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Top Favorite Switch 
For Test Euuinrnent 
nF all circuit selector switches manufactured by Mallory, this 

RL unit is the most popular by far for low-power, industrial 
applications. In a class by itself, the RL switch is the answer for 
industrial electronic equipment requiring greater durability than 
provided by the conventional radio circuit selector switch. It 
offers from 1 to 6 circuits per section with 30 degree 
indexing— from 1 to 3 circuits per section when 
60 degree indexing is used. But that's not the whole 
story by any means. 

The heavy self-supporting terminals of this switch, 
for instance, are clinched to the stator and held 
firmly without rivets or staples. Contact ends are 
ball shaped, formed of high quality spring brass 
material, and heavily silver plated. 

The rotor contact member is made of solid silver, 
insuring much lower contact resistance. The high 
lift of the terminals makes possible a self-cleaning 

% 32 THO. 
N.S.F. 2 

ELEVATION VIEW OE R L SWITCH 

Ask for RL 

Specification-Layout Sheets 

Printed on thin paper to permit blueprinting, these 

sectional drawings indicate standard and optional 

dimensions— make it easy for you to order pre-
production samples of RL switches built to naeet 

your requirements exactly. Ask your nearest Mallory 

Field Representative or write direct for a supply. 

action which further improves electrical contact. 
High quality Bakelite in the stator provides ample 
insulation for general applications, yet is sturdy 
enough to withstand rough usage. 

These are only a few of many reasons why this RL 
switch is found in radio instruments, test equip-
ment, and a wide variety of other applications. For 
full information about this Mallory "leader", ask 
for the RL Engineering data folder and specifica-
tion layout sheets, or see your Mallory representa-
tive. Standard Mallory Switches are obtainable from 
your nearest Mal' ory Distributor. 

M
P. R. MALLORY 8. 

ALLORY SWITCHES 

(INDUSTRIAL AND ELECTRONIC 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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FOR DECADES AMPEREX RESEARCH PRO 
G MS CREATIVE ENGINEERING AND PRECI sri 

. MANUFACTURE HAVE BEEN SUCCESSFUL IN 

IR  THE TUBE HOPES AND NEEDS OF 
EQUIP T DESIGNERS INTO ACTUAL TUBES FOR 

PROJEC - SOCKETS. 

Perhaps it is tting more power into smaller space for 
induction or die heating • or higher power at higher 
frequencies for corn ations • or unusual ruggedness fór 

operation under unusual c ditions • or a marriage of seenyingly 
antagonistic characteristics • o e oe a host of othefv"bugs-. 

ASK AMPEREX TO BRING ITS LONG EXP NCE TO BEAR ON YOUR 

TUBE QUESTIONS . . . YOUR ONLY OBLIGATION IS A STATEMENT OF 
YOUR PROBLEM. 

POWER TUBE SPECIALISTS SINCE 1 9 2 5 
Noe 

ope 

tc, eV) , os 
v• 0%) 0- e• 

to.IL C% r.• 

Lra 
ELECTRONIC CORPORATION 

25 WASHINGTON STREET, BROOKLYN 1, N. Y., CABLES: "ARLAB" 

In Canada and Newfoundland: ROGERS MAJESTIC LIMITED, 622 Fleet Street West, Toronto 2B, Canada 
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... for the equipment you build! 

There's no more certain way to insure the efficient perform-

ance in your customers' hands of the machines or devices you 

build, than to equip their panels or controls with trustworthy 

instruments. And for that very reason, the name WESTON 

on a panel instrument helps build buyer acceptance and good-

will for the products on which they are installed. 

WESTON instruments are available in all the types, sizes 

and ranges essential for panel or built-in requirements. Com-

plete information, or engineeririg cooperation, is available on 

request. Weston Electrical Instrument Corporation, 666 Fre-

linghuysen Avenue, Newark 5, New Jersey. 

Weston 
Albany • Atlanta • Boston • Buffalo • Chicago • Cincinnati • Cleveland • 'dalla; • Denver • Detroit • Jacksonville • Knoxville • Los Angeles Meriden • Minnexpolis • Newark • New 

Orleans • New York • Philadelphia • Phoenix • Pittsburgh • Rochester • San FranciSc • Seattle • St. Louis Syracuse • In Canada, Northern Electric Co., Ltd., Powerlite Devices, Ltd. 
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Save Time! Save Money! 

Checks a Circuit a Second! 

ge
.,

 

ilemme 

ROTOBRIDGE 

It checks wiring errors, resistance and reactance 
values with robot-like fidelity. 

Designed for continuous 24-hour duty, the Roto-
bridge is instantaneous and accurate. A 100/0 
resistance tolerance at one point or 25% capacity 
tolerance at another spot . . . Rotobridge gives it 
to you—automatically and accurately. 

An error detected? The Rotobridge stops then, 
flashes a red blinking signal, which keeps on 
winking until the defect is attended to. 

The Rotobridge can be put to work on several 
small sub-assemblies or on a complete set, involv-

ing as many as 120 circuits. Want to inspect a 
30 or 40 tube set-up? Two or three of these 
robots, working simultaneously, will do the trick 
... in five minutes flat! 

Communication Measurements Laboratory 
120 Greenwich Street New York 6, N. Y. 

THE COVER 

(See also page 58) 

The illustration shows an electro-
lytic tank used to design multi-
stage wide band amplifiers for tele-
vision receivers in the Philco Lab-
oratories. Making use of a strange 
but very accurate mathematical 
similarity between the frequency 
characteristics of electrical net-
works and the distribution of po-
tential in a tank of electrolytic, the 
method makes possible the achieve-
ment of more nearly ideal charac-
teristics with high gain per stage. 
Amplifiers designed by this proce-
dure may have very simple inter-
stage coupling networks, all aligned 
somewhat differently so as coopera-
tively to produce an assigned overall 
gain and phase versus frequency re-
sponse. 

In the apparatus shown, a large 
shallow pool of slightly salted water 
is contained in a dielectric tray 
with a round strip of copper around 
the edge for a ground return. Equal 
currents are fed to the water 
through probes, at specific points 
near the center of the pool, their 
arrangement corresponding to the 
arrangement in the complex fre-
quency plane of the resonances of 
the several amplifier stages. The 
potential in the water along a 
straight line passing near to the 
probes and corresponding to the 
axis of real frequencies is a measure 
of the gain in DB of the final am-
plifier, while the potential gradient 
transverse to the axis gives the 
slope of the phase versus frequency 
curve. The "resonances" are moved 
about at will until the required 
characteristics along the axis are 
obtained. 

The theory of the method was 
worked out and applied by the 
Philco Research Laboratories in the 
course of television circuit develop-
ment during 1939 and 1940. It has 
since been extensively used on the 
more exacting problems of wide 
band amplifier design.—W. E. Brad-
ley, Director of Research, Philco 
Corp. 

Inky! Woof! 

Know what an "inky" is? Or a 
"scoop"? Or, for that matter, what 
"woof" means? Definitions of these, 
and some 250 other commonly used 
television terms, are included in a 
64-page cartoon-illustrated "Tele-
vision Talk," just published by the 
National Broadcasting Co. 

1 
e1 
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G-E THYRATRONS excel when 
measured by this 
yardstick 4 

Performance-plus is built into General 
Electric thyratrons! For example: 

• Internal parts are strongly mounted 
and braced, to withstand shock and 
vibration. G-E tubes are sturdy! 

• Grids are so placed as to minimize 
any risk of damage from current-
;urges. 

• G-E thyratrons operate "cooler". 
Tube components are generously di-
mensioned, to give an ample tempera-
zure margin of safety. 

TYPE FG-IT $6 
. . . Peak voltage inverse, 
5,000 v—peak current 2 
amp—avg current 0.5 amp. 

TYPE FG-95 $16 

. . . Peak voltage inverse, 
1,000 v—peak current 15 
amp—avg current 2.5 amp 
(1,000 v, 30 amp, ancl 0.5 
amp for ignitor firing). 

• The base and lead-connections are 
solidly fastened to the tube envelope, 
will not loosen in service. Cement-im-
mersion tests help to assure this de-
pendability. 

General Electric built thyratrons first! 
. . . Today G.E. builds the most thyra-
trons—builds them best—gets them to 
you fastest! 

Thyratrons and other G-E tubes, in all 
commonly used sizes and ratings, are 
obtainable out of stock from your local 
G-E tube distributor or dealer. Phone 

GENERAL 

fnE« ,  

TYPE PG.172 $33 

. . Peak voltage inverse, 
2:000 •—peak current 40 
amp—avg • urrent 6.4 amp 
(750 v. "'" amp, and 2.5 
amp for thyratron welding-
control service). 

this convenient supply source today! 
Give your factory the benefit of spot 
service on G-E top-quality, warranty-
covered electronic tubes! Electronics 
Department, General Electric Company, 
Schenectady _5, _N. Y. 

DISTRIBUTORS AND DEALERS EVERYWHERE, 

BACKED UP BY ADDITIONAL. G-E TUBE 

STOCKS Iii CENTRALLY LOCATED CITIES 

FROM COAST TO COAST 

ELECTRIC 
TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES • VACULM SWITCHES AND CAPACITORS 

ELECTRONIC INDUSTRIES • March, 1946 5 



THE radar experiment which resulted in the 

first contact with the moon is still another 

revelation of the brilliant advances made in 

electronics during the war. 

The high standards of radio, radar and other 

war equipment for controls and communica-

tions, which called for extensive use of ALS1MAG 

Steatite Ceramics, will be carried forward into 

many peacetime products of QUALITY. 

There will be no compromise with QUALITY 

in the production of ALS1MAG insulators for 

electronic and electrical uses. Write today for 

technical literature. 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 

43RD YEAR OF CERAMIC LEADERSHIP Original Award July 27, 1942 
Second A ward February 13, 1943 
Third Award September 25, 1943 
Fourth Award May 27, 1944 
Fifth Award December 2, 1944 

BORN AT 

WHITE HEAT 

ALS1MAG insulators takj 

their final,strong,hard, rigid 

form in furnaces at the white 

heat of 25000 F. Such tem-

peratures would consume 

all inorganic materials. 

ALSIMAG cannot char and 

is impervious to constant 

temperatures of 18000F. 

FULSI MPG 
••••••••••......... 

CERAMICS 
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Radar's miracle eye responds to no oidinary electric impulse such 
as that which actuates our radios. So fussy are radar signals that 

they must often be piped through special hollow rubes called 
wave guides. 

Perhaps the most difficult type of wave guide called for a rec-
tangular metal tube with no curvature in the corners ... an 

assignment that any worker in metals will tell you is almost 
impossible! Yet it had to be done, with top wartime urgency. 

So Revere devised a way to do it, on a production basis! And in 
addition was able to hold inside dimensions to closest tolerances, 
and to keep the inner surfaces of the tubes fiat and free from twist. 

This achievement of America's oldest metal-working company 
shows that, as a result of its 144 years of experience it has acquired 
the priceless habit of questioning the obvious, of creating new 
answers to new problems. Yet valuable as such Revere service 
can be, it is surpassed by the day-to-day help Revere offers the 
radio industry in the use of Revere's standard products. We have 
merged the science of the metallurgist with the skill of the artisan 
to help with your routine problems. Both the Revere Technical 
Advisory Service and all Revere metals are ready to serve you now. 

1e.edeeRE 
COPPER AND BRASS INCORPORATED 

Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, New York 

Mills: Baltimore, Md.; Chicago, III.; Detroit, Mich.; New 
Bedford, Mass.; Rene, N. Y.—Sales Offices in Principal Cities. 
Listen to Exploring the Unknown on the Mutual Network 

every Sunday evening, 9 to 9:30 p.m., EST. 

ELECTRONIC INDUSTRIES • March, 1946 7 



This Bakelite and Poly-
styrene assembly was 
produced as part of the 
not v -f anions proximity 
fuse. Designed to close 
tolerances, this complex 
little job employed a, 
combination of Print-
loid's extensive facil-
ities. It was designed, 
milled, drilled, tapped, 
cut, shaped, sanded, 
polished and assembled, 
"all under one roof." 

FORMING 

Radio Dial windows are a Print-
loid specialty, and we have made 
millions for the country's largest 
radio manufacturers. Printloid 
has worked for 
every industry, 
producing fin 
i shed products 
as well as sub-
assemblies. 

MACHINING 
Printloid is ex-
perienced in pre-
cision work to 
.001" in all ma-
chining and finishing operations. 
Typical of our complete facilities 
is 21/2 inch through spindle lathe 
capacity for machining. 

DEPT. C 

complete plastic  production... 

all under one roof 

Printloid is a four-in-one out-

fit that brings you complete 

plastic fabrication in one 

plant. Experts handle your 

job from the initial design 

through final assembly. 

Results? No shopping 

around, no wasted time. In-

stead, better design, uniform 

control and lower costs with 

Printloid engineering super-

vision at every step of the job. 

PRINTING AND DIE CUTTING 
Limitless possibilities of print-
ing, from line cuts to four color 
process printing, are yours at 
Printloid. Die Cutting facili-

ties range from 
steel rule dies 
to hydraulic 
presses for 
heavy plastic 
sheets. 

DESIGN AND 
ASSEMBLY 
Printloid ex-
perts work to 
your specifica-

tions or execute your original de-
signs. Displays have been created 
for leading national advertisers. 
Our engineers invite you to con-
sult them on your problems. 

PRINTLOID, INC. 
93 MERCER STREET. NEW YORK 12, N. Y. 

The new Printloid catalog tells the 

story of complete plastic production un-

der one roof. Includes a useful Plastics 

Glossary. Write for your copy. 
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SILVAXIA XEWS 
CIRCUIT ENGINEERING EDITION 

MAR. Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946 

TINY T-3 TUBE 
ASSURED A BIG 

SUCCESS IN RADIO 
New Wonder Tube 

Developed by Sylvania 
for Midget Portables 

The development by Sylvania Electric of 
the tiny T-3 radio tube is an important 
factor in making possible light weight, 
"vest pocket" radio sets. 

Ever since the announcement of Syl-
vania's development of a peanut-sized elec-
tronic tube for the famous "war secret" 
proximity fuze, manufacturers and circuit 
engineers have been busy making plans 
for producing super-small radio sets and 
walkie-talkies that would capture the pub-
lic's imagination. Now that the Sylvania 
T-3 (commercial version of the proximity 
fuze tube) has been perfected, these revo-
lutionary radio ideas are becoming more 
and more practical. 

Future designs of this versatile tube will 
permit a wide variety of applications, rang-
ing from sets no larger than a package of 
cigarettes up to deluxe farm receivers. The 
tiny tube features extremely small size with 
feather-weight. It has a life of hundreds of 
hours, is rugged and exceptionally adapt-
able to operation at high frequencies. 

For further, interesting information, or 
for the answers to any of your questions 
concerning this remarkable tube, write to 

SYLVANIA ELECTRIC PRODUCTS 
INC., Emporium, Pennsylvania. 

SYLVANIAeELECTRIC 

"Tiny but terrific" de-
scribes this amazing 
electronic unit. The tube 
is so rugged it will 

bounce! 

Emporium, Pa. 
MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTUqES, WIRING DEVICES: ELECTRIC LIGHT BULBS 
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THE NC-2-40C 
This superb new receiver reflects National's intensive receiver 

research during the war period. Many of the NC-2-40C's basic 

design features stem from the NC-200, but to them have been added 

circuit and construction details that set it apart as a performer. 

Stability and sensitivity are outstanding. A wide range crystal 

filter gives optimum selectivity under all conditions. The series-valve 

noise limiter, the AVC, beat oscillator, tone control 

and S- meter are among the many auxiliary circuits 

that contribute toward the all-around excellence 

of the NC-2-40C. See it at your dealer's. 

MAIDEN 

MELROSE 

**** 
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672 

mn, 
632A 

NO MATTER WHAT 

ELEC1RONIC TUBES 

YOU NEED FOR 

RESISTANCE WELDING 

WESTINGHOUSE 
clef( seey# lee( 

All of these standard Westinghouse tubes are carried 
in your local Westinghouse distributor's stock. 

For descriptive data on any of these tubes, write your 
nearest Westinghouse office or Electronic Tube Sr 
Department, Westinghouse Electric Corporertion, 
Bloomfield, N. J. • • 

mn, ma, 
651/656 652/657 

mn, 
655/658 

Westinghouse 
egeceeeew a 
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HERE 3 CAPACITORS 

DO TWICE THE WORK OF 25 
AMANUFACTURER of induction heaters re-

placed 25 mica capacitors in his resonant (tank) 

circuit with three General Electric HFP parallel-

plate, water-cooled capacitors. He saved nearly half 

the cost and space, and more than doubled the kva. 

Result: a more compact, more powerful, and more 

efficient heater. 
Class HFP capacitors, with their two sets of heavy, 

sheet-aluminum plates, are specifically designed for 
use in resonant circuits of high-frequency oscillators, 

such as those employed in electronic heaters. Out-
standing features of Class HFP capacitors are 

compact construction, and ability to operate at 

high voltages and to carry heavy continuous cur-

rents at frequencies from 50 kilocycles up into the 

megacycles. The special dielectric is a new, stable, 

synthetic liquid which combines the desirable 

characteristics of low loss, high dielectric constant, 

and high dielectric strength. 
A coil of copper tubing, for water-cooling the 

capacitor, is installed inside the case in direct con--Ç ‘.•• 
tact with the grounded pair of capacitor plates. 

Couplings are provided for connection to /-in. 

copper tubing. The cooling feature permits a com-
pact assembly and high current rating per unit 

volume. 

The cases are of nonmagnetic metal, hermetically 

sealed, and flexible enough to take care of thermal 

expansion of the liquid dielectric. Capacitance 
tolerance is from plus 5 per cent to minus 5 per cent 

of the rated capacitance at 25 C; Q factor is above 

2000 for full load operation at frequencies from 50 

kilocycles to one megacycle. Internal inductance is 

low, which gives resonant frequencies from 3 to 9 

megacycles, depending upon the capacitance rating. 

Write for Bulletin GEA-4365. Apparatus Dept., 

General Electric Company, Schenectady 5, N. Y. 

CLASS NFP 1111N-Flit PARALLEL-PLATE. WHINED my 
Maximum 
Permissible 
Rms Working 

Voilage 

2000 

3000 

6000 

6600 

9000 

Microfa rod 
Rating 

0.030 
0.034 

0.0165 

0.0075 
0.01 

0.009 

0.0029 
0.005 
0.0056 

Maximum 
Permissible 
Rms Working 
Current in Amp 
at 540 Kilocycles 

170 
204 
230 

168 

153 
204 

202 

88 
153 
171 

A 

-acne 
Approximate 
Dimensions 
in Inches 

A 

16 7/32 

16 7/32 

18 7/16 

18 7/16 

18 7/16 

2 1/2 

2 1/2 

4 7/16 

4 7/16 

4 7/16 

ene GENERAL ELEC 
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KCiffer 
LIGHT-WEIGHT TRANSFORMERS 

É /47-eie 
When size and weight are important 

and weather resistance isn't, G-E core-
and-coil transformers solve a lot of 
electronic- design problems. Uniform 

coils, automatically wound over the finest-grade core 
laminations, are of the same high quality and give the 
same rel-able performance as G-E cased transformers. 

Standcrd core and coil units include 60 types and 
ratings of plate transformers, 106 filament transformers, 
34 plate-and-filament transformers, and 61 reactors. 
Ratings up to 50 kva ( physical size) are wound on 
standard laminated cores; larger units can be built from 
special parts. Write for Bulletin GEA-4280. 

5/eado N LY IN 
Inside these G-E small panel instruments 

are packed accuracy and reliability 

usually associated with largerG-E instru-

ments. They have space-saving internal-

pivot construction. They respond quickly. Accurate read-

ings are easily made. The instrument weighs a mere 3 

ounces and is just 11/2  inches wide and less than 1 inch 

deep. Either watertight or conventional construction is 

available for direct-current, audio-frequency and radio 

frequency applications. Write for Bulletin GEA-4380. 

A distinct advance in bracket 
design simplifies the mounting of 
rectangular-cased G-E capaci-

tors. A U-bend replaces the conventional L-shape and 
provides a spring-washer effect for secure capacitor 
mounting. At the same time, it reduces strain on both 
capacitor and chassis, and compensates for tolerances in 
capacitor case heights. 

For either base or inverted mounting, U-bend brackets 
are available for most G-E rectangular-case a-c and d-c 
capacitors. Write for Bulletin GEA-4357. 

Timely Highlights 
on G-E Components 

Capacitors • Sensitive control and time-delay 

relays • Limit switches • Motors, dynamotors, 

amplidynes • Motor-generator sets • Alnico 

magnets ' Small panel instruments • Formex 

magnet wire•Radio tr a n sf orm er s • Switchettes 

• Selsyns • Chokes • also tubes, crystals, plastics 

products, insulation materials, and many others 

«Mum .................... imobr --- I 

COMPANY .... . ........ _ ................. ............ ........ .......... 

ADDRESS ........ ......... ....... ..... .................. ......................... - ....... — 
CITY 

........ GEA-4280 

........ GEA-4357 

General Electric Company 

Apparatus Dept., Sec. 642-10 

Schenectady 5, N. Y. 

Please bend me the bulletins checked: 

........ GEA-4365 

........ GEA-4380 

NAME ... .............. ..... .......... .......................................................... — 

STATE . 
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HOW THEY WORK 

ENERGIZED — Coil C pulls 

plunger P down into mer-

cury M. Mercury thus dis-
placed enters thimble T 

through orifice O. Inert gas 

in thimble gradually escapes 
through ceramic plug CP, 

thus producing time delay. 

ENERGIZED—Mercury now 

fills thimble T, is completely 

leveled off and mercury-to-
mercury contact established 

between electrodes E and 

EE. Degree of, porosity of 

ceramic plug CP determines 

length of time delay. 

9 
ADLAKE 

taw. 

Mr* :rnet:TASAC: 
SUMS 

OPIRATI 

nrntUASDIMIS LWES71A0F ^ 
EDUIAlil, IMO 

NC* 5011K 

Model 1200 for D. C. 
operation—Quick action 

available with contact rat-

ings up to 10 amps. Either 

quick or time delay action, 
normally open or closed. 

Model 1040 for A. C. 
operation — Quick ac-

tion available with con-

tact ratings up to 50 
amps. Either quick or 

time delay action, nor-

molly open or closed. 

II Circuit Control with 
ADLAKE MERCURY RELAYS 

CP 

F F 

Contacts and break-offs are as quick as a wink because 

Adlake Plunger-type Relays (models for A.C. or D.C.) 

use fast-moving, liquid metal mercury .... positive in action; 
silent and chatterless; will not burn, pit, or stick. 

Under the most exacting conditions . . . heat or cold, 

dirt, dust, or moisture they're ready and prompt to per-

form. Mechanisms, encased in armored glass or metal 

cylinders and then hermetically sealed, are impervious to 

the elements and oxidation. 

No cleaning, no inspection, no servicing . . . relax and 

let an Adlake Mercury Relay work your timing, load, or 

control circuits—automatically and trouble-free. 

Our bulletin tells the complete story, write for it today. 

R  

THE Ann & WESTLAKE COMMIT 
ESTABLISHED IN 1857 ELKHART, INDIANA NEW YORK • CHICAGO 

MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 
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. this greatest of test instruments hus 
been tested into top ranking reputation 

The Simpson 260 has out-sold and out-performed every other even 
remotely similar test instrument in the electronic and electrical fields 
ever since its introduction in 1939. Through the ensuing seven years, 
covering the War period, circumstances gave it a gruelling test for 
accuracy never visioned by its makers. It stands today as irrefutable 
proof that Simpson design and Simpson quality produce accuracy 
that stays in an instrument year after year. 
The demand for the 260 from men who first used it in the Armed 

Services ( in laboratories of 300 government agencies and universities, 
and on the battlefields the world around) has now been added to its 
enormous popularity among radio servicemen. The Simpson 260 is 
easily the world's most popular high-sensitivity set tester for television 
and radio servicing. 
The basic reason for this ont-selling and outperforming by the 

Simpson 260 is this: it out-values every other similar instrument in 
the held. You cannot touch its precision, its useful ranges, or its 
sensitivity in any other instrument selling for the same price or even 
substantially more. 

çietti/Witu  
SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, III. 

SIMMO 4 260. HIGH SENSITIVITY SET TESTER 

FCR TELEVISION AND RADIO SERVICING 

Renges to 5000 Volts—Both A.C. and O.C. 
20.000 Ohms per Volt D.C. 
1000 Ohms per Volt A.C. 

At 201000 ohms per volt, this instrument is far 
more sensitive than any other instrument even ap-
proaeting its price and quality. The practically 
negligible current consumption assures remarkably 
accurate full scale voltage readings. Current read• 
ings as low as 1 microampere and up to 500 milli. 
ampe -es are available. 

Resissance readings are equally dependable. Tests 
up to 10 megohms and as low as 1/2 ohm can be 
made With this super sensitive instrument you 
can measure automatic frequency control diode bal. 
ancing circuits, grid currents of oscillator tubes 
and power tube, bias of power detectors, auto-
matic volume control diode currents, rectified radio 
frequency current, high-mu triode plate voltage 
and a wide range of unusual conditions which can• 
not be checked by ordinary servicing instruments. 
Ranges of Model 260 are shown below. 

Price. complete with test leads $33.25 

Carrying case   4.75 

Volts D.C. ( At 20,000 
ohms per volt) 

2.5 
10 
50 

250 
WOO 
5000 

Milli- Micro-
arnwes amperes 
D.C. 
10 

100 
500 

Volts A.C. ( At 1,000 
ohms per volt) 

2.5 
10 
50 

250 
1000 
5000 

Ohms 

Output 

2.5 V. 
10 V. 
SO V. 

250 V. 
1000 V. 
5000 V. 

100 0-1000 ( 12 ohms center) 
0-100,000 ( 1200 ohms center) 
0-10 Megohms ( 120,000 ohms center) 

(5 Decibel ranges: — 10 to +52 DB) 

ASK YOUR JOBBER 
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THE COUNTERSIGN OF 

DEPENDABILITY IN ANY 

ELECTRONIC EQUIPMENT 

EIMAC 3X2500A3 

READY FOR FM N ‘e vvr iii‘ IA/ 3500 watts (useful*) output 
at 88 to 108 mc 

The radical and efficient mechanical design of this new Eimac 
external anode triode makes it ideal for use in any type trans-
mitter circuit. For example, note in the illustration above 
how well the arrangement of the terminals enables it to fit 
into a grounded grid amplifier. Its design features will be 
very much appreciated in the efficient layout of FM trans-
mitters—grounded grid or neutralized. In typical grounded 
grid operation at 110 mc, the Eimac 3X2500A3 will provide 
31/2  KW of useful* output with only 3000 volts on the plate. 
Furthermore, only 800 watts (approx.) of driving power are 
required for such operation. To get your FM transmitter on 
the air quickly and efficiently, use the new Eimac 3X2500A3 
tube—tried and proven for the job. Complete technical data 
is available now. 1151 

• Power actual!, delivered io tbe load. 

FOLLOW THE LEADERS TO 

EITEL-McC1111.1.OUGH, INC. 
1151-H San Mateo Ave., San Bruno, Calif. 

Plants located at: San Bruno, Calif. 

and Salt Lake City, Utah 

Export Agents: Frczar 8. Hansen, 301 
Clay St., Son Francisco 11, Calif., U.S.A. 

Illustrated is an experi-

mental 3 KW FM coaxial 

grounded grid amplifier 

section with the Eimac 

3X2500A3 in the socket. 

Typical Operation ( 110 mc., 1 tube) 

D-C plate voltage 3000 volts 

D-C plate current 1.6 amps. 

D-C grid voltage   -350 volts 

D-C grid current . . . 250 ma. 

Driving Power (Approx.) .•  800 watts 

Plate dissipation (Approx.) . • 1500 watts 

Total power output ( Approx.) • 3800 watts 

Useful power output   3500 watts 

CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION 

ROYAL J. HIGGINS (W9A10)...600 

S. Michigan Ave.. Room 818. Chiccgo 5, 
Illinois. Phone: Harrison 5948. 

V. O. JENSEN,  I Solos Co., 

2616 Second Ave., Seattle 1, Washing-
ton. Phone: Elliott 6871. 

M. S. AAAAA RSON (W5C11/.. 1124 

Irwin - Kessler bldg., Dallas I. Texas. 

Phone: Central 5764, 

ADOLPH SCHWARTZ IV/2CNI...220 

Broadway, Room 2210, New York 7, 
N. Y. Phone: Cortland 7.0011. 

HERS SICKER (WECID)...1406 S. 

Grand Ave., Los Angeles 15, California. 
Phone: Richmond 6191. 

TIM COAKLEY (WIKKP) — 11 Deacon 
Street, Boston 8, Massachusetts. Phone: 

Capitol 0050 

CAUTION! 

Check serial numbers on Eimac tubes before you buy. Be sure 

you're getting newest tyoes. look for latest serial numbers 

t. 



ELECTRICAL DATA 

Amphenol "Twin-Lead" Transmission Line is 
. . available in 300 ohm impedance value. RMA 

standardized on 300-ohm lead-in line for Tele-
vision as the most efficient over broadband 
operation. 
Amphenol also supplies 150 ohm twin-lead to 
those interested in particular applications and 
experimental work. 

  Designed especially for amateurs who operate 
in very narrow bands of frequency or one par-
ticular frequency. Ideal for dipoles with a 
nominal impedance of 72 ohms at the frequency 
for which they are cut. 

Dielectric constant of Polyethylene- 2.29. Capacities (mmf 
per ft.): "300"-5.8; " 150"-10; "75"-19. 
Velocity of propagation (approx.): "300"-82; " ISO"— 

; "75"-69c; 
Power factor of Polyethylene—up to 1000 Mc—.0003 to 
.00045. Attenuation—FM and Television Band. 

300-ohm 150-ohm 75-ohm 

Megacycles DB per 100 Ft. DB per 100 Ft. DB per 100 Ft. 
25 0.77 0.9 1.7 
30 0.88 1.03 2.0 
40 1.1 1.3 2.5 
60 1.45 1.8 3.4 
80 1.8 2.25 4.3 
100 2.1 2.7 5.0 
200 3.6 4.7 8.3 

U. H. F. Cables and Connectors • Conduit • 

Connectors ( A- N, U. H. F., British) • Cable Assem-

blies • Radio • Antennas • Plastics for Indi.stry 

Greater Signal Strength 

Low-Loss, High Efficiency 

Tops in Weather Resistance 

Amphenol's "Twin-Lead" is a solid dielectric 
line that transmits signals from antenna to FM 

and Television receivers with extremely low 
loss. It's tough . . . inexpensive . . . easy to 

install . . . repels water . . . and is unaffected 
by acids, alkalies and oils because the dielectric 

is Amphenol Polyethylene. 

In tempe:atures as low as —70°F. Twin-Lead 
Transmission Line stays flexible and does not 
become brittle after continuous aging in sun-

light. In such outstanding qualities Amphenol's 
"Twin-Lead" is a wire of exceptional efficiency, 

life and utility. 

AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 

In Canada • Amphenol Limited • Toronto 
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COMBINATION*) 
THE RIGHT 

ONE 

SALES 

SOURCE 

THORDARSON 
TRANSFORMERS 

TRU-FIDELITY AMPLIFIERS 

MEISSNER 
COMPONENTS • KITS 

SERVICE EQUIPMENT 

ONE 

RESPONSIBILITY RADIART 
VIBRATORS 

RUST- PROOF AERIALS 

BETTER 

FASTER 

MORE 

COMPLETE 

SERVICE 

ELECTRONIC DISTRIBUTOR AND 

INDUSTRIAL SALES DEPARTMENT 
18 
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FOR 

PRECISION- BUILT 
ELECTRONIC 
PRUCT 

MEISSNER COMPONENTS 

The Meissner reputation, gained and maintained by 

furnishing high quality components, including antenna, 

R.F. and oscillator coils; standard and Ferrocart trans-

formers; windings, chokes and accessories. Meissner 

also makes the finest in service equipments. 

THORDARSON TRANSFORMERS 

Over fifty years experience in the manufacture of 

quality-built transformers for all applications—replace-

ment, communications, sound amplifier, industrial, ex-

perimental and amateur. Thordarson also originated 

Tru-Fidelity Amplifiers 

RADIART VIBRATORS 

Radiart Exact Duplicate Vibrators are individually 

engineered to meet the physical and electrical re-

quirements of each application. This assures longer 

life, minimum R.F. interference, low hum level, etc. 

Radiart also makes rust-proof aerials to fit all cars. 

WRITE FOR COMPLETE INFORMATION TODAY! 

MAGUIRE INDUSTRIES, INC. 
936 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 
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CAPACITOR 

• With tiny silvered micas, it's precision: capaci-
tance tolerances of 1%, with temperature coeffi-
cients and stability requirements to meet the 
highest characteristics requirements of JAN-C-S; 
excellent retrace characteristics; practically no 
capacitance drift with time; exceptionally high Q. 
Yes, Aerovox specializes in such precision capaci-
tors. 
And at the other extreme are giant Type 26 oil-

f illed capacitors for high-voltage requirements 
such as in X-ray equipment, high-voltage test and 
laboratory equipment, and for carrier-current cou-
pling. Again, Aerovox specializes in high-voltage 

oil-impregnated, oil-filled capacitors. 
But how, you ask, can one organization really 

specialize in such totally different products? The 
Aerovox answer: 
The huge Aerovox plant is really several plants 

in one. Micas are made in the Mica Department, 
oils in the Oil Department, electrolytics in the Elec-
trolytic Department, and so on. Each has its OWN 
engineers, supervisors, trained workers. 
Thus you are assured of that specialized crafts-

manship that insures the best in highly specialized 
products, along with the convenience, certainty 
and economy of ONE outstanding source of supply. 

• Try us on that capacitance problem 

FOR RADIO-ELECTRONIC AND 

INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 7 

SALES OFFICES IN ALL PRINCIPAL CITIES • Export: 13 E. 4014 SI., NEW YORK 16, N. Y. 

Cable: AREAS' • In Canada: AEROYOX CANADA LTD ., HAMILTON, 
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urndq 4fident 
Indent Type 

SOLDERLESS 

ELECTRICAL 

CONNECTORS 

It's the one-piece construction of Burndy 
HYDENT connectors that makes them elec-
trically stable in high frequency and other 
circuits . . . prevents any effect on noise level, 
or on the circuit constant. To their permanency 
and electrical efficiency, however, also add 
their outstanding economy, for one operator 
can easily make more than 1000 HYDENT 
connections per hour using a simple Burndy 
Hypress. For complete information on 
HYDENT connectors, and installation of 
Hytools and Hypresses, send for the HYDENT 
Catalog. Burndy Engineering Co., Inc., 107-K 
Bruckner Blvd., New York 54, N. Y. 

Burndy pneumatic HYPRESS 
No. Y1 ONCP makes 1000 or 

more HYDENT connections 

per hour— eliminates many of 

the operations required for 
soldered connections— elimi-

nates their disadvantages, too. 

'e ttiv, 46.„ 

'Cour te sy PC2 -

• 

In Canada: Canadian Line Materials, led,, 
Toronto , 3 
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OVER A THOUSAND DIFFERENT 

OHMOTE 
OW,t4 a 2cried retemiet, ett 

Zedt,:aae.tee eekeettet Veesel, 

stoc%,- 
a tor %a 

Sen Vag 

fog' G.ele" eon 
\Hoe rence• %,,gotrn oi 
‘u% `e e °net ceiet1 Oce° •de its 
oee vi%  s‘oty, Un %be _  
oit ° bee 

E Ohmite stock of power rheostats, resistors TH 

and tap switches is the largest and most complete 

in existence . . . in variety and number! 

Stock model rheostats are available in six differ-

ent sizes from 25 to 500 watts . . . each size car-

ried in more than a score of different resistance 

values . . . some as low as 0.5 ohm and others as 

high as 10,000 ohms. 

Among the stock resistors are eight sizes of 

wire-wound fixed resistors rated at 1, 10, 20, 25, 
50, 100, 160 and 200 watts. Also seven sizes of 

"Dividohm" adjustable resistors rated at 10, 25, 

50, 75, 100, 160 and 200 watts. All sizes are avail-

able in scores of resistance values, some less than 
1 ohm, others as high as 250,000 ohms. 

There are also three series of stock tapped re-

sistors ( ten-section "Multivolts"), three series of 

non-inductive resistors, two series of glass-enclosed 

non-inductive resistors, five series of "Riteohm" 

precision resistors, seven series of tap switches, 

nine series of radio frequency chokes, and many 

other units. 

So great is the variety of Ohmite stock units 

that a combination of them can be used to obtain 

an endless number of resistances and wattage 

capacities. Special units engineered and produced 

to your specifications. 

OHMITE MANUFACTURING COMPANY 
4 9 S 3 FLOURNOY STREET, CHICAGO 44, U.S.A. 

HAUTE 

e 

ge Ze9de ewe 
RHEOSTATS • RESISTORS • TAP SWITCHES 
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State size 
and quantity 
required! 

RUNZEL CORD 
4723-31 MONTROSE AVE 
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ERIE RESISTOR has developed and manufactured a complete line of 
Ceramic Condensers for receiver and transmitter applications; Silver-
Mica and Foil-Mica Button Condensers; Carbon Resistors and Suppres-
sors. Complete technica information will be sent on request. 

ceeeptse:t4tc.c.à. V.Z.4ii44.454f 
ERIE RESISTOR CORP., ERIE, PA. 

LONDON, ENGLAND TORONTO, CANADA. 

24 ELECTRONIC INDUSTRIES • March, 1946 



Look ahead „,,tht° Radar by Sperry 

• This year, Sperry Gyroscope Com-
pany introduces its new Radar 
equipment for marine use. 

Sperry Radar has been conceived 
to function better in this funda-
mental service: To enable ships to 
operate on schedule regardless of 
visibility...through thick fog, heavy. 
rain, dense smoke, darkness. 
As an aid to navigation it picks 

up channel markers and buoys; as-
sists in making landfalls with assur-
ance; spots icebergs, floating dere-
licts and other hazards projecting 
above surface. It also permits vessels 
to enter harbors and proceed with 

all due safety and caution through 
fog. Another important feature; 
Sperry Radar provides a Gyro-Com-
pass-controlled image and can be 
operated by bridge personnel with-
out extensive technical background. 

In design and construction, Sperry 
Radar reflects this company's many 
years of experience in precision 
manufacture of marine equipment— 
as well as its outstanding achieve-
ments in the field of electronics. In 
simplicity and dependability-, this 
new Radar exemplifies again 
Sperry's ability to build superior 
products for merchant ship service. 

Sperry Radar Features: 

• Designed to meet all Class A 
specifications of the U. S. Coast 
Guard. 

• Maximum range 30 miles— 
minimum, 100 yards. 

• 10-inch picture on a 12-incl 
screen. 

• Images presented in true or 
relative relationship at option 
of operator. 

• Gives accurate ranges read 
from indicator instead of esti-
mated from scope. 

• Backed by world-wide service,. 

SPERRY GYROSCOPE COMPANY, INC. GREAT NECK. 

gSieet glite a9Afeece r.titouefÀfiet 

N. Y. 

LOS ANGELES • SAN FRANCISCO • SEATTLE • NEW 
CLEVELAND • BROOKLYN • HONOLULU 

ORLEANS 

IiilfROSCOPICS • ELECTRONI 

ELECTRONIC INDUSTRIES • March, 1946 25 



PERMANENT MAGNETS MAY DO IT BETTER 

Heat Treating for Highest Magnet Efficiency 

Proper techniques of heat treatment and cooling 
must be applied to produce the highest magnetic 
qualities in the various permanent mag-
net materials. The Alnico alloys, for 
instance, require extremely high tem-
peratures and must be cooled at a care-
fully controlled rate, Alnico V being 
placed in a strong magnetic field during 
cooling, after which they must be drawn 
at precisely controlled temperatures. Ex-
actness is imperative in these operations. 
To provide the proper temperature 

cycles, continuous electric furnaces are 
utilized at The Indiana Steel Products 

roe 

THE INDIAN/Li, STEEL   
6 NOltel 'MICHIGAiltelMEN, CHICAGO 2, ILLINOIS 

Company. These furnaces were especially designed 
to provide the necessary temperature zones to 

produce highest magnetic quality, each 
one being controlled separately by an 
automatic pyrometer. 
Our engineers will be glad to con-

sult with you on any problems on the 
use and application of permanent mag-
nets. For information on permanent 
magnet application, design and mate-
rials, write for the new technical "Per-
manent Magnet Manual." The Indiana 
SteelProductsCompany,6North Michigan 
Avenue, Chicago 2, Illinois. 

Copyright 1946, The Indiana Stec! Products Co. 

SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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DESIGNED AND ENGINEERED AT NO. 1 PL ASTICS AVENUE 

G-E MYCALEX ... FOR PRECISION-MOLDED INSULATION 

MOLD CONTACT YOe FOR ehsh,--Re-46, 
APe/0,4770.114 hite HAVE AffECIIMelat4L-.1 

umEtvetomitizzy srAate,f+,44 

• This contact yoke was designed to drive a vital moving 
part in a high-frequency application. A flat and dimension-
ally stable part was required. 
No. 1 Plastics Avenue was consulted. The problem was 

solved by specifying G-E mycalex—compound of glass and 
powdered mica with a unique combination of properties. 
Molded in G-E rnycalex by new techniques, this contact 

yoke has everything required of a high-frequency compo-
nent—dielectric strength ... low loss factor .... stability... 
flatness ... rigidity. 
G-E mycalex is now available to all industry in standard 

rods and sheets, or molded to your own design. G-E de-
signers and engineers will give you the benefit of their 
experience in molding hundreds of G-E mycalex parts. 
Write to Section T-8, Plastics Divisions, General Electric 
Company, 1 Plastics Avenue, Pittsfield, Massachusetts. 

What is G-E Mycalex ? 

Fused glass and powdered mica produce 
a hard, gray-colored, stone-like material 
which is called mycalex. 

G-E mycalex possessed a unique combina-
tion, of properties for high-frequency insu-
lation: 

High dielectric strength: low power fac-
tor; prolonged resistarice to electrical 
arcing; chemical stability— no deterio-
ration with age; dimensional stability — 
freedom from warpage and shrinkage; 
imperviousness to water, oil, and gas; 
resistance to sudden temperature 
changes; low coefficient of thermal ex-
pansion; high heat resistance. 

GENERAL ELECTRIC 
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744geceeteteeze-
This is a special-purpose electronic part. It is a plug-
/receptacle assembly for use with rack-panel type of 
mounting. Twenty-four silver-plated phospher-
bronze contacts are provided, each male and female 
contact full floating between steatite plates. Heavy 
guide pins and matching holes in the frame assure 
perfect alignment. 
We don't know that your product has any need for 

such a part as this. We do know, however, that this 
part is most exactly suited to its special requirement, 
just as are hundreds upon hundreds of other parts 
which have been created through Lapp engineering 
and Lapp production facilities directed to the solu-
tion of specific problems. 
With a broad basic knowledge of ceramics—their 

capabilities and their limitations—Lapp has been 
able to simplify and to improve many types of elec-

.. ENGINEERED TO A SPECIFIC NEED 

tronic equipment through engineering and produc-
tion of sub-assemblies that make most efficient use of 
porcelain or steatite and associated metal parts. 
There may be a way you can improve performance, 

cut costs and cut production time through use of 
Lapp-designed and Lapp-built sub-assemblies. We'd 
like to discuss your specific requirements with you. 
Lapp Insulator Co., Inc., LeRoy, N. Y. 

Lapp 
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Down to fundamentals... 

r-

IN TRANSFORMER 
DESIGN FOR POST-WAR ii 

itile The product illustratid typifies N-Y-T 

bM compact designs incepted by N-Y-T for 

mobile, airborne and portable equipment. 

7 A consideration of time 
and cost factors! 

N-Y-1 engineers are now in a position to ex-

tend close collaboration in the solution of 

transformer, choke and filter problems—from 

blueFrint to finished product. They are pre-

pared to design special components for specific 

applications and produce them promptly at 

low unit cost. This Jnique service is made pos-

sible by the specialized engineering and pro-

duction facilities of N-Y-T. Our engineers are 

available for const.ltation. 

te(ci7c..,4 «9.‘<cue.,1 co Dee. N 

NEW YORK TRANSFORMER CO 
62 WILLIAMS ST., NEW YORK 5, N. Y. 
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Division of GLOBE-UNION INC., Milwaukee 

PRODUCERS OF 

Ceramic Trimmers 
Bulletin 695 

The initials " CRL" in the diamond 

have identified Centralab products for 

a quarter of a century. Due to new 

techniques and production procedures, 
this hallmark of quality will continue 

to represent the latest developments 

in components for the electronic 

field . . . always specify Centralab. 

Variable Resistors 
Bulletin 697 

Ceramic High Voltage Capacitors 
Bulletin 814 

Tubular Ceramic Selector Switches 
Capacitors Bulletin 722 

Bulletins 630 and 586 
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A definite achievement in the electric motor 

field, this SEALEDPOWER Motor (1 to 15 H. P.) incorporates many 

exceptional features in its design. 

One orthese features is the impregnation of the windings with a thermosetting 

varnish to prevent vibration of wires and lengthen the life of the insulation 

by reducing hot-spot temperatures. Exhaustive tests proved that DOLPH'S 

"SYNTHITE" afforded all the necessary and exacting requisites needed in 

an insulating varnish for this application. Don't overlook this important phase 

of motor design; insure winding protection with DOLPH'S "SYNTHITE". 

JOHN C. DOLPH COMPANY 
1060 BROATREET • NEWA?  K 2, N. J. 

e..s'a 421alaft,:s4 , ' 
, 

is 
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PRECISION ACCURACY to the 

eeeàee 
eThe Du Mont Type 248 Cathode-Ray Oscillo-

graph was developed to meet the need for a 

precision-measurement instrument of laboratory-

standard accuracy ... an instrument of such out-

standing performance and dependab.lity that it has 

no rival in the commercial field. 

If your immediate or long-range program involves 

pulses, transient response, waveshaping circuits, 

video amplifiers or any problems which require the 

unusual combination of a cathode-ray synchroscope 

and oscillograph, you'll find the Type 248 the perfect 

answer to all your requirements ... with accuracy to 

the MICROSECOND! 

THE DU MONT TYPE 248 CMHODE-RAY OSCILLO-

GRAPH IS NOW AVAILABLE FOR IMMED!ATE DELIVERY! 

FURTHER INFORMATION IS YOURS FOR THE ASKING. 

e  ALLEN B. DUMoNT LABORATORIESINC. 

NOTE THESE UNUSUAL FEATURES 

Lett Indicator Unit of 

Type 248 Oscillograph 

Below— Power Supply Unit 

of Type 248 Oscillograph 

1. Driven or -slave" sweep speeds which ex-
ceed one inch per microsecond. 

2. Visual display oj non-repetitive transients 

which produce writing rates as fast as three or 
more inches per microsecond. 

3. Better than one-half microsecond signal delay 

which pert-sits observation oI the initial part 
of a transient or pulse. 

4. Self-contained trigger pulse oscillator for syn-
chroscope applications. 

S. Internally provided timing markers at 1, 10. 

and 100 microsecond intervals which may be 
superimposed upon ile observed wave. 

6. Separate indicator and power supply units 

which add fo its utility as a portable instru-
ment. 

17decitóeesit deeteetteeA'fb-7-Àte,7 
ALLEN B. DuMONT LABORATORIES, INC., PASSAIC, NEW JERSEY • CABLE ADDRESS: ALBEE'DU, PASSAIC, N. J., U. S. A. 

-r 
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7Ze KLUGE ea 
Myron E. Kluge, President of Kluge Electronics, Inc., proudly presents to 

the rodio amateurs of the world a new sensation in radio history, The 
CALIFORNIA KILOWATT—a "one package" 1000 watt amateur rack) 

station designed and engineered to bring amateur radio out of the 

attic and the shack and into the living room. 

About the size of an ordinary desk, the CALIFORNIA KILOWATT is 

simply and beautifully designed to fit into your den or living room as 

neatly and harmonious17 as an additional piece of furniture with no 

clutter or mess. It is completely self-contained with nothing to be added. 

Kluge Electronics, Inc., is the first to conceive, design and produce this 

remarkable contribution to modern radio. Among the special Kluge 

• features designed into the CALIFORNIA KILOWATT are: 

1. A California Kilowatt transmitter with an amazing new tube devel-
opment-5 band operation with variable frequency control in each 

band—phone or CW at the throw of a switch- 110 or 220 volt operation; 

2. Provisions for your choice make of receiver; 

ittuGec 
-telgoec e4 • 

• Photographic view of the 

CALIFORNIA KILOWATT 

in open position and ready to 

transmit or receive. 

ceeeee, 44efiael 1/ 

3. Built-in speaker — (high 

fidelity remote speaker also 
available); 

4. Built-in frequency moni-
tor— all band crystal con-

trolled; 

5. Built-in world time clock; 

6. Illuminated world mop 

with cork backing; 

7. Price—the complete CALI-
FORNIA KILOWATT Station 

costs far less than you would 

Premiere showings of the Kluge CALIFORNIA KILOWATT will be held 
in key cities soon throughout the nation by America's leading whole-

sale distributors. For additional information about the CALIFORNIA 

KILOWATT write to Kluge Electronics, Inc., Dept A'1,1031 N. Alvarado 

Street, Los Angeles 26, Calif. 

The CALIFORNIA CALIFORNIA KILOWATT 
in closed position 

expect to pay for a transmitter alone 

A few territories are still available to qualified 
distributors. Write or wire Kluge Electronics, Inc. 
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The variable crystal filter 

used in the " HQ- 129-X" 

and the "Super-Pro" is an 

exclusive Hammarlund 

patent. It provides wide 

band crystal selectivity for 

use in crowded amateur 

phone bands and single 

signal code reception. 
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Write For Technical Details 
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THE HAMMARLUND MFG. CO., INC., 460 W. 341" ST., NEW YORK 1, N.Y. 
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INCREASE SALABILITY! 

When you build-in a Raytheon Voltage Stabilizer— 
or offer it as an accessory—you are adding an effec-
tive sales feature to your own equipment. 

It stabilizes fluctuating voltage to within ±- 1/2 %. 
Thus it improves the operation, boosts perform-
ance, steps up the accuracy of wide varieties of elec-
trical equipment. 

Inquire. There are three models to suit your in-
stallation or design requirements ... cased, uncased 
or endbell. And if desired, Raytheon engineers will 
design special stabilizers to meet the individual 
requirements of your design. Write for Bulletin 
DL 48-537. 

RAYTHEON MANUFACTURING COMPANY 
Waltham 54, Mass. 

ELECTRICAL EQUIPMENT DIVISION 

ENDBELL 

MODEL 

Get these principal 

operating advantages: 

Control of output voltage to within 

Stabilization at any load within rated 
capacities. 

Quick ,esponse. Stabilizes varying input 

voltage within 1/20 second. 

Entirely automatic. No adjustments. No 

moving parts. No maintenance. 

RAYTHEON 

éaxceteknee in eeech n ic4 
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TOP 

FREQUENCY STANDARD 

(60 cycle) for use with 

external power supply 

CENTER 

CHRONOGRAPH 

Records time intervals 

with resolution to .001 second 

BOTTOM 

FREQUENCY STANDARD 

(120 cycles) with 

self-contained power supply 

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

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

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

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

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

American Time Products, Inc. 
580 Fifth Ave. 

Dist. of \Vestern Electric & 

New York, N. Y. 
Watch Ma5ret Watch-rate Recorders 

36 
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Specify federal 
1 

RADIO 1/00K-UP WIRE // 

FLAME RESISTANT 

LOW MOISTURE 

ABSORPTION 

RESISTS OXIDATION 

LHIGH DIELECTRIC STRENGTH 

WIDE COLOR RANGE 

LONG LIFE 
THERMOPLASTIC INSULATION 
FOR SUPERIOR QUALITY AND SERVICE 

Federal's light-weight, pliably, thermoplastic insulated hook-
up wire ... fitted to your job . means better assembly with 
wire possessing superior dielectric strength and exceptional 
mechanical stamina. 

Resistant to flame, moisture and oxidation ... this tough 
but flexible thin-walled thermoplastic insulation covers all 
Federal's hook-up wire and combats aging, water absorption, 

abrasion, oils and greases. 
Available in solid or stranded types . .. for high or low 

voltage needs in radio, electronics, appliances, conilnunica-
tions, and allied fields ... these labor-saving light-weight 
hook-up wires come in 14 brilliant colors and range in size 
from 24 to 14. 
Whether your needs be large or small, get complete de-

tails . . . write to Federal now. 

ficaieral Telephone and Radio ('otporatiew 
< Export Distributor: 

International Standard Electric Corporation Newark 1, N. I. 
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TYPICAL OPERATING CONDITIONS— R-6025 

38 

The RAULAND 
le Flat Face Direct-Viewing Tube... 

Now Available 

This Rauland R-6025 is a 10 inch, flat face, 

direct-viewing electromagnetically focused and 

deflected tube. All necessity for Ion Trap has 

been eliminated. Now ready for the industry 

. . . operating features given at right: 

RADIO RADAR • SOUND 

Overall length 

Heater voltage 

17  5" max. 

6.3 volts 

Grid No.1 . .. . 45 volts* 

Grid No  2  250 volts 

Arode   5000-11000 volts 

P4 Screen-7 pin duodecal base 

*cut-off voltage 

COMMUNICATIONS • TELEVISION 

Electroneering is our business 

THE RAULAND CORPORATION • CHICAGO 47, ILLINOIS 
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RES/Srs t1ÈAV 

Extremely resistant to heat, the 
PHENOLITE blades in this rotary air 
compressor "stand up" successfully and 
long—even at discharge temperatures 
of 300 to 320 deg. F. Cross-section and 
inset shows blade construction. 

Durable Light-Weight 

PIIENOLITE 
LAMINATED PLASTIC 

improves product performance and efficiency 
For rotary air compressor blades— or 

wherever a heat-resistant material is required 

—Phenolite laminated plastic "stands up" 

on every count . . . gives improved product 

performance, efficiently and economically. 

This outstanding property, plus its rare 

combination of qualities, makes Phenolite a 

"natural" for countless industrial applica-

tions. Light in weight (about one-half that 

of aluminum), it is exceptionally resilient 

and high in impact strength . . . is resistant 

to abrasion ... possesses excellent machina-

bility . . . resists moisture and changing 

humidities ... and is not affected by solvents 

and oils. 

In Phenolite, you may find the answer to 

your problems—in products or plant equip-

ment. Find out some of the many ways this 

versatile material may serve you profitably. 

Write for full information and the assistance 

of one of our trained engineers. 

NATIONAL VULCANIZED FIBRE CO. 

WILMING1ON 99 

Offices in Principal Cities 

DELAWARE 
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SINTERED 

ALNICO It 
es and odd shapes 

Real economy for sma ll magnet siz  
uniformity characteristi 

Bette' 
Greater mechanical strength 

Stackpole sintered Alnico 11 offers magnetic propert r shape 

ies equal to those 

of the cast product—and with notable advantages in the production 

of weights up to two ounces either in standard o in odd s. 
Licensed under G. E. patents, Stackpole sintered Alnico II brings you ngine 

all the features of a well-known product and the eering experi-
ence of a feel which, since its inception, has specialize d in the pro-

duction of electrical components molded froin powders. 

STACKPOLE CARBON COMPANY, SI. MARYS, PA. 
BRUSHES and CONTACTS (All carbon, graphite, metal and composition types) 

IRON CORES • POWDER METALLURGY COMPO14ENTS HAVING SPECIAL?  

ELECTRICAL PROPERTIES • RARE METAL CONIP.CIS • RHEOSTAT tp:res 

AND DISCS • PIPE • 

CARBON  ANODES AND ELECTRODES, EIC•, ETC. 

40 
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THIS D 

OUGHT TO BE A CINCH! 

Who was it that scared the little Austrian 

paper hanger to death? Who was it that busted the 

Bulge? Who was it that brought the son of heaven 

own off his white horse? Who gets the credit for 

V-E Day? 

Why, the brass hats and G. I. Joe. The financier be-

hind his polished desk. The nation's industrialists who 

converted their plants into arsenals of war. Labor 

working three shifts, racing against time. The house-

wife wrestling with ration stamps. Junior and Little 

Sister collecting waste paper and tin cans. 

It was all of them — all America working together for 

a common purpose. It took a war to show us what we 

could accomplish when we pooled our efforts. It sur-

prised us, and astounded our enemies, the rate we 

could produce and the way we could fight. 

A nation that can do a job like that, can certainly 

solve its peacetime problems. 

• VARIABLE CONDENSERS • ACTUATORS 

• TUNING MECHANISMS • RECORD CHANGERS 

• AND NOW- SPEAKERS 

ENERAL NSTRUMENT CORPORATION 

1946, GENERAL INSTRUMENT CORP. 829 NEWARK AVENUE • ELIZABETH 3, N. J. 
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Many oldsters still remember the old 

letter copying press and long hours spent in dim light 
after other office workers had gone to their homes. 

While carbon paper was indeed an emancipator of 
office boys, it is but another example of the trend to 

greater efficiency in miniature. 

And so it is with TUNG-SOL Miniature Electronic 
Tubes. The large type tube did do a job. But today, 

especially in high frequency circuits, TUNG-SOL 

Miniatures do a more efficient job. The shorter leads 
on the Miniature make for low lead inductance, low 
inter-element capacities, and high mutual conductance. 

more efficient 
... in miniature 

The smaller and lighter parts make 

possible a rigid construction that is 

more impervious to the effects of shock 
and vibration. The size of the Minia-

ture makes it a factor in reducing the 
overall size of radio equipment. 

The manufacturer who wants his 

equipment to be "modern" must consider the use of 

Miniatures. TUNG-SOL Engineers will gladly work 
with you in planning circuits and in selecting tubes 

with the sole objective of making your equipment as 
efficient as possible. Your confidences will be strictly 

respected. 

/-• 

ACTUAL SIZE 

TUNG-SOL g 
eftiewt&yet-Ieetect 

ELECTRONIC TUBES 

TUNG-SOL LAMP WORKS, INC., NEM ARK 4, NEW JERSEY 
Sales Offices: Atlanta • Chicago • Dallas • Denver • Detroit • Los Angeles • New York 

Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Current Intermittors 
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Where can you use them? 

How do r. I. generators 

compare with motor-
g,enerator and spark 

esm,rs 

• 

rt. 

How do induction 
and dielectric 
heating, work? 

'ilhat are their 
advantages and 
limitations 1 

Now you can get the facts 
with this new book 

The answers are all here in this new fact-packed book by 

Westinghouse ... including full-color illustrations and 14 

case histories of induction and dielectric heating ... brazing, 

annealing, hardening, soldering, plastic molding, rubber 

curing, plywood bonding. Write today for your copy on your 

business letterhead, please. Ask for B-3620. Westinghouse 

Electric Corporation, P. 0. Box 868, Pittsburgh 30, Penna. 
J-08161 

Westinghouse 
PLANTS IN 25 CITIES... OFFICES EVERYWHERE 

egteeeeceareel 
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LAMINATED METALS 
The Answer To Your Metal Problems . • • 

Electrical Contacts, Instruments, Chemical Apparatus, Mobile Equipment, etc. 

It's no trick to get precious metal performance at a 
cost slightly higher than base metals... not if you use 
General Plate Laminated Metals. 

These versatile metals ... in sheet, wire or tube form 
... are combinations of precious metals to base 
metals ... permanently bonded together. The thin 
layer of precious metal gives the precious metal per-
formance requirements such as better electrical con-
ductivity or corrosion resistance — the heavier base 
metal permits low cost plus workability and extra 
strength. 

Laminated base metals, also available, give you per-
formance and mechanical and structural properties 
not found in single solid metals. 

Look into General Plate Laminated Metals. Our en-
gineers will gladly show you how you can benefit by 
their performance and cost-cutting advantages. Write 
for information and engineering assistance today. 

Check these General Plate 
Laminated Metal advantages: 

-V Economy 

V Better Electrical Performance 

V High Corrosion Resistance 

V Ease of Fabrication 

V Ease of Soldering 

V Workability 

V Long Life 

GENERAL PLATE DIVISION 
of Metals and Controls Corporation 

50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, Altadena, California Grant Bldg., 

Attleboro, Massachusetts 

Pittsburgh, Po. 
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n J. 

Of All Radio-Electronic Manufacturers 

who exhibited at the 

1ER 

CHNICn entslite 
Asto r, 

H 0t el e 

New York 

(who use rnetal cabinets, chassis, housings, tc.) 

CIISIONOS 01 

eme enPRODUCIS CO. 

MAY WE SERVE YOU, TOO? 

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

WeeeetetWu:Antett in el:. e e tiffetai 

¡tic. 
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This new insulating material with the resins and glass 
base developed for many war applications presents 

many advantages. 

Its power factor and dielectric constant 1  
closely approaches that of many ceramics 

and other high quality insulators, and it can 
perform many of the functions it was once 

thought only ceramics could fulfill. 

2
 At the same time MF-66 has the special 
advantage of mechanical strength to 
stand up under sharp blows. 

3
 It withstands vibration that is so often 
present where airplanes, ships, and 

ground installations are concerned. 

MF-66 dimensions are stable under 
changes of humidity. 

5
 It withstands changes of tempera-
ture. 

6
 MF-66 also resists the growth of 
fungi as it contains no cellulose. 

MF-66 has the characteristic Formica 
machinability and workability which 

permits fast mass production and 
notable labor saving. 

THE FORMICA INSULATION COMPANY, 4647 SPRING GROVE AVENUE, CINCINNATI 32, OHIO 
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A S the draftsman's pencil makes its mark, he issues 

orders, through a remarkable kind of shorthand, 
to the men who must act on his drawings. But only with 

special assistance can human hands shape such precise, 

complex orders as these. No wonder the draftsman 
chooses his instruments with care ... he is, in effect, 
taking them into partnership! 

In this sense, Keuffel & Esser Co. drafting equipment 

and materials have been the draftsman's partners 
for 78 years in creating the peaceful culture and 

wartime might of America, in making possible our 
concrete dams, steel bridges, aluminum bombers. 

partners in creating 
So universally is this equipment used, it is self-

evident that every engineering project of any magni-
tude has been built with the help of K& E. Could 

you wish surer guidance than this in the selection of 
your "drafting partners"? 

Especially in these hurried days, you will find a 

PARAGON* Drafting Machine a boon to your work 
...and your nerves! With the finger tips of your left 

hand on its control ring, the lightest pressure enables 
you to set the scales at any angle, anywhere on the 

board. Your right hand is always free. For the full 

PARAGON* story, write on your letterhead to Keuffel 
& Esser Co., Hoboken, N. J. *Reg L. S Pat Off 

KEUFFEL & ESSER CO. 

NEW YORK • HOBOKEN, N. J. 

CHICAGO • ST. LOUIS • DETROIT • SAN FRANCISCO 

LOS ANGELES • MONTREAL 

...the world's highest dams 

....longest bridges 

....fastest airplanes 

Dr.' t . t Ste grct j; 

E.!teipe,e, it an./ , a 

Sii.4 I? . 11,,euerm:„. T.e 
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DOHIII-SHAPEO. Ihe extreme compactness, shape and 
of Sprag mounting arrangement ue 'type 50P Capacitors 

offer many unique design poseilities in sealed assemblies 

where self-contained protection for the capacitor 

not needed. 

*HYPASS HEIWORK. Sprag 
that ue Hypass 

Capacitors are unique t they do not resonate a 
in t 

megacyc 
frequencies as high as 150 les oruency bands 

more. Ihey 

are of great advantage where wideterminals are con 

freq 

must be filtered or by-passed. Iwo - 
nected in series in the circuit. he third connects to ground. 

1IIMAIN WI1H ent of perfect 

HERICIIC GLASS-USE-1n SEAL 

The Sprague achieveming glass-to-metal 

seals has resulted in many interesting Capacitor and 
Resistor developments. 'these include Capacitors sealed 

in glass tubes and having maximum famous Sprague 

flash-over distance 

between terminals. Impregnated with operation at 

Q, these units are ideal for reme y high voltages and high ambient temperatures. 

RECENT CAPACITOR TYPES eet,e4 etofeeete 
Sprague engineering leadership extends to 

Mica, Dry Electrolytic and countless Paper 

Dielectric Capacitor types in addition to 

those illustrated above. Sprague engineers 

welcome the opportunity to make recommen-

dations based on your specific requirements. 

.SPRAGUE 
PIONEERS OF ELECTRIC AND ELECTRONIC PROGRESS 

*Trademarks Reg. U. S. Pat. Off. 

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS. 
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"Vibration nerves" are a chief cause of industrial fatigue, with 
all its attendant troubles: employees who are tired before lunch-
time; supercritical foremen and quickly resentful workers; confu-
sion; lowered production; increased absenteeism and labor turn-
over; all cutting deep into company profits. 

An investment in Lord Engineered Vibration Control is 
an investment in improved morale of men as well as improved 
performance of machines. When you call in a Lord Engineer, 
you are calling on a generation of experience and research in the 
field of vibration control. Lord has a larger line of scientifically 
designed mountings and a larger library of experimental data 
and field studies, than all other companies combined. 

When you come to Lord, you are coming straight to 
Vibration Control Headquarters. 

* BUY VICTORY BONDS * 

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

IT TAKES BONDED RUBBER Tie Sde,a4 TO ABSORB VIBRATION 

LORD MANUFACTURING COMPANY 
ERIE, PENNSYLVANIA 

SALES REPRESENTATIV1S 

NEW YORK - 2130 MADISON AVE 

CHICAGO • 520 N. miCHICAN AVE 

DETROIT - - 7310 wOODVEKRO AVE 

BURBANK. CAL. 24S E. OLIVE AVE 

All,” 0•61.1.11110G OAR.. LAD. 
1,10NTO. CANADA 

Originators of Shear Type Bonded Rubber Mountings 
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DEPENDABLE OPERATION- BECAUSE THEY HAVE FEWER MOVING PARTS 

eyeele 

Cectd a;ezi?,,&ea 

MINIMUM FRICTION.. • SILENT... 

LONG LIFE..•CONSTANT SPEED... stilllf,B TROUBLE- FREE OPERATION 

zcopid Çftatqei 

The dependability of SEEBURG RECORD CHANGERS has been proven by the many years of actual use. While new 
and more efficient features have been included ... the simplicity of the operating mechanism has been retained to 
render the same reliable, trouble-free operation that characterizes SEEBURG RECORD CHANGERS. 

SEEBURG LJh2, RECORDER 
The scientific and commercial development of Wire Recording is a triumph of electronic engineering! SEEBURG 

engineering and research has played a major role in this new recording and reproducing 
instrument. One simple control knob operates the SEEBURG WIRE RECORDER to record and 

reproduce speeches, plays, meetings, music, radio programs, etc. There are no needles or 
discs usi.d. 

eC.C‘5S ›%1 • • • 

got radio teonuicic‘ureis to e pioesions 

in the &cues occonetiodoleMSeisue 

\-‘ *\‘.\. ine 

stet itt.cortota.V4 e thetetoreinete ptompt 
inaiiiriesfr ore inter ested ice3,0rnonuVocgurers. n 

1 

1902 DEPENDABLE MECHANISMS 1946 

1111 J. P. SEEBURG CORP. • CHICAGO U 
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FOR SUPERIORITY IN POSTWAR PRODUCTS 

Place your postwar products in a superior class of 
their own by equipping them with G-E low-voltage 
rectifiers. There are copper- oxide, selenium or 
Tungar types and sizes for practically all d-c appli-
cations. This makes it possible for manufacturers 
to design and build their products around the rec-
tifier that is sure to deliver the most efficient, most 
dependable and most economical performance. 

Naturally, all three differ in characteristics, basic 
materials and construction. Each is better than the 
other when accomplishing the specific job for 
which it is designed. Thus the manufacturer of 
products employing rectifiers must first determine 
the results to be obtained and the conditions under 
which the rectifiers must function, before making 
a selection. 

Since G-E makes all three — Copper-oxide, Sele-
nium and Tungar — it has no reason to prefer one 
to the other. It can give you impartial advice on 
which type is best for your particular requirements. 
For further information write Section A3611-124, 
Appliance and Merchandise Department, General 
Electric Company, Bridgeport, Connecticut. 

Hear the General Electric radio programs: "The 
G-E AM Girl Orchestra" Sunday 10 P.M. EST, 
NBC. "The World Today" news every weekday 
6:45 P.M. EST. CBS. "The G-E House Party" 
Monday through Friday 4:0ü P.M. EST, CBS. 

GENERAL ELECTRIC 

COPPER-OXIDE—Rugged in construc-
tion, provides virtually unlimited life 
when operated within rated capacities. 

SELENIUM—Excellent for continuous 
operation where space is a factor and 
weight must be held to a minimum. 

TUNGAR—Efficient and economical 
for low-voltage applications where life 
and price are determining factors. 
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WILCOX 99A 

TRANSMITTER 

. JOHNSON 

COMPONENTS PICKED 

FOR USE IN AIRLINE 

TRANSMITTER 1 

The new Wilcox 99A, medium power, trans-
mitter designed primarily for airline fixed com-
munication service, is provided with features in-
cluding four removable radio frequency channels 
in the low, high and very high frequency ranges. 

Shown above is one of the 
r.f. channels with Johnson 
components highlighted ... 
Type D dual condensers in 
the antenna tuning and final 
amplifier stages, Type F 
condenser in the r.f. ampli-
fier, cone insulators and 
thru-panel insulators with 
jack connections. None visi-
ble in the photograph are 
Johnson 211 and 237 tube 
sockets, lead-in bushings 
and panel bearings. 

The use of Johnson compo-
nents in the Wilcox 99A is 
further proof of the relia-

bility of Johnson products. In a transmitter of this 
type, designed for flexible and trouble-free serv-
ice, components must meet the highest standards 
of quality and adaptability. 

The adaptability of Johnson products resits in 
great savings to Johnson customers by minimizing 
the need for specially designed components. For 
example, the Type D dual condensers used in the 
assembly shown above are standard models re-
duced in overall size and supplied with special 
mounting brackets to meet chassis design. The 
standard Type D used in the final amplifier has 
been furnished with dual sections of different 
capacitances, thus eliminating the need for a 
special condenser. 

Whether you are working on a "ham rig," elec-
tronic heating equipment, commercial transmitter 
or any other radio electronic device, you will be 
sure of top performance with components by 
Johnson. Send us your special problems and we 
will first try to adapt our standard products to 
meet your special requirements. 

41-
R. F. CAPACITORS AND INDUCTORS • TUBE SOCKETS • INSULATORS 

CONNECTORS • PILOT LIGHTS • HARDWARE ITEMS 

WRITE FOR SPECIFIC INFORMATION 

OR GENERAL PRODUCTS CATALOG 9680 JOHNSON 
a tamale name in Nadia 

E. F. JOHNSON COMPANY • WASECA • MINNESOTA 
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..with STUPAKOFF KOVAR*-GLASS SEALS 

your products hermetically sealed 
againit extreme Climatic Conditioni 

Stupakoff metal-glass terminals form permanent pressure-tight seals, 

without cement or gaskets. They protect your products under most ad-

verse climatic conditions and guard against humidity, fungus and other 

elemental hazards. 

Stupakoff Kovar-glass seals are made in standard shapes and sizes 

or to your exact specifications for electronic tubes, transformers, 

resistors, capacitors, condensers, vibrators, switches, 

relays, instruments, gauges, transmitters, meters, re-

ceivers and other components ... with single, multiple, 

solid or tubular electrodes. 

Write today for Bulletin 145 
for complete data on Stupakoff 

Kovar-glass seals. 

- Trade Mork 337962 Reg. U.S. Pot. Off. 

5TUPAKCIFF 
CERAMIC AND MANUFACTURING CO. • LATROBE, PA. 
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METAL ASSEMBLIES AND COMPONENTS 
FOR 

ELECTRONIC AND MECHANICAL DEVICES 

e 

ENGINEERING 

e 

DEVELOPING 

• 

FABRICATING 

• 

ELECTRO -FORMING 

e 

PLATING 

• 

FINISHING• 

• 
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ICE'S 
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MANUFACTURERS OF QUALITY METAL PRODUCTS SINCE 1867 

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

WORKS: 139-145 NORTH TENTH STREET, BROOKLYN 11, N. Y. 
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• 

Collins FM research, begun long before the war, went into high gear immediately 
following VJ day. An intensive engineering program is developing a series of FM 

transmitters to cover the power range of 250 watts to 50,000 watts. 

These transmitters will be available, beginning with the 250 watt type 731A in 

midyear, 1946, and the 1000 watt type 732A soon thereafter. 3, 10, 25, and 50 kw 
transmitters are scheduled to follow in rapid succession. 

With typical Collins thoroughness, these FM transmitters are designed to specifi-

cations well within FCC and RMA requirements and recommendations. 

Notable achievements in circuit design assure efficient and dependable operation. 

Power output can be increased as desired, with a minimum of changes. The styling is 

attractively modern, and will blend well with up-to-date station layout. 

Collins is prepared to supply your FM transmitter and all accessories. Our engi-

neering staff is available at all times for consultation, and will assist you in effecting 
early installation and operation. Write today. 

Collins Radio Company 
Cedar Rapids, Iowa 

11 West 42nd Street New York 18, N. Y. 

FOR BROADCAST QUALITY, IT'S . • • 

ee eeeeeeeeeee eeeeeeee 
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Engineering is Sales Costs 

It is time radio engineers looked more closely into 
the marketing methods by which their products pass 
to the consumer, a well-known manufacturing execu-
tive reminds us: 
"Engineers devotedly work their slide rules and com-

pute costs down to fractions of a decimal point. They 
apply every economy that technical ingenuity and 
resourcefulness can devise. 
"But when the product goes to the average sales 

department, nobody knows—or can tell within 20 or 30 
per cent—what the final costs of distribution will be 
for the same product that has been factory-cost-ana-
lyzed down to a hair. Through faulty sales policies or 
misjudging of the market, we may toss away a hun-
dred times all the patient savings of the engineering 
department and factory, because market determina-
tion has not yet been put on an equivalent basis of 
engineering and sound knowledge." 

Let's Put Color-TV to the Test 

CBS in recent weeks has achieved some striking 
demonstrations of uhf color-television. All credit to its 
engineers in pioneering this new field of great promise. 
Hundreds who witnessed these New York presentations 

agree that color, when available as there shown, will 
tremendously increase the public's demand for TV sets. 

If color-television on 490 mc, rich in detail and free 
of ghosts, is everything that its adherents promise for 
it, we would like to see a practical color-video broad-
cast operation carried out in some metropolitan center, 
without delay,—even without waiting for the industry 
to pow-wow and standardize. Much would be learned 
by all hands. 

In Experiment in Public 

If, say, CBS will broadcast color-television programs 
from its Chrysler Tower antenna several times weekly, 
we are sure hundreds of engineers, experimenters, and 
hams would quickly join in the experiment with sets 
of their own çonstruction. Color telesets could possibly 
be supplied by local custom-builders at around $500, 
for laymen willing to participate. Such public experi-

mentation would produce the answers to many ques-
tions that now bother both engineers and business 
executives. 
And even the public, we suspect, would be quick to 

observe, compare, and buy—or try to buy! 
Let's put color-tele to a practical public test without 

delay. 

Keeping Things Constant 

Much of the problem of delivering electrical power 
is in keeping the voltage constant. Of late it has been 
shown that tubes, making use of electrons "freed from 
the bondage of wires", can do a better job than can 
manual control at the switchboard!! 
As a result, constant voltage—with its equally im-

portant brothers, constant frequency, constant speed, 
constant temperature, and constant-everything-else-
you-can-think-of—have opened doors to countless new 
industries, products and jobs, so that many times the 
number of manual switch-throwers displaced, now 
have more interesting and better-paying positions. 
And today the power engineer deals with electronic 
equipment many times more complicated than the 
old switches and capable of doing jobs that the best 
of switches and the best and quickest operators could 
manual control at the switchboard. 

New Possibilities of Control 

Keeping things constant is only one effect that an 
electron tube can handle. Many farsighted engineers 
have noted that for the majority of situations, non-
linear control would be even better. Here, again, elec-
tron tubes have taken over, in jobs where human 
control would not be effective. 
A motor driving a lathe might better have its speed 

controlled according to the load, delivering maximum 
speed consistent with its own capabilities, the heating 
up of the work, or the strains on the tool, so as to get 
most work done per hour. 
A chemical mixing machine might have its tempera-

ture controlled in accordance with some intricate set 
of conditions inherent with the mixture. 

In applications like these, electronic control per-
forms functions no human could ever undertake. 

Month liter Next, Match for Electronic Industries' 

May Marketing and Directory Number 
Marking the 1916 Radio Electronic Parts Trade Show. Hotel Stevens, Chicago, May 13-16 
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NETWORK DESIGN USING 

By RICHARD W. KENYON 
Electronic Industries 

Relationship of function theory to potential theory 

simplifies design of electronic networks for television 

• Gain and phase characteristics 
of wide or narrow band amplifiers 
may be obtained by use of an elec-
trolytic tank which simulates the 
complex plane. This method was 
discovered during practical work in 
the design of television receivers by 
the Philco Radio & Television Co., 
between 1938 and 1941. It provided 
the first completely general design 
method of compensated multi-stage 
amplifiers. Tedious mathematics 
and experimentation have been 
eliminated, once the scalar quanti-
ties of the tank are established. 

Th Ê complex plane tank repre-
sentation is used because it bridges 
the gap between electrostatics and 
function theory. In the most ele-
mentary sense, tuned circuits have 
points of resonance and anti-reso-
nance wihch are known as zeros 
and poles, respectively. The gain 
of an amplifier as a function of fre-
quency may be handled very sim-
ply, when the complex variable so-
lution is considered. 

Mathematically speaking, every 
amplifier has specific complex fre-
quencies at which the gain is in-
finity, and other complex frequen-
cies at which the gain is zero. The 
subject of complex variables is not 
commonly known to engineers. An 
important fact of this form of 
mathematics is that a function is 
completely determined if the val-
ues of the variables which cause the 
function to be infinite, or zero, and 
one specific value of the function 
are known. It is possible in the 
complex plane electrolytic tank, to 
locate these poles and zeros which 
control the shape of a frequency-
gain curve. 

Relationship between electrostat-
ics • and function theory may be 
shown by considering a parallel 
resonant circuit. The admittance 
from A to B is the sum of the 
branch admittances: 

Y = + —+G 
j 

( I 

The voltage across A B is: 

F — -  
Y 

Nc + — + 
XL 

CL C 

Solving the denominator quad-
ratic for: 
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Two solutions are thus indicated. 
The apparent fact that a parallel 

tuned resonant circuit has two poles 
has an interesting basis. An angu-
lar velocity may be represented by 
two oppositely rotating vectors 
whose sum is at all times equal to 
the cosine of the angular displace-
ment. This may be shown by the 
well-known relation: 

cos wt =-1(ei )t + e—imt) 
2 

Usually the imaginary term is ne-
glected. In complex variables, how-
ever, this term is included, and 
represents the second portion of 
the above solution. 

These components of xo, p are 
then plotted on the complex plane. 
The terms xo and xp are constants 

depending only on the "R, L, C's" 
of the network. 

Equation 2 may be written as: 

z - C(X-N0)(N-Np) 5 

This is in the form of the typical 
gain function equation: 

A 00 H  
PI PI 

( 6) 

in which A is the gain, H is a con-
stant not involving x and N. jw. 
The terms x01, xo2 represent zeros, 
while Api and xp2 are poles. Equa-
tion 6 shows that the product of the 
pole distances to the center fre-
quency is inversely proportional to 
amplifier gain. 

Pole and zero location 

Either component or systems 
problems can be solved by the utili-
zation of pole patterns. The set-up 
arranged in Fig. 2 is for either a 
double-tuned circuit or two single-
tuned stages. Component pole ar-
rangement is shown in Fig. 1, while 
the complete system is illustrated 
in Fig. 5. 

Fig. 1—Pole location coordinates 

The position of the poles controls 
the circuit components. Distance 
from the jcp axis represents the cir-
cuit damping. Distance measured 
along the jip axis is adjusted by cir-
cuit tuning constants. Real and 
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ELECTROLYTIC TANKS 

Fig. 2—Experimental set-up for electrolytic exploration 

imaginary parts of X are plotted as 
indicated in Fig. 1. 
In a double-tuned transformer 

when Qii -= Q22, and wn = 0,22 = 
the coordinates have the following 

wo weK 
values: A = , B=±— in 

2Q 2 

which K is the coefficient of coup-
ling. As a generalized pattern, the 
poles may be arranged in a line 
parallel to the jw axis. This form 
will give a good phase response. 
Adjustment of distance A will de-
termine the desired circuit Q. 
Basic values for pole location are 

as follows: 

When Qu.=Q22 
A = ro o 

2Q 

and Wii=W22=Wo 

ro k 
r3 = o 

2 

When Qii Q22 and Wil=W22=Wo 

f.) 
= o 

4Ou 

When Q11 =Q22 

A = 6)0 

*4) 11 

6) k 
F3 = o 

2 

but Wii W22 

\si (6)11_6,22 2 

2 I 2 

The dimensions A and B refer to 
Fig. 1. 
A circle drawn of unit radius is 

shown in Fig. 4. Grouping in this 
circuit would represent either six 
single-tuned stages or three double-
tuned stages. Final choice of the 
single or double transformer would 
resolve itself into the dimensions 
assigned to A and B. Experimental 
patterns of ellipses about the jw axis 
give favorable results. Relationship 
between gain, phase, and frequency 
is shown in Fig. 3. A zero may be 
introduced into the tank by con-
necting the opposite phase to an 
electrode. Zeros may be considered 
to be wave traps. 

Gain-f eequeticy plod 

In operation, the probe electrode 
and associated VTVM read directly 
the gain of the amplifier (Fig. 2). 
The probe is moved along the jw 
axis, and voltages are recorded at 
frequency intervals. A gain-fre-
quency curve for the network is the 
result. If the probe is set at a given 
frequency and then moved a unit 
distance perpendicular to the jw 
axis in the direction of the poles, 
an indication of the slope of the 
phase shift curve results. The volt-

age change recorded is a measure 
of the slope of the phase-frequency 
response curve. Since this informa-
tion is more useful than the phase 
curve itself, the engineer has all 
the necessary amplifier design data. 

It can be seen in Fig. 5 that if 
six poles are located at A, B, C, D, 
E, F, a high gain will result. Shift-
ing poles to B1, DI, and El, 

causes the gain-frequency curve to 
broaden. This is attributed to the 
change in individual resonant fre-
quencies and coefficient of coup-
lings. 

Scalar values of the results are 
easily obtained since the jw axis is 
plotted in frequency and the real 
axis is also a function of frequency. 
The voltage readings between points 
are therefore percentages of fre-
quency, hence, unknown quantities 
can be determined. 
The method outlined indicates 

the pole placement procedure. Thin 
brass rods are used as the simulated 
poles and zeros. As seen in Fig. 2, 
the poles are connected to one end 
of the transformer while the zeros 

Fig. 5—Relationship of gain-frequency curve to pole position 
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Potential gradients are 
formed by the introduction of 
voltages applied to brass elec-
trodes in an electrolytic tank. 
Exploration of these gradients 
can determine the circuit 
constants of any network, by 
relating function theory to 
potential theory. 
The method is helpful in 

tying down specifications and 
estimating the effect of small 
capacitance variations. In ad-
dition it affords interesting 
information regarding pro-
duction alignment methods. 

Basically the method con-
sists of dividing the design 
problem into two parts: first, 
the arranging of poles and ze-
ros of the gain function of 
the amplifier to produce the 
desired type of frequency re-
sponse, and second, the choice 
and design of individual in-
terstage coupling networks to 
build up as efficiently as pos-
sible the chosen arrangement 
of poles and zeros. Each of 
these two sub-problems is 
readily solved although each 
has its special technique. 

Ordinarily, an engineer has 
only to look through a "scrap-

book" of pole patterns until 
he finds the nearest to the so-
lution he desires and then, 
with a little experimentation 
with a large piece of graph 
paper and a slide rule, finds 
one exactly fitting his re-
quirements as to shape of fre-
quency response, attenuation 
outside the band, linearity of 
phase shift, etc. 
When the placement of 

poles and zeros is decided, the 
engineer next consults a table 
of design data and chooses 
the most efficient or economi-
cal allocation of poles and 
zeros to the individual stages 
and also the detailed design 
of each stage. He ends up 
with curves showing the fre-
quency response of each 
stage, knowledge of the cor-
rect Q as well as the resonant 
frequency of each tuned cir-
cuit, and curves of overall 
phase and amplitude charac-
teristics. He also has the as-
surance that he has an opti-
mum design in the sense that 
no other adjustment of the 
same tuned circuits could be 
better than that chosen with 
respect to gain and fidelity. 

are connected to the other end. 
Ordinary tap water usually has suf-
ficient mineral content for current 
conduction. Typical currents are 
2.5 ma. Probe exploration along the 
jo, axis, will give the gain-frequency 
curve. Indication on the calibrated 
meter is directly in DB. 

Merit of method 

A further analogy between the 
electrolytic tank and radio networks 
is seen in the fact that the current 
flow surrounding the poles is uni-
form. Similarity to a network driven 

by a constant current generator is 
readily seen. One of the interesting 
by-products of this method was the 
discovery that two multi-stage am-
plifiers may have the same stage 
band width and amplitude charac-
teristics and transient performance 
with identical tube circuit capacity 
and yet have very different gain 
from the same number of stages. 

This Important fact adds signifi-
cance to the design system here 
presented because of the means it 
affords systematically choosing the 
most efficient design for a given • 

set of requirements. The experi-
mental method has so many de-
grees of freedom that there is al-

FREQUENCY 

Fig. 3—Typical gain, phase curve 

Fig. 4—Pole position circle 

ways the question of whether or not 
the solution finally arrived at is 
optimum. The electrolytic tank 
method is conclusive. 

"NAV AR" AND "NAVAGLOBE" PROPOSED FOR AIRPLANE 

A new system of traffic control 
and navigation along airways 
called "Navar"—a contraction of 
Navigation and Radar—has been 
proposed to the War Department, 
Headquarters of the Army Air 
Forces, by Henri Busignies, director 
of the Laboratories of the Federal 
Telephone and Radio Corp. Coupled 
with this presentation was another 
—"Navaglobe"—a world-wide sys-
tem of long range radio beacons for 

aircraft, strategically located around 
the earth. 
As described, the "Navar" system 

would project an electronic "moving 
picture" on a chart in a given air-
port control center, showing the ex-
act location and identity of every 
plane in the sky within eighty miles 
of the airport. In addition to the 
constantly moving Radar picture in 
the ground-based control room, the 
pilot of a Navar-eguipped plane will 

NAVIGATION 

see on his own scope his own and 
all other aircraft near his position 
and altitude, in relation both to 
each other and the ground. 
Navaglobe is a perfected applica-

tion of present and long-proven 
technics of aerial radio navigation. 
The system would require 58 Nava-
globe radio beacons to provide un-
broken long-range airways for the 
entire ocean area of the earth, and 
75 including continents. 
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Waveguide feed system for the an-

tenna of the giant "Tuba" jammer. 

Is 1,000 times as powerful as pre-

vious jammers in this frequency 

range. Electronic system uses resna-

tron tetrode tunable over wide fre-

quency range, modulated by random 

noise. Output power is approxi-

mately 50 kw. at typical operating 

frequency of 1,500 mc. Experimental 

model used huge parabolic antenna 

called "Tuba" to distinguish it from 

smaller -Piccolo," " Flute," etc. Res-

natron tube was developed by 

NDRC under Signal Corps sponsor-

ship. 

COUNTIERMEASERES 
High poorer dereloped continuously at higle frequencies by resnatron greatly reduces 

el fectireteess of enemy equipment 

Captured German "Wurzburg" anti-air-

craft fire- control radar operated at 

25'o effectiveness because of jamming 

and "window". Mainstay of Nazi anti-

aircraft fire control system at night 

and on overcast days, these radars 

represented billion- dollar investment. 

Tracking precision of "Wurzburg" ra-

dar is equal to optical precision, and 

4,000 were in use in 1945; each re-

quires ten operators. When "window" 

was dropped in 1943 over Homburg, 

radar operators exclaimed, "The planes 

are doubling themselves!" In October 

1943. "window" was followed by " car-

pet", electronic jammer carried one 

to a plane. Nazis countered with anti. 

lamming measures: shifted operating 

frequency of "Wurzburgs", built gad-

gets to distinguish between moving and 

stationary targets. Ninety percent of 

Nazi UHF engineers were working on 

anti- jamming projects at end of 1944, 

by German estimates. Prize of 700,000 

Reichsmorks was offered for best anti-

windo w device. 



IRE WINTER TECHNICAL 

Over 80 engineering papers discussed by record attendance 

as engineering exhibits of 135 manufacturers fill two floors 

• Nothing but superlatives will 
do for the 1946 Winter Technical 
Meeting of the Institute of Radio 
Engineers. It was the largest gath-
ering ever held, with registration 
slightly over 7000 which compares 
with some 3000-odd last year (total 
membership is in the neighbor-
hood of 16,000); there were 2200 at 
the thirty-fourth anniversary ban-
quet; 135 manufacturers jam-
packed two floors of the hotel with 
170 exhibits of electronic equip-
ment, parts, complete transmitters; 
over 80 technical papers filled three 

RRIEFING THE IRE 

TELEVISION 

STUDIO EQUIPMENT 
James J. Reeves and Peter C. Goldmark 

Columbia Broadcasting System 

The first portion of the technical 
session on television was devoted 
to a description of the recently-
installed television transmitter us-
ing the 480-500 megacycle trans-
mission band, and other transmit-
ters and associated equipment be-
ing experimented with by the CBS 
group. The transmitter is the most 
powerful design for this frequency 
and bandwidth. The subject was 
introduced by Goldmark who de-
scribed the problems involved in 
the development of the transmitter 
utilizing these frequencies and 
gave a brief survey of the results 
of recent tests, including experi-
ments on color. The tests created 
much enthusiasm among the engi-
neers who conducted them, by 
reason of the coverage of the trans-
mitter and the freedom from ghost 
images experienced at receiver lo-
cations in the Metropolitan area. 
In regard to the design of the cam-
era and studio control room equip-
ment used in this system, described 
by Reeves, the arrangement was 
shown to be versatile, and will per-
mit transmission of high definition 
television using the 525 line stand-
ards, now in use, as well as 1,029 
line black and white images, or 
high definition color television. 

meeting rooms simultaneously dur-
ing the four days, January 23-26 
IRE virtually took over the Hotel 
Astor in New York, with exhibits 
overflowing into other hotels. 

Officially the meetings opened 
with a joint session participated in 
by members of the American Insti-
tute of Electrical Engineers and the 
IRE. Major General Leslie R. 
Groves addressed the session and 
talked about "Some Electrical, En-
gineering and General Aspects of 
the Atomic Bomb Project". Among 
matters of routine business IRE 

presented the Morris Liebmann 

Memorial Prize to Dr. Peter C. Gold-
mark, CBS's television expert, and 
the Institute's Medal of Honor to 
Ralph Vinton Lyon Hartley of Bell 
labs; awarded fellowships to 15 
members: Gregory Breit, Walter C. 
Evans, Ronald J. Rockwell, Merle 
Anthony Tuve, Clarence W. Hansell, 
Arthur H. Samuel, Henri G. Busig-
nies, Harold L. Kirke, Joseph Slep-
ian, Howard A. Chinn, Elmer D. 
McArthur, William O. Swinyard, 
Thomas L. Eckersley, Harold S. 
Osborn and Julius Stratton. 

WINTER TECHNICAL MEETING PAPERS 

The Federal type 6C22 tube which found use 

in CBS transmitter the setup of which is shown 

in block form on opposite Page 

COMBINED SIGHT AND SOUND 
Kurt Schlesinger 

Columbia Broadcasting System 

This paper concerned the details 

of the method of combining sight 
and sound programs on a single 
carrier. Following a description of 
the various forms of multiplex 
modulation thab are possible, pulse 
frequency modulation used in these 
experiments was described. Here, a 
7.8 mc modulation signal was fre-
quency modulated ±-600 kc. These 
modulated pulses appear during the 
flyback intervals between horizon-

tal scans. A detailed discussion of 
the transmitter and receiver cir-
cuits indicated that some economy 
results in both cases. Tests have 
indicated that the method has a 
promising future. 

TELEVISION RECEIVERS 
Harold T. Lyman 

Columbia Broadcasting System 

The details of the UHF television 
receivers operating between the 
frequencies of 480-920 megacycles 
that were developed in the CBS 
laboratories were disclosed. For 
color reception, a rotary disk car-
rying red (No. 25 Wratten), blue 
(Special No. 47 Wratten) and green 
(No. 57 Wratten) is rotated in front 
of the television screen. These re-
ceivers incorporate six single-tuned 
stages of if, the first and sixth be-
ing tuned to the center frequency, 
the second and third to the skirts 
of the desired band. In certain of 
these designs, a picture 15 14 x 21 in. 
was obtained using the standard 
projection technic. All these re-
ceivers are adapted for the recep-
tion of combined audio and video 
modulation on the same carrier and 
will receive both black and white 
and color. 

490 MC TRANSMITTER 
Norman H. Young 
Federal Tel. Labs. 

The final portion of this group of 
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MEETING DRAWS 7000 

300 mc terevision transmitter in ten bays in the Chrysler tower ( CBS) 

papers described the details of the 
recently completed 490 me televi-
sion transmitter for use by CBS. 
This transmitter gives a continuous 
service output of a little under 1 
kilowatt ( peak power 1 kw), but be-
cause of the antenna gain possible 
at these frequencies, it was stated 
to have an effective output equiva-
lent to 20 kilowatts. This trans-
mitter was installed recently in the 
Chrysler Tower, and has already 
undergone many field coverage 
tests. The circuit used involves the 
use of UHF type 6C22 tubes in the 
four final stages of the rf amplifier 
stages and the two fmal stages of 
the video frequency -amplifier. Al-
though the development pioneered 
in many new fields in order to pro-

Signal to noise ratios for sound transmissions: 
A=amplitude modulated pulses; B=width 
modulated pulses ( symmetrical); C=width 

modulated pulses I dissymmetrical); D = 

standard amplitude modulation; E=pulsed 

freq. modulation ( fd -150 kc); F = pulsed freq. 

modulation I fd=1200 kc); G=-standard freq. 

modulation ( fd=-150 kc) 
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vide for the features required in 
this service, the transmitter was 
found to be capable of providing 
satisfactory signals even beyond the 
expectations of the CBS engineers. 

A conventional sequence of crys-
tal oscillator and frequency multi-
pliers is used in the radio-frequency 
section. The video-frequency sec-
tion is unusual chiefly in the use of 
direct-current coupling between 
amplifier stages, thus making the 
use of direct-current restoring cir-
cuits unnecessary. It can be mod-
ulated uniformly between direct 
current and 10 megacycles. The 
final radio-frequency amplifier is 
grid modulated, and the low plate 
resistance of the tube aids greatly 
in securing adequate bandwidth in 
the output radio-frequency current. 

PROJECTION KINESCOPE 
L. E. Swedlund 

RCA Victor Division, Harrison, N. J. 

This paper reviewed the develop-
ment of cathode-ray tubes suitable 
for home projection types of televi-
sion receivers. In addition to the 
reflective optics 
system, the out-
standing gain in 
light output and 
improved con-
trast was ob-
tained by ap-
plying an elec-
tron transparent 
film of aluminum 
to the backof the 

Block diagram of CBS 

transmitter using the 
Federal 6C22 tube 
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fluorescent screen. Other improve-
ments which have been found with 
this screen process have been the 
reduction of secondary emission 
difficulties and the elimination of 
ion spots. 
The fluorescent material on the 

inside face of the cathode ray tube 
screen is coated with an extremely 
thin (5x10 -6 cm to 10-5 cm) contin-
uous film of a conductor, deposited 
over an intermediate layer of an 
organic compound which provides a 
better base for the metallizing. As 
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shown in the figure, the reduction 
in the beam power transmitted, is 
negligible at the beam voltages of 
20 to 30 kilovolts usually applied to 
these tubes. The efficiency of a 
tube with the aluminized coating is 
approximately double that of the 
unmetalized tube as far as the light 
output is concerned. In addition, 
the reduction of the usual effect of 
stray electrons in reducing the con-
trast and the gain in efficiency 
caused by the greater controlability 
of secondary emission increases the 
contrast to several times that of the 
ordinary tube. 

TELEVISION SYSTEM 
CHARACTERISTICS 

O. H. Schade 

RCA Victor Division, Harrison, N. J. 

The second portion of the televi-
sion symposium disclosed details of 
the RCA television development 
program. This paper gave a basic 
survey of the whole television sys-
tem insofar as performance stand-
ards can be established, based on 
the optical capabilities of vision 
and certain psychological aspects 
that have an important bearing on 
television viewing. In particular, 
this paper compared the effects in-
troduced by various portions of the 
system that limits contrast and 
definition. These items included 
the limitations of the camera, the 
pickup tubes, transmission chan-
nels, and several factors in the re-
ception portion of the system. 

When these effects are combined in 
curves, they show that the capabili-

Dotted lines shown phase of currents in FM 

antenna. Changing width of slot, hence shunt 

capacity changes propagation along artifi-

cial system from a to b. Further changes 

shown at c. Dotted line 5 is an extreme 

result. By using the relations of induc-

tance and capacity which produce 4 c and 

shortening the cylinder 6 d results 
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ties inherent 
with the 525-line 
system have not 
been reached 
with present 
equipment, and 
a 15 0 indicated 
where in the 
system develop-
ment is most 
needed. 
Comparison of S N 

characteristics of typ-

ical tele pickup tubes 
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ANTENNA DESIGN 

FM ANTENNA 
Andrew Alford, Consulting Engineer 

The antenna described consisted 
of a vertical cylinder with a slot 
approximately 3 in. wide running 
parallel to the axis. A co-axial line 
feeds the antenna, the outer con-
ductor being connected to one side 
of the slot and the inner to the 
other. The slot forms a capacity 
while the cylinder forms an induc-
tance in parallel with it. The entire 
cylinder may be thought of as a 
transmission line with a series of 
inductances and capacities in 
parallel running from one end to 
the other. By properly proportion-
ing the diameter of the cylinder to 
its length the phase variation of 
the currents along the cylinder (it 
is slightly over one wavelength 

20 

30 

90 

POWER GAIN • p.5 

ICI 

90 

o 10 

20 

90 

POWER RAIN • 4.00 

Radiation patterns of cylindrical antennas, 

center fed, split ( above) and end fed ( below) 
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long) can be reduced almost to 
zero. In this way the entire length 
of the cylinder radiates in phase. 

BROADSIDE ARRAYS 
John Ruse 

Evans Signal Laboratory, Belmar, N. J. 

The various factors considered in 
the design of broadside arrays were 
discussed with particular reference 
to radar antennas as used on the 
SCR-2'70 and the AN/CPX-1. The 
effect on band width as determined 
by pattern deterioration was men-
tioned. Mutual impedance between 
antenna elements and means of ac-
complishing the desired current 
and phase distribution were de-
tailed. Various methods of lobing 
the broadside arrays with magni-
tudes of secondary lobes, and band 
widths were discussed. 

REAM-SHAPING METHODS 
L. C. Van Atta 

Radiation Laboratories, MIT 

This paper dealt with the control 
of phase front to predetermine all 
lobe shapes, the conservation of 
power, and to prevent ground re-
flection. The angular width of an 
optical searchlight beam is deter-
mined by the extended light source 
placed at the focal point of the 
paraboloid reflector, and by inac-
curacies in the reflector shape. The 
beam width of a microwave parabo-
loid antenna, however, is due to 
diffraction of the radiation at the 
aperture. The paraboloid will fo-

cus a beam only for a limited dis-
tance. The focusing property of 
the antenna system can be modi-
fied either by providing an extend-
ed antenna feed or distorting the 
paraboloid shape. Experimental and 
theoretical approaches were made 
available to antenna designers in 
this paper for a wide variety of 
beam shapes for special applica-
tion. 
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BROAD BAND ANTENNAS 
Andrew Alford, J. D. Kraus, A. Donne and 

J. Christensen 

Radio Research Laboratories 

Harvard University 

Methods have been developed to 
obtain broad-band antenna opera-
tion with low standing-wave ratio 
for frequency ranges used in radar, 
particularly those wide-band an-
tennas for anti-jamming work. The 
description of the methods includes 
directional antennas, antennas with 
circular polarization, slot antennas, 
non-directional antennas, and also 
direction finders giving instantane-
ous visual presentation of direction 
for the same frequency. The DF 
was obtained by the rotation of a 
capacitor controlled by a selsyn 
motor. These direction finders are 
usable over wide frequency ranges 
without any antenna adjustment 
and have a pickup sensitivity com-
parable to or exceeding that of a 
half-wave dipole. Examples of 
homing devices for use on airplanes 
were given. 

AIRCRAFT-ANTENNA 
MEASUREMENT 

George Sinclair, E. W. Vaughan and 
Edward C. Jordan 

Ohio State University Foundation, 

Columbus, Ohio 

Although antenna models have 
been used for many years in study-
ing radiation patterns, the meas-
urements were severely limited as 
to frequency and type of antenna. 
It was shown how the technic may 
be extended to cover a very wide 
frequency range and a wide variety 
of antennas. Particular application 
to the study of aircraft antenna 
patterns were cited. The utility of 
models in studying special proper-
ties of antennas, such as polariza-
tion errors of direction finders, pro-
peller-modulation effects, ellipticity 
of polarization, etc., were discussed. 
This paper gave the conditions for 
validity of scale models and the 
factors to be used. It described the 
type of apparatus necessary for 

-id model antenna measurement. 

METAL-LENS ANTENNAS 
W. E. Kock 

Bell Telephone Laboratories, Inc., 
New York, N. Y. 

A new type of antenna was de-
scribed which utilized the optical 
properties of radio waves. It con-
sists of a number of conducting 
plates of proper shape and spacing 
and is, in effect, a lens whose fo-
cusing action is due to the high 
phase velocity of a wave passing 

DIPOLE — 

REFLECTOR 

• 

--•--LENS 

A- DIPOLE 

ROUND 
WAVEGUARD --*-

HORN 

Metal- lens applied to focus beams from di-

poles, and waveguides 

between the plates. Its field of use-
fulness extends from very short 
waves up to wavelengths of perhaps 
5 meters or more. Application of 
this type antenna is recognized in 
repeater station work. This is due 
to the fact that it has superior 
shielding between the transmitter 
and receiver by the use of horn an-
tennas with lenses. The energy 
from this type antenna is vertically 
polarized. Demonstrations were 
given to show the effects of this 
polarization. Illustrated is the 
metal lens applied to a dipole re-
flector and a round wave guide 
horn. The paper discusses the prop-
erties of this antenna, methods of 
construction, and application. 

VACUUM TUBES 

600 MC TRIODE 

S. Frankel, .1. Glauber and J. J. Wallenstein 
Federal Telecommunications Laboratory, N. Y. 

This paper described the L600E 
and the 6C22 type tubes in opera-
tion at 600 mc. A detailed descrip-
tion of the tube structures which 
included design considerations of 
the electrodes, operating conditions 
and static characteristics was given. 
The high peak emission currents 
necessary for 25 kw operation were 
satisfied by thorium filaments. 
Transit time was reduced by using 
high anode potentials. Effects of 

space charge in output limitation 
were noted. Type L600E was not 
satisfactory for CW work, there-
fore, the 6022 was developed. This 
tube has a power gain of 2.6 as an 
amplifier in grounded grid circuits. 
The 6C22 has been used at 850 mc 
with 10% efficiency. Methods of 
testing and using these tubes as 
oscillators, amplifiers, and frequency 
multipliers were given. The L600E 
was known as the Pulsitron. 

REFLEX OSCILLATORS 
J. O. McNally and W. G. Shepherd, 
Bell Telephone Laboratories, Inc., 

New York, N. Y. 

Electronic tuning of reflex oscil-
lators by variation of the repeller 
voltage was discussed. A number of 
problems encountered in the design 
of reflex oscillators for military ap-
plications were also taken up and a 
method of thermally tuning the 
cathode was described. 

m EROWA VE Tit I 0 D Es 
Everitt M. Goodell 

Sylvania Electric Products, Inc., Emporium, Pa. 

A new series of planar-grid tri-
odes has been developed. They are 
adaptable to both pulse and CW 
operation at microwave and lower 
frequencies. They have been made 
possible by better jigging and closer 
tolerance of parts to reduce the in-
ternal tube capacity. Disc seal type 
tubes eliminate lead lengths be-
cause they may be plugged directly 
into a concentric line. Tubes to be 
used as oscillators have a probe 
built into the structure which gives 
sufficient feedback. Operation as 
high as 3000 mc is possible. The 
2C36 tube was described in opera-
tion up to 3000 mc with 100 w out-
put when the duty cycle was less 
than 2%. 
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MICROWAVE STABILIZATION 
R. V. Pound 

Radiation Laboratory, M.I.T. 

The increasing- use of microwave 
frequencies necessitates the design 
of highly stabilized oscillators for 
laboratory and communication use. 
Relative frequency can be main-
tained to better than one part in 
108 by methods described in this 
paper. Energy from an rf oscillator 
is fed through an attenuator into a 
"Magic Tee". The impedance look-
ing into any arm of this unit is the 
same. The "Magic Tee" has one 
arm connected to the resonant cav-
ity which establishes the absolute 
frequency stability. Crystal detec-
tors in the "Magic Tee" have their 
voltages amplified, which then are 
applied to correct the oscillator 
frequency. One method fed the 
frequency error back through the 
"Magic Tee," microwave discrimi-
nator, etc., to correct the relative 
frequency. This was accomplished 
by application of the error voltages 
to the oscillator reflector plates. 
High fidelity FM with deviations of 
the order of fing about the stabil-
ized frequency is possible. 
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HF POWER FOR CW 
W. G. Dow, J. N. Dyer, W. W. Salisbury 

and E. A. Yunker 
Radio Research Laboratory, Harvard University 

Radar jamming equipment re-
quired ruggedness, reliability, long 

life and not frequency stability. 
Operation of this type equipment 
with its necessary high power com-
ponents was described in this paper. 
Magnetrons, resnatrons and disc 
triodes having tuning ranges of 1.5 
to 1 were described in various cir-
cuits. Magnetrons in CW operation 
at 500-4000 mc developed 1000-2000 
w at 60% efficiency. Equipments 
having wave-guides 22 in. x 6 in. 
mounted on a 10 ton truck were 
described. 

MAGNETRON CATHODES 
C. L. Shackelford 

Westinghouse Electric Corp., 
Bloomfield, N. J. 

Since the electron back bombard-
ment of the cathode imposes un-
desirable limitations on a duty cy-
cle and maximum average power of 
magnetrons the possibilities of cold 
secondary emission cathodes was 
investigated. Oscillations to initiate 
back bombardment were started by 
a heated emitter so arranged as to 
permit the transfer of the main 
emission to an unheated surface. 
Many materials were used as sec-
ondary emitters including beryl-
lium, aluminum, nickel-barium al-
loy, thorium and silver magnesium 
alloy. Many factors were studied: 
first, at the Radiation Laboratory, 
M.I.T., and later at the Westing-
house Lamp division research dept. 
These included investigations of ac-
tivation processes, methods of cool-
ing, measurement of surface emis-
sion and peak emission currents 
obtainable for various voltages and 
states of activation. 

STARTING CURRENT— AMPERES 

Secondary emission cathode current 

MAGNETRON CATHODES 
M. A. Pomerantz, Bartol Research 

Foundation of the Franklin Institute, 
Swarthmore, Pa. 

A description was given of some 
of the characteristics of oxide cath-
odes used in magnetrons and ca-
pable of heavy current emissions 
per sq. cm. of surface. Other mat-
ters touched upon were decay of 
emission with time, cathode and 
anode sparking, the role of back 

e  
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TEMPERATURE — C 

bombardment and secondary emis-
sion and the use of thoria cathodes. 
M. A. Pomerantz pointed out that 
the success of the war developed 
magnetrons of high power is based 
on the possibility of high current 
emissions from small cathode sur-
faces. 
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Influence of cathode temperature on emission 

HIGH-VOLTAGE RECTIFIER 
George Baker 

National Union Radio Corp., Newark, N. J. 

The new factors in the design of 
a small size, low current rectifier 
tube for operation at several kv 
were considered. Electro-static forces 
of 15 grams against the filament by 
the high anode potential limited 
the filament to tungsten wire. The 
filament was mounted slack, and 
was also bowed to withstand this 
force. It was also discovered that 
the glass assumed a potential, 
hence proper shaping of the anode 
was necessary. This minimized the 
cold field emission which, if uncon-
trolled, would result in large re-
verse current when high velocity 
electrons struck the glass. Mini-
mum dielectric losses, anode shape, 
a highly polished anode, and fila-
ment design were the factors which 
made this tube successful. 

MINIATURE TUBES FOR FM 
R. M. Cohen, R. C. Fortin and A. M. Morris 

RCA Victor Division, Harrison, N. J. 

The use of a new miniature con-
verter tube and a new miniature 
radio frequency amplifier tube in 
FM receivers covering the 88 to 108 
mc. band was described. The tubes 
described were the 6BA6, remote 
cutoff pentode having less grid-
plate capacitance than the 6SG7. 
The other was the 6BE6 which is 
similar to the 6SA7 except that the 
oscillator Gm is twice that of the 
latter tube. Data covering con-
struction and performance includ-
ing circuit constants, stage gain, 
overall gain, signal-to-noise ratios, 
image rejection and oscillator fre-
quency trends were presented. The 
authors pointed out the following 
technics necessary at 100 me FM. 

66 ELECTRONIC INDUSTRIES • March, 1946 



* IRE WINTER MEETING REPORT 

20 

I s 

o 

ENVELOPE OF MAXIMUM OUTPUT 

50 

-.- - CURVE D 

A 1 = + 3 MC 

CURVE C 

A 1=1. 2 rat 

2 K 35 CASCADE AMPLIFIER 

1800 V 77 MA - 77 VOLT BIAS 

100 ISO 
INPUT POWER - MILL1WATTS 

POWER OUTPUT VS. INPUT AS A FUNCTION 
OF TUNING OF SECOND RESONATOR 

O
U
T
P
U
T
 
-
 
W
A
T
T
S
 

2 K 35 CASCADE AMPLIFIER 

1800 V. 77 MA — 77 VOLT BIAS. 

s 

o T - 
-IS -10 -5 

Effect of tuning variations in second resonator cavity on power amplification of 

When the oscillator voltage is 
strong at the signal grid, tuning 
varied the bias on the tube. It is 
therefore advisable to ground the 
signal grid in alignment procedure. 
In the converter stage the oscilla-
tor frequency was set above the 
signal frequency. 

CASCADED KLYSTRONS 
E. G. Levinthal, 

Sperry Gyroscope, Inc., 
Garden City, N. Y. 

The theory of operation of the 
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Schematic of triple cavity klystron amplifier 

three-resonator Klystron amplifier 
was given for the case of small sig-
nal operation. An analogy between 
the operation of a cascade ampli-
fier and velocity modulation by a 
saw-tooth voltage was demonstrat-
ed. Some calculated values of two 
parameters were given which yield 
theoretically efficiencies in the 
neighborhood of '14%. These am-
plifiers are finding extended use in 
the design of microwave equipment. 

(Continued on page 71) 

WHAT'S NEW AT THE IRE ENGINEERING EXHIBIT 

• It was a tough job pushing one's 
way around the exhibits. Which will 
give a fair idea of the interest the 
IRE manufacturer's exhibition held 
for the 7000-odd Institute members 
and guests who jammed the exhib-
its and the aisles. The exhibition, 
largest engineering show ever held, 

VHF Oscillator 

A vhf oscillator exhibited by the Allen 
D. Cardwell Mfg. Corp., 81 Prospect St., 
Brooklyn, N. Y., covers three amateur bands 
in the range from 100 to 1,000 roc. by use 
of replaceable self-supporting coils. The 
oscillator is essentially a conventional coil-
condenser tank circuit using a 6F4 acorn 
tube. Due to rigid construction the fre-
quency stability is said to be excellent. The 
oscillator may be used to drive a lighthouse 
tube as power amplifier.—Electronic Indus-
tries 

had grown until it occupied most of 
two floors in the Hotel Astor, con-
tained the parts, completed compo-
nents, test equipment—even fin-
ished and in some cases operating, 
transmitters—and a host of other 
new and not so new things. Equip-
ment having to do with microwaves, 

Microline Instruments 

A series of Microline instruments in oper-
ation as a microwave test bench were dis-
played by the Sperry Gyroscope Co.. Great 
Neck, N. Y. With the help of these instru-
ments, power-, frequency- and impedance 
measurements may be carried out. Some of 
the instruments shown were: Cavity-, co-
axial- and broadband frequency meters, va-
rious calibrated and uncalibrated variable 

with various methods of sound re-
cording and with the use of oscilo-
graphs for the very many purposes 
to which these • versatile instru-
ments now are being put, appeared 
to attract the greatest attention. 
There was plenty else that was new. 
Among such items were these: 

attenuators, impedance meters, transform-
ers and line terminations.—Electronic In-
du,tries 

Audio Frequency Meter 

A frequency meter capable of measuring 
the frequency of ac voltages over the entire 
at spectrum independent of wave form has 
been brought out by Communications Meas-
urements Laboratory, 120 Greenwich St., 
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New York. In conjunction with a "photo-
beam converter" the model 1800 meter be-
comes an electronic tachometer for measur-
ing the speed of rotating and reciprocating 
mechanisms. Frequency of positive or neg-
ative pulses from a fraction of a micro-
second to more than 60 microseconds dura-
tion also may be measured, accuracy is 
-.±0.5% full scale cycles. The frequency 
range. 10 to 20,000 cps In six ranges.— 
Electronic Industries 

Rotary Converter 

The Dynectron rotary converter manu-
factured by the Ohio Tool Co., Cleveland 11, 
Ohio, is designed to replace the standard 
vibrator in automobile radios. An evacu-
ated mercury cell acting as a commutator is 
the heart of the new converter, for which 
reduced electrical and mechanical noise lev-
els, much longer life and constant maximum 
efficiency is claimed.—Electronic Industries 

Television Camera 

The Electronic Division of Remington 
Rand, Inc., Middletown, Conn., exhibited the 
"Vericon" television pick-up system, which 
is now available for commercial applica-
tions. Its weight of 40 lb. makes it easily 
portable. Two camera types are available, 
and are interchangeable: The standard Ven -
con camera, using the pick-up tube model 
212 for normal lighting conditions, and the 
image Vericon—a highly sensitive pick-up 
tube—for very low lighting conditions. Pro-
visions are made in the camera by electron-
ically controlled adjustment of the dia-
phragm opening to maintain automatically 
optimum contrast under varying lighting 
conditions.--Electronic Industries 

Pulse Timer 

R. W. Cramer Co., Inc., Centerbrook, 
Conn., has a newly developed pulse-timer 
unit that will deliver electrical impulses of 
a definite duration at the end of regularly 
spaced and successive time intervals. The 
time interval may be adjusted over a wide 
range.—Electronic Industries 

Aviation Receiver 

An aid to private flying is a 2-way com-
munication system brought out by Airadio 

Stamford, Conn. Weight of the com-
plete equipment, consisting of receiver, 
transmitter and powersuPnly, is less than 

UF Probe 

A new type probe for measuring voltages 
in VHF circuits is being made by Alfred W. 
Barber Laboratories, 34-04 Francis Lewis 
Blvd., Flushing, N. Y. Input capacity is 
0.5 mmfd. Used with a Barber VM-27 
vacuum tube voltmeter, no multiplier is re-
quired to measure voltages up to 1000 v.— 
Electronic Industries 

Antenna Towers 

Ha:co Tower, Inc., 1180 E. Broad St., 
Elizabeth 4, N. J., produces "Easy to 
Erect" masts and towers. The only equip-
ment needed for erection of its 4 ft. tri-
angular tower is a piece of rope and a 
wrench. After erection of a 6 ft. section 
on the ground, by climbing the ladder on 
the inside the succeeding 6 ft. section may 
be erected.-- Electronic Industries 

.irselic Transformers 

A precision line of audio transformers 
covering mixing, bridging, input, interstage, 
plate to line, line to speaker and output 
functions has been designed by American 
Transformer Co., 178 Emmet St., Newark 5, 
N. J. These units have a frequency re-
sponse from 30 to 15,000 cps, plus or minus 
1.‘.  db. Characteristics are obtained by 
careful design and do not use shunt resis-
tors.— Electronics Industries 

Fregueneg-Insensitive Resistors 

Corning Glass Works, Corning, N. Y., ex-
hibited precision resistors, which were used 
in radar equipment during the war. "Pyrex" 
brand resistors are designed to be relatively 
independent of frequency over a wide fre-
quency range because their resistive ele-
ments are extremely thin—a metallic film 
less than 1/100,000 in. thick. Temperature 
coefficients are small and approximately 
constant between 25 and 160' C. Test 
resistors subjected to maximum power rat-
ings for 1,000 hours showed a resistance 
deterioration of less than 0.5%.—Electronic 
Industries 

11 lb. The receiver covers the broadcast 
band and the radio range band of 195 to 
420 kc has a tuned rf stage and slide rule 
dial. The transmitter comprising crystal 
oscillator and power amplifier can be had 
for any frequency between 2 and 7 mc.— 
Electronic Industrie. 

Ionization Gage 

Ruggedness and high sensitivity charac-
terize the type 507 ionization gage exhib-
ited by the National Research Corp., Boston 
15, Mass. The gage has a plate constructed 
of nickel, a tungsten filament and tungsten 
grid. Characteristics are: Max. operating 
pressure air is 1 micron Hg: the sensitivity 
at 5 ma emission current is 100 micro-
amperes per micron: the max. emission cur-
rent is 25 nia. It is designed to be used 
with Universal vacuum seal, type 1304 and 
gage controls, types 706 and 707.—Elec-
tronic Industries 

Tube Socket 

The new Plexicon tube socket, developed 
jointly by Cinch Mfg, Co., Chicago, Ill., and 
Erie Resistor Corp., Erie, Pa., will be made 
to provide capacitive by-passing for any de-
sired combination of tube pins. Maximum 
capacity of any pin by-pass is 1,000 mmfd, 
Silvered ceramic capacitors are used. Capac-
itive coupling effect between by-passed tube 
pin and adjacent pins is reduced by the 
shielding effect of outer elements of the 
capacitor.—Electronic Industries 
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Commercial Radar 

De Mornay-Budd, Inc., 475 Grand Con-
course, New York 5, has developed a pack-
aged rf radar assembly designed for com-
mercial and military radar apparatus. The 
complete rf radar assembly operates on 9000 
mc The unit shown consists of the follow-
ing components: A magnetron of 20 kw. 
output; one 1B35 ATE tube; one 1B24 TR 
tube; 2K25 local oscillator tubes; 1N21 
crystals; 20 db narrow band directional 
coupler. A beacon cavity beacon crystal 
mount are optional in the event that beacon 
operation is desired—Electronic Industries 

Capacitor Analyzer 

A new teat unit for checking intermittent, 
open-circuited and short-circuited capacitors 
of all types without unsoldering leads has 
been designed by Solar Mfg. Co., 285 Madi-
son Ave., New York 17, N. Y. Capacitor 
values from 10 to 2,000 mfd. and resistors 
from 100 ohms to 7.6 megohms can be 
measured. Power factor, leakage current 
and insulation resistance checks are quickly 
made. The unit contains a vacuum tube 
voltmeter.—Electronic Industries 

Loop Antenna 

DX Radio Products Co., 1200 N. Clare-
mont Ave., Chicago 22, Ill., has developed 
a pancake loop antenna which has been de-
signed for high "Q". Loops can be wound 
with any size wire between No. 20 to No. 
38, or any size Litz. No impregnation is 
necessary.—Electronic Industries 

Communications Reeeiver 

Soon available in the medium price field 
will be the model S-40 9-tube communica-
tions receiver to be manufactured by the 
Hallicrafter Co., Chicago 16, Ill. The re-
ceiver provides such as: separate bandspread 
tuning, covering the range 540 kc to 44 mc. 
in 4 bands, has permeability adjusted coils. 
automatic noise limiter, tone control and 
stand-by switch. Available for ac only.— 
Electron i c Industries 

Synchronizing Generator 

Telequip Radio Co., 1901 S. Washtenaw 
Ave.. Chicago 8, Ill., exhibited a television 
synchronizing generator consisting of two 
regulated power supplies, timer unit, shaper 
unit and monitoring oscilloscope. The stand-
ard FCC-RMA signal is produced by the 
equipment. The timer unit uses Ecles-
Jordan multivibrators for the production of 
timer signals. Controls are provided for 
the adjustment of width and position of 
various pulses in the shaper unit. A 7-in. 
cathode ray tube is part of the monitoring 
esci I loscope.—Electroni e, Industries 

Distortion Analyzer 

The new model 330B Distortion Analyzer 
developed by Hewlett-Packard Co., Palo 
Alto, Cal., will measure distortion at any 
frequency between 20 and 20,000 cps. Noise 
measurements can be made of voltages as 
low as 100 microvolts. A linear rf detector 
allows measurements directly from a modu-
lated rf carrier.—Electronic Industries 

Audio Oscillator 

With a frequency coverage of 20 to 
20,000 cps, the new AF oscillator designed 
by Hewlett-Packard Co., Palo Alto, Cal., has 
leas than 1% distortion at 3 w output. 
Under normal temperature conditions the 
frequency stability is better than plus or 
minus 2%. Line voltage variations under 
10% will not change output frequency.— 
Electronic Industries 

/IDZ Receiving Equipment 

Currently being supplied to the Navy De-
partment is a recently designed vhf re-
ceiver being made by the National Co., Inc.. 
Malden, Mass. Primarily intended for the 
reception of voice transmissions the re-
ceiver also permits use of external equip-
ment for wide band scanning and video 
presentation. Crystal units enclosed in 
thermostatically enclosed ovens assure sta-
bility of the various frequency channels. 
The receiver incorporates automatic tuning 
by the use of an "Auto-Tune" unit.—Elec-
t conic Industries 

"Glider" Pick-Up 

To the field of low-priced light-weight 
pickups Shure Brothers, 309 W. Jackson 
Blvd., Chicago, Ill., adds the "Glider" pick-
up which has a lever-type cartridge and 
low-mass tone arm. No springs or counter-
weights are used. The output voltage is 
1.6. The unit is designed for low needle 
impedance, high needle compliance and a 
resonance-free tone arm.—Electronic Indus-
tries 

Control Console 

By the use of three-position lever-type 
switches operational controls have been re-
duced to a minimum in the new studio con-
trol console designed by Raytheon Mfg. Co., 
Broadcast Equipment Div., 7517 N. Clark 
St., Chicago 26, Ill. This unit includes 
seven built-in pre-amplifiers, nine mixer 
positions and control of fourteen remote 
lines. Frequency response is 2 db from 
30 to 15,000 cps, with distortion of less 
than 1%-50 to 10,000 cps.—Electronic In-
dustries 
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Vacuum Capacitors 

The Ampere?. Electronic Corp., 26 Wash-
ington St., Brooklyn, N. Y., exhibited the 
VC- 50 line of vacuum capacitors recom-
mended for use in the electro-medical field 
and for high-frequency induction and di-
electric heating applications. High current 
rating in small space, high capacity stability 
at high current levels, low losses and large 
area glass-to-metal seals are some of their 
characteristics.—Electronic Industries 

Vibrator Converters 

A line of four radio vibrators to service 
95% of all car radios now on the road will 
soon be available according to Electronic 
Laboratories, Inc., Indianapolis, Ind. These 

four E-L vibrators are designed to replace 
the units in 1,122 different radio sets.— 
Electronic Industries 

Variable Voltage Transformer 

Three new models of variable voltage 
transformers have been brought out by Su-
perior Electric Co., Bristol, Conn. Type 20, 
with a maximum output of 3a at 135v, is 
less than 4 in. in its greatest dimensions. 
Types 11-26 and 12-26 are engineered for 
minimum size and are fuzed.—Electronic 
Industries 

Signal Generator 

A new frequency modulated signal gener-
ator has been developed by Boonton Radio 
Corp., Boonton, N. J., for use with FM and 

television equipment. Frequency range ir 
54 to 218 mc., in two ranges. Rf output is 
continuously variable from 0.1 microvolt to 
0.2 volts. Deviation frequency is adjusta-
ble between 0 and 250 kc at audio or su-
personic frequencies. Amplitude modulation, 
with or without simultaneous freqency mod-
lation, is available.—Electronic Industries 

Dammam Tubes 

A miniature socket wiring plug was ex-
hibited by the Star Expansion Products Co., 
147 Cedar St., New York. The plugs are 
cast in one piece of zinc alloy and have 
stainless steel pins. By plugging in the 
dummy instead of the actual tube the accu-
rate alignment of miniature socket contacts 
during wiring is facilitated.—Electronic In-
dustries 

ENGINEERING FEATURES OF RECORDING EQUIPMENT 

Probably no other feature of the 
Conventions of the AIEE and the 
IRE held greater interest than did 
the features and possibilities of the 
several methods now available for 
both home recording and transcrip-
tions of radio program material. 

The interest expressed was based 
on many new fields of activity and 
the higher levels of quality now 
obtainable. 

The characteristics of the various 
methods of home recording avail-
able were disclosed in numerous 
papers, displays and demonstrations 
during the conventions. The advan-
tages and limitations of the various 
recording media, such as round 
steel wire, paper tape which carried 
a magnetic material, steel magnetic 
tape and the mechanical methods 
of embossing in grooves on film, 
were all disclosed. It became evi-
dent that the quality necessary for 
the satisfactory reproduction of 
high quality radio programs could 
be obtained with any of these 
methods, provided that the wire or 
tape was moved at a sufficiently 
high speed. Recording speeds rangea 
from a little less than one foot per 
second for the magnetized paper 
tape to a speed of four to five feet 
per second for high quality trans-
scription work. Speeds of the order 
of one foot per second, used with 
the tape recorders and with em-
bossed film gave remarkable dem-
onstrations. 

One arrangement was described 
in a paper by Dr. S. J. Begun of 
Brush Laboratories, Cleveland, us-
ing a magnetized paper tape at a 
speed of one foot per second. The 
Recordograph instrument* using 
embossed film was also demon-
strated. A wire type recorder by the 

--
•"Multi-Channel Sound Recording on Film", 

Electronic Industries, April, '45, P. 92 

Armour Research Foundation util-
ized speeds of from two to five feet 
per second. A German built mag-
netic tape recorder was both dis-
played and demonstrated during 
the IRE Convention. This instru-
ment used iron oxide impregnated 
tape 1/4 in. wide and 0.5 mils thick. 
The magnetic material was a dark 
maroon color and was apparently 
completely dispersed throughout 
the cross section of the strip. The 
tape developed by the Brush La-
boratories consists of a blue-black 
coating of magnetic material on a 
paper strip 1/4 in. wide and is sup-
plied wound on regular 8 mm. film 
reels. 
The paper tape can be edited 

Above, new Brush magnetically coated paper 
tape recorder. Below, recorder using plated 
non-ferrous wire instead of stainless steel 

simply by tearing out any unde-
sired sections and splicing with 
Scotch tape adhesive. No break is 
detectable on playback. This assists 
the user to compile a home library 
of any type of recordings "tailor 
made" to his personal taste. For ex-
ample, an "album" of popular songs 
can be compiled on one uninter-
rupted reel, a complete half-hour 
radio program can be recorded with 
commercials and other undesired 
portions neatly and undetectably 
removed, a series of symphonic ar-
rangements can be compiled with-
out introductory blurbs and com-
ments by the radio announcer. Re-
cordings on the tape can be 
"erased" at any time and new 
recordings made over and over 
again. 

Upon completion of a record, the 
rewind button is pushed and within 
a few seconds the recording is ready 
for playback. Although each reel of 
paper tape can accommodate a half 
hour of playing the required rewind 
time is well under one minute. It 
was claimed that the new coated 
paper tape can be produced at less 
cost than previous magnetic record-
ing mediums, such as wire and 
metal tape. 

The Brush Laboratories also per-
fected another wire recording med-
ium: a magnetic layer deposited on 
the surface of a highly ductile 
metal base (such as brass). This 
coating is electroplated by a special 
process to give it the necessary 
magnetic properties for recording. 
Brush has perfected a means of 
plating this wire in such a way 
that exceptional uniformity and fi-
delity are obtainable. It was stated 
that the cost of this medium should 
be below that of the usual stainless 
steel wire. 

The wire recorder was one of the 
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most talked about systems during 
the convention inasmuch as close 
-to thirty companies have been li-
censed to produce equipment using 
the ultrasonic biasing methods, de-
veloped by Armour. As is well 
known, this system uses a stainless 
steel wire about 0.004 in. In dia-
meter.t The advantages claimed for 
magnetic wire recordings are: No 
needle scratch — low background 
noise level; no break in continuity 
as found with record changing; 
wipe off and re-use of wire; instan-
taneous play-back without process-
ing; unlimited number of play-
backs; extended recording time; ex-
cellent fidelity without elaborate 
precautions or special skills in re-
cording; lightness, compactness, 
portability. In addition, any portion 
of a record can be erased and re-
vised without harm to adjacent 

portions. 
The method of recording intro-

duced by Armour combines a fixed 
high frequency current with the 
audio signal, the high frequency 
component being in the order of 30 
kilocycles. A series of minor hys-
teresis loops result. When the mag-
nitude and frequency of the two 
currents are adjusted properly the 
final permanent value of magnet-
ism in the wire is dependent only 

t"Engincering Details of Magnetic Wire Re-
corder" by D. W. Pugsley, Electronic Industries 
for Jan. '44, p. 116 

on the instantaneous value of the 
low frequency (audio) field, and is 
substantially linear through the 
origin, thus giving a straight line 
recording characteristic. The high 
frequency component does not ap-
pear in the final record. In this way 

all even harmonics are eliminated, 
and the full magnetic capabilities 
of the record medium are used. The 
quality of reproduction depends on 
the residual magnetization, coercive 
force, and energy product of the 
wire. 
Wires that have been developed 

recently allow records of the same 
quality to be made at one-third the 
previously used speeds, and further 
improvements are very likely. The 
cost of a wire spool was asserted 
to be competitive with ordinary 
types of disc records having equal 
playing time. 
The development on wire is still 

going on and improvements in this 
regard are still expected. Some work 
has progressed in several laborator-
ies as in the matter of making 
measurements of the magnetic 
properties of tapes, wires and other 
magnetic recording materials. In a 
home recorder system demonstrated 
by the Armour Foundation, a speed 
of two to two and a half feet per 
second was utilized. At a latter 
speed the output was within 3 db 
between 80 and 8500 cycles and was 
down 5 db at the 65 cycle and 

10,000 cycle points. The wire used 
had a strength of 3 lb. for a steady 
pull. In this regard the pull required 
to break the magnetic paper tape, 
(Brush) was stated to be 6 lb. 
steady pull. This is interesting in 
view of the fact that paper base 
tape might be considered to be ex-
tremely fragile. 
During the week various details 

of wire recorder heads, magnetic 
characteristics and recording speed 
conditions were described. At a 
symposium on these subjects (AIEE) 
details of wire recording were out-
lined by D. W. Puxley of the Gen-
eral Electric Co., describing the 
wire recorded system using ultra-
sonic magnetic biasing. A new wire 
recorder head design was described 
by T. H. Long of the B. G. Conn, 
Ltd. These heads were developed to 
overcome the tendency for foreign 
material to accumulate across the 
working gap. 
From the enthusiasm shown it is 

apparent that this field of develop-
ment has an important place in 
many fields of application, the most 
notable being that of home record-
ings from the spoken words of 
members of the family, received 
programs of interest from the radio 
or re-recording from disc records. 
A long and imposing list of applica-
tions has been compiled where this 
equipment has served useful pur-
poses. 

BRIEFING THE IRE WINTER TECHNICAL MEETING PAPERS 

• ( Continued from page 67) 

PROPAGATION 

PROPAGATION IN OCEAN 
DUCTS 

M. Katzin, R. W. Bauchman and W. Binnian 
Naval R h Laboratories 

Washington, D. C. 

In order to check the effects on 
three and nine centimeter trans-
mission of low level ducts formed in 
oceanic air, one way measurements 
between a ship and a shore station 
were made with antenna combina-
tions of various heights. Meteoro-
logical measurements taken from 
both shore and ship were described 
and the conditions in duct height 
and strength were discussed. Me-
teorological and radio measure-
ments inland were made and the 
effect of distance back from the 
shore on meteorological conditions 
and radio transmissions were de-

scribed. Three centimeter radar 
observations were made during the 
latter part of the project and the 
variation of echo amplitude with 
range of ship target was measured. 
Analysis of radio and radar meas-
urements was given. 

SIX MM. WAVE 
PROPAGATION 

G. E. Mueller 
Bell Telephone Laboratories, Inc., New York 

The effects of rainfall and at-
mospheric absorption on propaga-
tion of microwaves and the meth-
ods for measuring them were de-
scribed. The attenuation of 3.2 
centimeter waves is slight for mod-
erate and light rainfalls. During a 
cloudburst, however, the attenua-
tion may approach a value of 5 db 
per mile. A wavelength of 1.09 cen-
timeters is appreciably attenuated 
even by a moderate rain. Losses at 
.62 centimeters reach a value of 42 
db per mile in a cloudburst. 

RAIN EFFECT ON 
MICROWAVES 

S. D. Robertson and A. P. King 
Bell Telephone Laboratories, Inc., New York 

It was demonstrated that the 
drop size of rain influenced the at-
tenuation of centimeter waves. In 
a heavy rainfall, four to ten db per 
mile loss has been experienced. 
Data showed a definite relationship 
between the rainfall and path loss 
compared with the time of precipi-
tation. With a wavelength of 1.09 
centimeters, an attenuation of .3 
db/mm/hour was experienced as 
compared with a wavelength of 6 
mm. having an attenuation of .6 
db/mm/hour. 

, ATMOSPHERIC DUCTS IN 
PROPAGATION 

J. E. Freehafer 
Radiation Laboratories, MIT 

Experience gained during the war 
has shown that strong fields, at 
frequencies greatly exceeding the 
penetration frequency of the iono-
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sphere, often are observed at sev-
eral times the horizon distance. Ex-
perimental and theoretical investi-
gations in this country and in Eng-
land indicate that these effects are 
associated with the presence of lay-
ers in the troposphere in which the 
vertical gradient of refractive in-
dex exceeds numerically the recip-
rocal of the earth's radius. Under 
these conditions a duct is formed 
which, for sufficiently high fre-
quencies, both reduces the rate at 
which the field is attenuated with 
range and also disturbs the normal 
height gain effect. Experiments 
were described at which aircraft 
plotted signal strength, tempera-
ture, and humidity at various alti-
tudes from the transmitters. It has 
been found that by means of the 
atmospheric ducts 75 centimeter 
transmissions have been heard at 
five times the horizon distance. A 
200 mc radar indicated targets 1700 
miles away from Bombay, India. 
These atmospheric ducts change 
with temperature and water vapor 
in the air. 

SKY-WAVE PROPAGATION 
J. H. Dellinger and Newbern Smith 

National Bureau of Standards 
Washington, D. C. 

The pulse method of ionosphere 
measurement was developed for ra-
dar. It was extremely vital to pre-
dict the radio propagation charac-
teristics in advance, in order that 
the best operating frequencies 
might be used. The major aspects 
of the worldwide radio propagation 
program developed during the war 
were described in this paper. Study 
of atmospheric radio noise, meth-
ods for calculating sky-wave field 
intensities, ionospheric-storm fore-
casting, effects of ionosphere on di-
rection finder indication were im-
portant studies made by the Bu-
reau of Standards. For their pur-
poses the world was divided into 
three zones, based on geometric 
latitude. Data collected from the 
many field stations of the allied na-
tions enabled accurate forecasting 
of ionosphere conditions three 
months in advance. Bureau of 
Standards bulletins are available 
without charge to anyone interest-
ed in this subject. 

ARRIVAL OF MICROWAVES 
W. M. Sharpless 

Bell Telephone Labo les, Inc., New York 

This paper described the method 
of measuring the direction from 
which microwaves arrive at a given 
receiving site. These waves travel 

in curved lines caused by refraction 
of the earth's atmosphere. This 
work is extremely important in the 
design of radio relay link antennas. 
Data collected on two short optical 
paths using a wavelength of 31/4 
centimeters was presented to illus-
trate the use of the method. Angles 
of arrival, as large as Y2* above the 
true angle of elevation have been 
observed in the vertical plane, 
while no variation greater than 
±-1/10° has been found in the hori-
zontal plane. More recent work us-
ing a lens type scanning antenna 

operated at a wavelength of 1.25 
centimeters revealed that at times 
as many as four distinct transmis-
sion paths were present simultane-
ously on a 12.6 mile circuit. Simul-
taneous meteorological soundings 
were made near both terminals of 
the circuit. It was observed that 
hot nights had caused the greatest 
errors in measurement. There was 
notably less fading on wave lengths 
of 30 centimeters and less effect by 
the atmosphere, than on shorter 
wave lengths. All measurement 
work was done by OW modulation. 

TELEMETERING AND RECORDING 

RADIO TELEMETERING 
David W. Moore, Jr., and Frank G. Willey, 

Fairchild Camera tr. Instrument Corp., 
Jamaica, L. I., N. Y. 

The Fairchild system of radio 
telemetering was designed to trans-
mit indication of aircraft instru-
ments from plane to ground over 
a conventional aircraft radio trans-
mitting and receiving equipment. 
Ground indication is made by an 
indicator which closely simulates 
the standard aircraft instrument 
in appearance and modification 
to the aircraft instrument in 
the plane in flight. Instrument 
indication is transferred into elec-
trical phase angle which may be 
transmitted by radio equipment. 
This phase angle is then compared 
with a reference signal in the re-
ceiving station and converted to a 
dial indication. Provision may be 
made for sending a number of in-
strument indications over a single 
carrier, enabling transmission of 
indications of a flight group of in-
struments from, for example, a 
radio-controlled plane or missile to 
a distant operating point, either on 
the ground or in another plane. 

THREE-BEAM OSCILLOGRAPII 
Gordon M. Lee, 

Central R h Laboratories, 
Red Wing, Minn. 

Transit time distortion is a fun-
damental limiting factor in the ap-
plication of high speed cathode ray 
oscillographs to the recording of 
high frequency voltages of fast 
transients. A 3-beam, high speed, 
micro-oscillograph was described in 
which the transit time reduction 
in deflection sensitivity is calculat-
ed to be but 4% at 3,000 mc and 
40% at 10,000 mc. Single-sweep os-
cillograms of 3,000 and 10,000 mc 
oscillations and 109 second transi-
ents were shown. 

RECORDING POTENTIOMETER 
V. L. Parsegian, Portable Products Corp., 

C. .1. Tagliabue Division, 
Brooklyn, N. Y. 

A new high-speed recording po-
tentiometer was described, having 
a carriage travel of 10 in. in 1 sec. 
and balancing to within an ac-
curacy of 0.1% of full range. The 
instrument is of the photoelectric 
type, using a new sturdy, short 
period, low inertia error galvanom-
eter, a photocell, and a phase re-
versing amplifier which drives a 
split-phase carriage motor when 
the photocell illumination exceeds, 
or is less than, an intermediate 
balance value. Means for cancelling 
the galvanometer lag is described, 
as well as a new thyratron circuit 
for printing records. 

HIGH SPEED RADIOGRAPHY 
C. M. Slack and D. C. Dickson, 
Westinghouse Electric Corp., 

Bloomfield, N. .1. 

The making of ultra speed radio-
graphs, using exposure times of the 
order of one millionth of a second, 
requires the passage of electron 
currents of 1,000-2,000 amperes. 
Such currents can be supplied by 
an electron source utilizing field 
emission from a cold cathode elec-
trode which degenerates into a 
metallic arc in a high vacuum. The 
recording of such high speed tran-
sients was briefly discussed. 

DIRECTIONAL COUPLERS 
W. W. Murnford, 

Bell Telephone Laboratories, Inc., 
New York, N. Y. 

The directional coupler is a de-
vice which samples separately the 
direct and reflected waves in a 
transmission line. A simple theory 
of its operation was given and sev-
eral applications were discussed. 
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POWER LEVEL RECORDER 
A. J. Williams, Jr., and W. R. Clark, 

Leeds & Northrup Co., 
Philadelphia, Pa. 

The new Speedomax power level 
recorder is an instrument that 
faithfully records rapid or slow 
variations in power level with time, 
and is independent of variations in 
frequency within its frequency 
range (25 to 150,000 cycles). The 
recorder scale is linear in db. A 20 
db change in power input can be 
recorded in about 1 sec. The new 
circuits used in this new recorder 
were described in detail, and its 
performance characteristics given. 

TUBE GLASS PROBLEMS 
Dr. Henry J. Miller 

RCA Victor Division, Harrison, N. J. 

The use of miniature tubes in 
military equipment made it neces-
sary to develop stem making and 
stem- to- bulb sealing technics. 
Tubes which would withstand se-
vere mechanical, thermal loading, 
shock, and vibration tests were nec-
essary. Three factors which gov-
ern the mechanical stability of the 
tube stem are buffer gas, depth of 
insertion, and strain. Methods to 
control these factors were de-
scribed. The stem-to-bulb sealing 
technic required to obtain a seal of 
maximum mechanical rigidity was 
outlined. It was shown that the 
resulting procedures for the mass 

production of tubes were success-
ful. They withstood the severe me-
chanical stress of wartime use 
without any epidemic glass failure 
in the field. A life test was out-
lined in which the base pins were 
bent out 5°, the tubes were then 
placed in boiling water. The shock 
accelerated any capillary action of 
cracks in the tube base. 

STAGGER TUNED AMPLIFIERS 
Dr. H. Waltman 

Radiation Laboratory, M.I.T. 

In radar and television receivers, 
the simplicity of single tuning com-
mends itself for wide band, band 
pass amplifier design. Unfortunate-
ly, present tubes preclude the possi-
bility of building a high gain ampli-
fier wider than 4 mc. Bandwidth 
decreases rapidly when single tuned 
stages are cascaded. Stagger tun-
ing of individual stages makes 10 
and 15 mc wide amplifier design 
feasible. Graphs were presented 
which condensed the basic design 
of wide band amplifiers into a sim-
ple procedure. 

VELOCITY MODULATION 
James F. Gordon 

Bendix Radio Division, Baltimore, Md. 

An FM system was described in 
which a crystal-controlled pulse 
triggered a multivibrator. This was 
accomplished by a crystal oscillator, 
blocking oscillator, clipper combi-

nation. Negative pulses triggering 
the MVB establish a reference time 
for the system. Clipping the refer-
ence pulse and differentiating the 
intelligence pulse, which is gener-
ated at the crossover point of the 
MVB cycle, produces a source of 
time-modulated intelligence. These 
pulses are used to control the phase 
of a continuous wave carrier. 

ELECTRONIC NAVAL 
WARFARE 

Captain R. Bennett 
Bureau of Ships, Navy Dept., 

Washington, D. C. 

A general survey of the use of 
electronic equipment in Naval war-
fare was given with special empha-
sis on the progress made during the 
war. It was pointed out that elec-
tronic equipment can no longer be 
added as an afterthought to Naval 
vessels. The author stated that as 
many as 49 different channels were 
operating at one time on a single 
vessel. The difficulties of interfer-
ence between these channels were 
discussed. An attempt was made 
to show the inter-relation of mili-
tary uses of equipment with com-
mercial uses. The effect of stand-
ardization and lack of it were indi-
cated as they applied to the mili-
tary and commercial fields. In this 
connection some of the circuit de-
velopments made during the war 
were discussed briefly. 

AVIATION NAVIGATION AND SAFETY SYSTEMS 

VISUAL DIRECTION FINDER 

Aldo Scandurra and Samuel Stiber, 
Evans Signal Laboratory, 

Belmar, N. J. 

Radio set AN/TRD-2 is a Signal 
Corps development designed to 
provide a portable and mobile di-
rection finder giving instantaneous 
indications and automatic sense. 
This direction finder is unique in 

TRANS. ANT. 
Block diagram of direction finder 

V REC'VR ANT. 
PULSE OUTPUT 440 MC 

CATHODE RAY TUBE 

CON V 440 MC 
RECEIVER 0 SC 

CIRCLE AMP. VIDEO AMP. 

MODULATOR 900 K C 
IF. AMPLIFIER 30 MC 

CLIPPER 400KC 
DETECTOR 

OS C 98.356 KC 

that the instantaneous indication 
on the oscilloscope is a single line 
generated from the center of the 
screen with a length proportional 
to the signal strength and the an-
gular position of which indicates 
the direction of arrival of the sig-
nal without sense ambiguity. An 
additional feature is that noise and 
modulation are almost eliminated 
from the visual indication. 

Equipments of 
this type were 
useful during the 
rapid advance of 
the Allied armies 
in Europe. It was 
impossible for the 
field stations to 
supply maps at 
the pace main-
tained by mech-
anized infantry. 
This device pro-
vided a means for 
accurate land 
navigation. 

HTIMING I CRYSTA L  

PULSE TRANSMITTING LINE - 

CRT presentation and tube 

ANODE NO RADIAL DEFLECTING ELECTRODE DEFLECTING CATHODE  GRID NO I a ELECTRODES ASSEMBLY  
/ / 

GRID NO. 2-I I 

ANODE NO. I ANODE Na' 2 COATING 
FLUORESCENT SCREEN 
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AIRCRAFT PLOTTER 
A. C. Omberg and W. L. Webb, 

Bendix Radio Division, 
Baltimore, Md. 

The authors described the devel-
opment of a device for conveying 
information from two automatic 
direction finders and a magnetic 
heading device into a computer 
which changes polar coordination 
into rectangular coordinates. The 
rectangular coordinates give the 
position of an aircraft with respect 
to two ground transmitters, auto-
matically controlling a pen which 
continuously plots the position of 
the aircraft on a chart. 

Functional diagram of plotter 
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NAVIGATION SYSTEM 
P. R. Adams, Federal Telecommunication 

Laboratories, Inc., 
New York, N. Y. 

P. R. Adams gave the results of in-
vestigation over a period of several 
years of what kind of system would 
give 100% reliable communication 
over the entire surface of the earth. 
This involved distances up to about 
1500 miles. Due to the tremendous 
variations in signal strength ob-
servable in any one frequency band 
during the course of a year it was 
finally concluded that only a sys-
tem utilizing a number of frequen-
cies which could be chosen depend-
ing upon conditions would be ca-
pable of producing the required re-
liability. In addition a very narrow 
channel should be used to reduce 
noise interference. 

RADAR BEACONS 
Capt. R. D. Hultgren and L. B. Hallman, Jr., 

Watson Laboratories, 

Red Bank, N. J. 

The general theory underlying 
the operation of radar beacons was 
described. These are devices which 
receive an interrogation signal from 
a distant station and automatically 
send out a coded signal repliyng 
to the interrogation. The various 

components such as receiver, dis-
criminator, modulator, coder and 
transmitter were discussed. Other 
factors of importance such as op-
erating frequencies, required re-
ceiver sensitivity and transmitter 
power, choice of pulse duration, 
cause and effect of delay in the 
beacon were discussed. In addition, 
the authors surveyed the possibil-
ities for use of this device in air-
craft homing, landing, rendezvous, 
identification and airport surveil-
lance. 

Types of data presentation 
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CHARACTERISTICS OF MERCURY TYPE BATTERIES 

One of the few important changes 
in the basic construction of primary 
batteries was devised by Samuel 
Ruben, a consultant for the P. F. 
Mallory Co., Indianapolis, and re-
sulted in a cell that has an ampere-
hour capacity four to six times 
greater than that of the conven-
tional dry cell and an output that is 
nearly constant throughout its serv-
ice life. This characteristic is par-
ticularly valuable to portable radio 
and hearing aid users. 

Its characteristics include several 
other features, among which is that 
it does not need rest periods, its ca-
pacity remaining the same whether 
the cell is used continuously or in-
termittently. This is because the 
cell is free from polarization effects. 
These characteristics vary from the 
usual dry cell since the cell operates 
through the chemical reaction of 
zinc and mercuric oxide instead of 
zinc and carbon. 

The cell has a high capacity-to-
volume ratio, initially three to four 
times greater than batteries of the 
same cubic content as conventional 

dry cells at room temperature. At 
higher temperatures this ratio 
greatly increases. In addition the 
cells have long shelf life. They are 
hermetically sealed and are rela-
tively unaffected by humidity, hot 
dry climates or high altitude. Tem-
peratures up to 130°F have but little 

effect on the substantially flat dis-
chane characteristic. Regulation is 
excellent. No-load voltage is slightly 
greater than 1.3 volts. Range of 
variation is less than .01 volt for 
new cells. 

The battery has a sharper life 
cutoff and an ampere-hour capac-
ity independent of drain. Within 
rated limits each cell will exhaust 
itself and deliver essentially the 
same number of ampere-hours in 
continuous or intermittent service. 

Each cell is enclosed in a steel 
case which, taking no part in elec-
trolytic action of cell, does not cor-
rode and mess up adjacent compo-
nents. For special applications the 
very low internal resistance makes 
possible high flash currents. This 
low and substantially constant re-
sistance at audio frequencies is 
maintained throughout its life. 
Because of more expensive ingre-

dients the price per cell will be 
somewhat higher for Mallory cells 
than for typical zinc-carbon cells, 
but the cost per milliampere hour 
of service will be competitive. 
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CBS SHOWS ITS COLOR 

High frequency transmission with sound on same carrier 

demonstrates their solution of color reception problems 

• In 1944 when CBS publicized, so 
boldly, its belief that higher quality 
color television was not only pos-
sible but immediately practicable, 
there was loud dissension among 
many groups who were at the mo-
ment concerned with the big prob-
lems still to be hurdled using "reg-
ular" frequencies. Whether or not 
CBS was betting on a sure thing, 
based on their then current inves-
tigations is not known, but they 
showed courage by backing their 
convictions, going ahead and order-
ing one transmitter and starting to 
build another in their own labora-
tories, together with receivers of 
various types, cameras and the 
other necessary parts of a complete 
system. A brief description of this 
transmitter is given elsewhere in 
these pages. 

Series of demonstrations 

As a result a series of rather 
spectacular demonstrations show-
ing their progress has recently been 
conducted from which it is evident 
that, at least technically speaking, 
they have reduced the frequently-
mentioned "five years at least" by 
a couple of years or more. Here 
remember the restriction "techni-
cally speaking," because with re-
gard to quality of results and ex-
pansion of facilities, much work 
must still be done before UHF color 
television can be commercially pos-
sible. These will be mentioned later. 

In these demonstrations, it was 
proved that a moderately powerful 
transmitter with completely satis-
factory characteristics can be de-
signed. It was also evident that 
antenna structures, resonant to 
these frequencies, became so small 
physically that multiple arrays or 
other gain-improving expedients 
could be utilized to advantage in 
confining the radiated signal to a 
horizontal blanket and thus pre-
venting the loss of energy into the 
sky (where there are no receivers 
anyway). 

In the case at hand, a horizontal 
slot type transmitting antenna was 
used which was stated to concen-

trate the energy from the 1 kw 
(peak) transmitter into such a 
blanket, with an improvement of 
20-fold at the horizon. Here atten-
tion may be called to the character-
istics of radio signals. There is no 
inherent magic in any frequency 
range of signals over any other 
range within line of sight distances 
once they have left the transmit-
ting antenna. The well known dif-
ferences found in practical experi-
ence depend on conditions at the 
terminal stations. It might be 
stated that the higher the fre-
quency the less the signal strength 
picked up (an inverse relation), if 
a dipole resonant to the frequency 
in each case is utilized at the re-
ceiving position. Or in another way 
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/ 
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Transmitter and receiver band pass curves 

of thinking, all frequencies are re-
ceived equally, assuming antennas 
or antenna arrays are used in each 
case having equivalent effective 
areas or volumes in space. Or 
again, with equal sincerity it is true 
that the higher the frequency the 
greater the signal, if the more com-
plicated array mentioned in the 
second case (necessary to.build up 
the antenna to the same size) is 
designed to increase the pickup 
from a single direction only. 

It was in this last mentioned 
manner that the advantages inher-
ent with the smaller sized halfwave 
dipoles were utilized with CBS tests 
to make the higher frequencies 
even more effective than the lower 
frequencies heretofore used in the 
television service. A special re-
flector was utilized in these tests 
having an opening 6 ft. across and 
18 in. high, providing a reception 
beam width of 18 deg. (on the half 
signal strength basis). 
A wide band dipole (obtained by 

conical shaped members making up 
the dipole) placed at the center of 
this reflector, afforded a demon-
stration of directivity obtainable 
with a physically realizable struc-
ture. The experiments also proved 
that ghost-free pictures could be 
obtained by collecting signals that 
bounded off any one of several tall 
buildings in the area. This was 

(Continued on page 118) 

General appearance of CBS receiver antenna which has a dipole in a 6 ft. by 18 in. reflector 
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Cornet of chemical laboratory carrying on fundamental and applied ma- Latest piece of test apparatus developed an labs k designed 'to test 

Serials research. Several new plasticizers and synthetic insulating mate- surge strength of dielectrics. A standard impulse in kilovolt range 
rials have been developed here. These and other laboratory views on is generated and fed across the sample; oscilloscope detects break-

this page are of Intelin labs. Federal Fel. and Radio Corp. down. New apparatus gives quantitative results and speedy operation 

• 

INSULATION 
Fundamental and applied re-

in I lae derelopment abed test-

Resistivity of samples of jacketing materials is measured on megohm 
bridge. Oven at left and water bath at right enable dry and liquid 

immersion tests to be taken at desired temperatures. Temperature coin• 
ditioning is frequently used in tests to establish standard concretion 

Compounds produced by the Plastics and Chemical groups are sheeted 
in this calender to yield a smooth, uniform sheet within small dimen-
sional tolerances. Physical and electrical properties of prepared 
materials are then determined as shown in illustrations on other page 

11111.11111.1111111111MIR 

"ewc 11411t1 

Hardness or resistance to indentation and penetration is one of im-

portant physical properties of plastic material used in high frequency 

cable. Measurement of hardness is being made with Shore Durom-
eter, used for elastic thermo-plastics. Sample previously conditioned 
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µ 
Impact resistance is measured for plastic materials to be used in Dielectric characteristics of materials are important. Power factor 
telephones and as electrical insulation posts. This characteristic and dielectric constant are measured accurately between frequencies 

indicates the amount of energy required to break a given sample, and of 500 kc and 30 me with apparatus i,hown above Set up to take liquid 

is recorded in foot-pounds nn the Charpy tester shown in picture above diet•ctric measurements, equipment also measures solid constants 

LABORATORY 
search facilities required 

fug of high frequency cables 

Heat deformation test must be undergone by thermoplastic compoonds, 

particularly if they are to be used as jacketing materials. Here the 

thickness of the sample is measured in mils before and after it is 
subjected to a heat treatment; ratio of values determines deformation 

Neer method of measuring dielectric characteristics at UHF is shown. 

Using frequency determination to calculate the dielectric constant, 

this apparatus, which operates at 300 and 900 mc, is capable of higher 

degree of accuracy than heretofore possible. Technic is rapid 

Highly sensitive analytical and semi-micro balances, some accurate 

ta 0.00001 gram, are used ir connection with analysis of compounds 
synthesized in laboratory, as well as in determination of their physical 
arid chemical constants. This is picture of Intelin boalance room 
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Left, the audio spectrometer, which splits sounds into 13 bands, in operation. Right, general view of the anechoic chamber showing manne,. in 

which surfaces have been treated. Equipment under test is mounted on a car 3nd -oiled in on tracks 

ACOUSTIC LABORATORY 
Harvard scientists and engineers design and build " inechoic 

Chamber" in which 99.9% of sound ware energy is absorbed in walls 

• As the electronic engineer is 
often up against the problem of 
radiating sounds in a satisfactory 
and undistorted manner, he will 
welcome the advance in this art 
produced at the Electro Acoustic 
Laboratory at Harvard during the 
war. 
This Laboratory investigated 

problems of sound insulation for 
airplanes and other locations near 
high intensity sound fields and 
achieved some interesting results. 
Under the leadership of Dr. Leo 

R. Beranek, the Laboratory found 
that the efficiency of sound insula-
tors depended on the ratio of 
area to weight and developed a 
new material which is known in the 
trade as Fiberglas AA. This is made 
in the form of 1/2  in. blankets in 
which the glass fibers are bound by 
a plastic and weighs about 1/20th 
lb. per square foot. Two such blan-
kets sewed to opposite sides of an 
asbestos paper sheet proved most 
effective for reducing noise on such 
planes as the Boeing Super Fort-
ress. 

Studies also were carried out to 
determine the effect of altitude 
and pressure variations on the in-
telligibility of speech. To analyze 
this problem an audio spectrometer 
was built which separates the 
sounds of speech into 13 different 
bands from low to high. Results 
indicated voice intensity decreased 

9/10 at 35,000 ft. and the higher 
notes tended to be lost. Therefore, 
amplifiers used under such condi-
tion had to compensate for this. 
In connection with these studies, 

the Laboratory built a remarkable 
room called an "Anechoic Cham-
ber" (meaning "without echo"). 
In this chamber the walls, ceiling 
and floor all are covered with fiber-
glas wedges, base mounted, each 

alternate wedge being at right an-
gles to its neighbor. Many loud 
speakers, sirens, microphones, etc., 
were tested in this chamber and it 
was found that 99.9% of the sound 
wave energy was absorbed in the 
walls at the first reflection. Another 
unusual room which was built 
consisted of walls with semi-cylin-
drical surfaces designed to diffuse 
noise perfectly. 

Method used in installing Fiberglas wedges in the anechoic ( echo-free) chamber, all walls and 

the ceiling and floor being treated in the same manner for effective sound energy absorption 
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TWIN BEARING DF UNIT 

Direction finding carried on simultaneously with message 

interception from enemy aircraft, patrol boats and tanks 

• The Simon Radioguide, a vari-
ant of SCR-503-A, is a crossed-loop, 
twin-channel direction finder using 
off-null loop position to provide 
aural reception and visual direc-
tional indication simultaneously. 

Two eight-inch right-angle loops, 
encased in a common electro-stati-
cally shielded frame, are used. 
Since the directional pattern of a 
vertical loop is a cosine function, 
the two loops respond equally when 
the arriving signal is in the bisect-
ing plane at 450 to either loop. 

A twin-channel superheterodyne 
receiver is energized by the loops, 
the outputs deflect two crossed 

View of the front of the Radioguide control 

Schematic of arrangement of twin channels 

General view of the Simon Radioguide as set up for operation in the field. Sense antenna projects 

through the axis of the shielded crossed loops. Power supply is 12-v storage battery and dynamotor 

pointers of the bearing indicating 
instrument. When the loop is ori-
ented with its bisecting plane in 
the direction of the incoming sig-
nal, the deflection of the crossed 
pointers is "equal". 
The frequency range of the 

equipment is from 0.1 to 1.0 mc, 
and from 1.0 to 3.0 mc. The two 
ranges are covered by individual 
units. 
Since the instrument possesses 

an inherent quadrantal ambiguity, 
a specified procedure is used in its 
resolution. By pressing a balance 
control button, the operator deter-
mines whether the transmiting sta-

tion lies ahead or behind or in a 
beam quadrant. This operation un-
grounds the two loop return leads 
and connects the loops in series. 
The resultant signal voltage is ap-
plied to the control grids of the 
first tubes in each channel. 

If the signal arrives from a beam 
quadrant, the two loop voltages will 
cancel, causing both pointers to 
fall to zero. If the signal arrives 
from fore or aft quadrants, the 
two loop voltages combine in phase, 
and the pointers stay at the same 
level. 
The second step is resolution of 

(Continued on page 124) 
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TUNABLE MICROWAVE 

By J. J. GUARRERA 
Engineering Department 

Bernard Rice's Sons, Inc., New York 

Design of line-tuned circuits for use with lighthouse tubes 

as local oscillators, transmitters or signal generators 

• In the construction of oscillators 
for uhf and microwaves, it has been 
customary to utilize line-tuned cir-
cuits when frequencies became such 
that conventional circuit elements 
could not be used. However, the 
available tubes up to this time 
created quite a problem in adapting 
line-tuned circuits for use as oscil-
lators since lead inductance and 
stray capacitance would frequently 
make the circuits impractical. The 
cavity resonators, that will be dis-
cussed in the following text, use the 
new lighthouse' tube, which elimi-
nates most of the difficulties en-
countered when using coaxial lines 
as resonant circuits. This tube has 
been specially designed for use in 
the microwave and uhf region. Its 
physical construction is such that 
lead inductance is kept at a mini-
mum and coaxial lines can be 
adapted quite readily as circuit ele-
ments. This can be seen in Figs. 1 
and 2, which show schematic views 
of two different types of oscillators 
using this tube. 
These cavities can be used as lo-

cal oscillators, transmitters or sig-
nal generator oscillators in the 
micro-wave region. 
The double coax lighthouse tube 

cavity resonator shown in Fig 1 
uses a tuned coaxial line in both 
the cathode-grid and grid-plate 
circuits. As is indicated in the 

7 -FREQUENCY WOBBLE ASSEMBLY 

MON ITOR 
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FINE TUNING 

GRID CONTACT 

COARSE TUNING 

Fig. 4—Design incorporating a monitor output and "gobbler" to vary he 

drawing, the grid line is common 
to both circuits as the inner con-
ductor of the cathode-grid circuit 
and the outer conductor of the 
grid-plate circuit. 
The mechanical layout is such 

that the construction of an oscil-
lator of this type is quite straight-
forward. The cathode line can be 
of brass tubing approximately 11/2 
In. In diameter with one end spun 
or drawn to the dimensions of the 
tube. This "neck" should then be 
slotted so the tube can slide in and 
out easily. Then a clamp should be 

y slightly 

used to hold it firmly in place when 
in operation. 
For the grid line, brass tubing, 

having the same inside diameter 
as the outside of the flange of the 
tube, can be used and should be 
slotted to permit a spring contact. 
If more clearance is desired in the 
plate-grid circuit, slightly larger 
diameter tubing can be used with a 
short neck spun or drawn as in the 
cathode-line. Similarly, for the 
plate line, rod or tubing can be used 
and should be machined and slotted 
so that it grips the plate cap of 

Figs. 1 and 2—Schematic drawings of two types of oscillators designed for lighthouse tubes 
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CAVITY RESONATORS 

iiege 

LIGHTHOUSE TUBE 

GRID CYLINDER 

COARSE TUNING 

Fig. 3—Showing the Lighthouse tub., and grid cylinder removed from the cavity 

the lighthouse tube firmly. 
The coaxial lines are tuned by 

means of adjustable "shorting 
plugs" which are fabricated so that 
they act as an effective short for 
the microwave energies without in-
terfering with the de circuit. Bake-
lite rings can be used between the 
lines as spacers to locate them cor-
rectly and keep them in place. The 
spacers should, of course, be as-
sembled behind the "shorting 
plugs" so as not to interfere with 
the rf circuit. 

The mode of oscillation of this 
double coax resonator is determined 
by the "shorting plug" position and 
the feedback arrangement. For 
example, if the feedback is such 
that it will maintain oscillations in 
the region of 10 ems, then the cav-
ity will oscillate when the "shorting 
plugs" are located the proper num-
ber of quarter wavelengths back 
from the tube so they, too, will sup-
port the 10 cm oscillations. 
For a cavity that is required to 

oscillate over only a limited range, 
a quarter-wave choke can be used 
as a shorting plug. (Fig. 6) It is 
quite evident that this is rather 
simple to fabricate. The spacing 
between the choke and the wail of 
the tube is determined by the 
amount of de voltage applied to the 

-OUTPUT CLAMP 

plate of the tube. The smaller the 
spacing the more effective the 
"choking" or "shorting" action will 
be. 
For a cavity that is required to 

oscillate over a broad band this 
choke type short would be imprac-
tical since the quarter-wave "chok-
ing" effect would take place only 
over a very limited range. To meet 
this requirement, a capacitance 
type "shorting plug" was designed 
as shown in Fig. 7. This "shorting 
plug" is quite effective and satis-
factory in the microwave region. 
The design shown in Fig. '1 is only 
one of the many ways of accom-
plishing this capacitance type 
"shorting" action. 

This type of resonator can be 
made to cover an extremely wide 
range of frequencies. The shortest 
wavelength obtainable is limited by 
the electrical characteristics of the 
tube itself and for the lighthouse 
tube this lower limit is in the re-
gion of 8 ems. The only limit to 
the longest wavelength obtainable 
is the physical size of the resonator. 
For this circuit to operate over the 
entire range, it is necessary to in-
troduce proper feedback between 
the plate-grid and grid-cathode cir-
cuits. This can be accomplished by 
a number of methods. Some of the 
more common and simpler ones 
are: 

(1) Introducing a loop between 
the cathode-grid and grid-plate 
circuits. This is usually satisfactory 
for short wavelength oscillations 
in the order of 10 or 12 ems when 
the lines are resonating in the 
three-quarter wave mode so that 
the loop can be introduced at a 
point of voltage minimum without 
interfering with the motions of the 
"shorting plug." 

(2) Introducing a capacitance 
probe between the cathode-grid 
and grid-plate circuits. This type 
of feedback generally is used for 
the longer wave-length oscillations 
when the line is operating in the 
one-quarter wave mode, and the 
tube end of the cavity can be con-
sidered a point of voltage maxi-
mum. 

(3) Introducing a combination of 
capacitance probes and loops 
through the wall of the grid line. 
This arrangement generally is used 
when a band of oscillations must be 
covered which does not fall clearly 
in either of the above two cases. 
For example, if an oscillator were 
desired to cover the range from 10 
to 20 ems, a feedback system would 

Fig. 5—Cross sectional views of various loops and probes used for feedback purposes 
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nave to be devised to maintain 
proper oscillating conditions 
througout this range. On the other 
hand if an oscillator were desired 
from 8 to 12 or 15, ems, it is very 
likely that a loop alone would suf-
fice. 
In Fig. 5 are illustrated a series 

of cross-section views of various 
loops and probes used for feedback 
purposes. The operating range of 
any given setup is limited by the 
feedback system, which usually is 
quite frequency sensitive unless 
elaborate and complicated mechan-
ical arrangements are made for 
broad band operation. Frequently 
the band of operation in an oscil-
lator can be made quite broad by 
the use of a combination of the 
loops and probes. 
Since the lines in this double 

coax resonator are terminated with 
"shorting plugs," the oscillations 
are of an odd quarter-wave nature. 
For oscillations on the order of 25 
cms and greater, the fundamental 
quarter-wave mode invariably is 
used in order that the physical 
dimensions of the cavity may be 
kept as small as possible. However, 
when oscillations in the region of 
10 and 15 ems are desired, it be-
comes necessary to operate the 
cavity in the three-quarter wave 
mode and sometimes five quarters 

Fig. 6—Quarter wave choke used in cavity 

as a shorting plug 

since the loading action of the tube 
places the first voltage minimum 
almost within the glass envelope. 
This type of cavity is slightly 

awkward in use since it requires 
tuning the cathode-grid line, the 
plate-grid line and in addition 
maintaining proper feedback con-
ditions throughout the range of 
oscillation. These adjustments can 
be quite critical, and it sometimes is 
necessary to use a variable feed-
back arrangement so that the res-
onator can be tuned and adjusted 
to give satisfactory operation over 
the desired band. This resonator 
can be used for both cw and pulsed 
applications. 
The cw power output that can be 

obtained at 10 cms is approximately 

.1 to .5 w with 5 w of dc power 
supplied to the circuit. In pulsed 
applications where the peak of the 
pulse supplied to the anode is 800 

or greater, the oscillator has an 
efficiency of approximately 10%. As 
this type of cavity is adjusted for 
longer wavelengths, the efficiency 
of operation increases. 
Another type of oscillator, known 

as a re-entrant cavity, is shown in 

Fig. 7—Capacitance type shorting plug 

Fig. 2. This unit also uses coaxial 
lines in both the cathode-grid and 
grid-plate circuit. However, these 
lines are not tuned in the same 
manner that is used in the double 
coax resonator. Instead of termi-
nating the tuned circuits in "short-
ing plugs," the grid line is made 
one-half wave long and mounted 
directly on the flange of the tube. 
The length of the grid line is 

fixed for any given setup, and thus 
becomes the frequency-determining 
factor in the circuit. 
The "shorting plug" in the re-

entrant cavity is mounted on the 
plate line and functions as an rf 
short between the cathode-plate 
circuit and is located an odd num-
ber of quarter wavelengths back 
from the end of the grid cylinder. 
These are the only points at which 
oscillations will take place. 
Motion of the "shorting plug" 

does affect the resonant fre-
quency of the circuit, but its func-
tion is primarily to optimize con-
ditions for oscillation with a given 
grid cylinder rather than to change 

the frequency. The grid cylinder 
on the other hand functions as the 
frequency-determining factor in 
the circuit, and its length, there-
fore, is critical. Small variances 
will change the band of oscillation 
appreciably. 
By comparing Figs. 1 and 2, it 

can be seen that the construction 
of this re-entrant cavity is very 
similar to the construction of the 
double coax cavity, which was de-
scribed previously. The funda-
mental difference between the two 
units is that the grid line in the re-
entrant cavity is mounted directly 
on the tube and is supported and 
held in position in this manner. 
The "shorting plug" in the re-
entrant cavity is mounted firmly 
to the plate line and forms a sliding 
contact to the cathode line. These 
two differences make the re-entrant 
oscillator simpler to construct and 
easier to operate. 
Tuning is accomplished in this 

circuit by a motion of the plate 
rod on and off the cap of the tube, 
as is indicated by the arrow in Fig. 
2. Motion of the plate line away 
from the tube effectively introduces 
a series inductance in the plate 
grid circuit, which causes the fre-
quency to decrease or the wave-
length to become longer. The 
amount of tuning that can be ob-
tained by this method is approxi-
mately 1 cm in the region of 10 ems. 
This resonator, therefore, can be 
tuned over a 10% band with only 
one control which makes it an ex-
tremely practical and simple de-
vice for use where tuning is neces-
sary, provided that the required 
tuning does not exceed the limits 
over which a given grid cylinder 
will perform satisfactorily. This 
unit customarily is used in the 
region from 8 to 12 ems, since 
operation at longer wavelengths 
proves impractical. 

(Continued on page 120) 

Fig. 8—Cross sectional view of Lighthouse tube tunable cavity showing tuning arrangement 

82 
ELECTRONIC INDUSTRIES • March, 1946 



LABORATORY KEYHOLE 
Current Research that Forecasts Future Electronic Derelopneents 

5 KW AT 300 MC—Dissipating more energy per unit 
area than has heretofore been possible, a parallel-
plane water-cooled tube developed by RCA labora-
tories is capable of developing 5 kw of output power 
at 300 mc. Principles of electron optics are used in 
the tube's design. The massive plate is contained 
within a glass envelope, and communicates to the 
exterior by means of a tube which encloses two 
smaller tubes through which water enters and leaves. 
Seals and stems are completely water-cooled. The 
tube is a double tetrode with partial internal neu-
tralization. 

ELECTRONIC BONDING— A bond is needed between the 
steel head of a golf club, weighing between 81/2  and 
10 oz., and the steel shaft. An induction heating 
method to secure this bond has been worked out in 
a testing laboratory of the Commonwealth Edison 
Co., Chicago. The tapered hole in the steel head was 
coated with polyvinyl acetate, the tapered shaft in-
serted in the hole, and the unit heated inductively to 
350° F. in 1 sec. After cooling, the club was submitted 
to a very severe torsion test, and the bond pro-
nounced unbreakable. Method has added advantage 
that no subsequent polishing is needed, as the heat-
ing does not in any way discolor the chromium 
plating. 

MEASURING THIN COATINGS by X-ray absorption is re-
ported by L. S. Birks and H. Friedman of the U. S. 
Naval Research Laboratory. Characteristic X-rays 
were reflected from the base material and the dif-
fracted intensity measured by a Geiger-counter 
system. When the base material was covered with 
a thin coating, the X-rays were reduced in intensity 
according to the exponential absorption law for the 
• coating material. Metal plating thicknesses were 
determined in the range from 10-5 to 10-2 centi-
meters. The method is generally applicable to coat-
ings of any material or combination of materials 
whose X-ray absorption coefficients are known. 

ELECTRONIC GRADER— C. W. Rupprecht, Long Island 
industrial engineer, is developing an electronic 
grader which will sort malleable iron castings ac-
cording to their machinability and tensile strength. 
.In the initial stage, castings travel through three 
successive magnetic fields. Accept and reject relays 
driven by degenerative amplifiers complete the 
grading operation. The process will be high-speed 
according to Rupprecht, and will not slow down the 
foundry production line. He points out that cast-
ings which are too hard may damage tools, while 
those which are too soft may not hold up in use. 
The electronic device will replace a slow piece-by-
piece drop-test now in use. 

HIGH COST OF LAB MODELS is illustrated by recent rev-
elation of figures on hand-built color-television sets. 
For pioneer 10-inch direct-view color televisor cost-
sheet totalled $3,150; for 18-by-24-inch color pro-
jection model, $5,900. However these costs of course 
have no bearing on future customer prices for pro-

duction-line jobs, which will be much lower. (Early 
models of FM sets from same laboratory cost $2,400 
each, though similar sets were later placed on mar-
ket at little more than prices of ordinary radios.) 

NOTE FOR ELECTRONIC GARDENERS— For the past three 
years, using electronic amplifiers, Dr. H. T. Stetson 
has been continuously measuring the flow of sap in 
a tree near his Needham, Mass., laboratory. In 
1946, sap had already started to flow early in Janu-
year. In 1945, the sap started up in February, pre-
decting the early Spring a year ago. But now, in 
1946, sap has already started to flow early in Janu-
ary, probably as a result of the early-January warm 
spell. Nearby maple-sugar farmers also found the 
maple sap flowing in January. Does this mean 
another freak growing year in 1946? 

RADAR MOON MAPPING— Sir Edward Appleton, in 
paper presented before the Physical Society of Lon-
don, proposes to use radar in measuring heights of 
lunar mountains, craters and plateaus. By using 
very short waves, Sir Edward believes that sufficient 
resolution could be obtained to make altitude mea-
surements never before possible since the moon 
always presents the same face toward the earth; 
hence lunar objects are always seen from the same 
head-on angle. 

FLAME PHOTOMETER—A new laboratory instrument has 
been developed for indicating concentrations of 
sodium, potassium and calcium in a sample. Using 
the well known kitchen experiment of throwing salt 
(sodium chloride) into a gas flame to watch the color 
change to a brilliant yellow, in this new flame pho-
tometer a sample of the substance to be analyzed is 
dissolved in water and a mist of the solution atom-
ized into a special gas flame. The light, characteristic 
of the desired element, is gathered from the flame by 
an optical system and glass filters and then directed 
on a photoelectric cell. The amount of light reaching 
the photoelectric tube sets up a proportionate electric 
current in a meter circuit. The final meter reading Is 
therefore an indication of the concentration of sodi-
um, potassium or calcium in solution in the sample. 
The sensitivity of the unit is such that 1 part of 
sodium in 10,000,000 parts of water may be detected. 

PREFABRICATING PROPELLERS— According to report, 
manufacturing processes in the production of large 
steel propellers for marine use has been facilitated 
through the use of induction heating. Passing a coil 
gradually down the blades gives the necessary heat 
pattern for brazing without destroying the physical 
properties of the metal. 

NOTE: Please don't ask us for more details about any of the 
foregoing. We present here all the information we have. As 
soon as we get more about any of these situations, full details 
will be printed in Electronic Industries. Our editors run 
across many interesting tips, leads, and rumors, both well-
founded and baseless. We thought you would be interested in 
hearing about them, even if we can't give all the details or 
vouch for their authenticity. Editors. 
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LORAN INDICATOR 
Propagation considerations that determined freyuences—an 

analysis of design and functioning of carious circuit elements 

By DAVID DAVIDSON 
Radiation Laboratory, M.I.T. 

• In any discussion on Loran in-
dicator circuit operation it is 
worthwhile at first to examine the 
elements of the system and then 
to define the requirements to be 
met by the navigator's instrument. 
Recent articles have appeared,1.2.14 
however, which deal with the Lo-
ran system and its development in 
an entirely adequate fashion, so 
that this paper will review only 
those concepts which influence Lo-
ran indicator design. 
In Loran, a navigator measures 

the time difference of arrival of 
pulses from two widely-separated 
transmitting stations with a nom-
inal reading accuracy of about a 
microsecond. Since the stations are 
rigidly synchronized, the contours 
of constant time difference are a 
family of spherical hyperboles hav-
ing the station locations as foci. 

In order to obtain a fix, a navi-
gator will require at least one other 
time difference reading from a 
second pair of stations. As a single 
station may be common to two 
pairs, it takes at least three Loran 
stations to provide fixing coverage. 
Certain ocean areas are presently 
covered by chains of as many as 
eight Loran pairs all operating on 
the same radio frequency and iden-
tified by the different recurrent 
rate assigned to each pair. 

Station synchronization may be 
pictured with a familiar analogy, 
shown in Fig. 1, that of water 
waves. A wave from the master 
appears first, and at some time 
after this wave has passed the 
slave, the latter originates a wave 
of its own. Consider the relative 
position of the waves at any in-
stant. Since the velocity of each 
is equal, they will forever advance 

1. Pierce, J. A., "An Introduction to 
Loran", Proc. I.R.E. Paper, in Press. 

2. Fink, D. G., "The Loran System. Part I.", 
Electronics, November, 1945. 

3. McKenzie, A. A., "Loran—How It 
Works", QST, December, 1945. 

4. Watson, F. G. Cr Swope, H. H., "Loran", 
Sky and Telescope, December, 1945; and 
"Loran Tables and Charts", Sky and 
Telescope, January, 1946. 

outwards with constant separation, 
the exact amount depending upon 
the position of the observer. 

It is evident that the minimum 
lag of the slave behind the master 
will occur along a line directly be-
hind the slave and in oposite direc-
tion from the master; this is the 
slave base-line extension. The 
maximum time difference observ-
able will occur on the master base-
line extension, with intermediate 
values in the area between the ex-
tensions. The range of values is 
clearly dependent only upon the 
length of the base line. 

The choice of Loran frequencies, 
the 2 mc region, was guided by sev-
eral propagational considerations, 
the most striking one being indi-
cated in Fig 2. Obviously, the 
lower the frequency, the greater the 
ground wave range. But with the 
broadcast band being inviolate, 
pulse technic below this band being 
increasingly difficult as the fre-
quency is lowered, and the increase 
in range with lower frequencies be-

ing somewhat compromised by the 
attendant increase in noise level, 
it seemed best to operate as close 
to the upper end of the broadcast 
as possible, in the region of the dip 
in the noise curve for daytime. 
Here, the daytime absorption 

properties of the E-layer are opti-
mum, resulting in such a reduced 
noise level that a good ground 
wave range is available during day-
light. With present Loran trans-
mitters, about 70 kw pulse power 
is radiated on the average, so that 
a daytime range of 700 miles over 
sea water is quite common. The 
nighttime ground wave range is 
perhaps reduced by 100 miles owing 
to the increased noise level; this is 
also evident from Fig. 2. 
With the advent of sunset, the 

E-layer is reduced to a tenuous, 
thin, reflecting region which re-
fracts incident radio waves of me-
dium frequency with remarkably 
low loss. At 2 mc, single and mul-
tiple reflections occur from the E-
layer, and these are followed by 

Fig. 1—Sequence of transmission for Loran pair showing range of time difference encountered 
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CIRCUIT OPERATION 
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Fig. 2—Variation in noise level with frequency in the temperate zone 

Fig. 3 right—Loran sky-wave delay curve during 1942-43 winter 
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Fig. 4—Block diagram of Model DAS-1 Loran receiver- indicator 
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numerous reflections from the 
night F-layer. 
Experimentally, it was deter-

mined by numerous Radiation 
Laboratory field observations,'. 
that the stability of the singly-
reflected E-layer signal is adequate 
for navigational purposes This is 
formally expressed by stating that 
the transmission delay for a first-
hop, E-layer reflection at night can 
be related to the distance of ob-
server from a transmitter by a 
rather simple curve such as the 
one given in Fig 3. Actually, the 
curve is a band with greater width 
at short range, indicating greater 
probably error of the delay of the 
sky wave behind the ground wave. 
At 400 miles, the delay is roughly 
100 microseconds, while at great 
distances it is about 70 micro-
seconds. 
Second and multiple hops of both 

E and F layers are too unstable for 
use in a navigation system. The 
service provided by nighttime first-
hop E reflections allows the exten-
sion of Loran coverage for a pair of 
stations to more than double the 
daytime range, and the limit to this 
nighttime range is determined by 
the relation between the effective 
"layer height" and the curvature 
of the earth. In fact, the absence 
of first-hop E reflections beyond 
1600 miles has been somewhat fa-
cetiously termed a proof of the 
earth's curvature! 
Thus we see that ionosphere re-

flections result in the reception of 
a train of pulses for each Loran 

Fig. 5—Model DAS-1 Loran receiver- indicator 

signal radiated, and these trains 
extend several thousand micro-
seconds beyond the ground wave. 
The intensity of the latter portion 
of the train is rather weak on the 
average and so causes little diffi-
culty. At any rate, the navigator 
is solely concerned with the first 
500 microseconds of each pulse 

5. Pierce, J. A., Loran Report No. 16, Ra-
diation Laboratory, M. I. T., January 
22, 1942. 

Fig. 6—Crystal oscillator and squaring amplifier circuits 

Fig. 7—Waveforms, first divider circuit 

Fig. 8—First divider stage (± 5) 

train, for in that portion will be 
found the ground wave, the first-
hop E, and the second hop E; sat-
isfactory operation of the system 
at night is dependent upon the 

proper identification of these com-
ponents. The splitting of the 
sky-waves and their slow fading 
leaves little doubt as to which is the 
ground wave. 
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Fig. 9—Remainder of divider chain 

Fig. 10—Eccles-Jordan square wave generator 

With the above review of a few 
of the elements of Loran the re-
quirements for a Loran receiver-
indicator may be formulated as 
follows: 

(1) a slow time base, preferably 
linear, to examine the entire re-
currence cycle (40,000 microsec-

onds.) ; 
(2) a fast or expanded time base 

(say, 200 to 2500 microseconds) to 
enable the identification of pulse 
train components and to permit a 
coincidence measurement of master 
and slave pulses; 

(3) a delay circuit, which, by 
permitting one of the pulses to be 
delayed so that a coincidence 
measurement can be made, will re-
sult in a time difference reading 
equal to the delay; 

(4) an amplitude balance scheme 
so that the two pulses, being neces-
sarily slow rising, may be made 
identical in shape during meas-
urement; 

(5) an effective method for sweep 
calibration in order that the time 
difference can be read with the re-
quired precision and rapidity; 

(6) a method of splitting the 
time base so that the pulse from 
one station may be brought under 
that of its mate for superposition; 

(7) a method of identifying the 
recurrence rates of the station 
pairs in a positive manner; 

(8) ample sensitivity in the re-
ceiver, perhaps to a microvolt; 

(9) the receiver bandwidth 
should be wide enough to allow 
satisfactory discrimination of sky 
and ground wave components and 
yet narrow enough to keep adjacent 
channel interference at a minimum. 
The entire idea of the Loran re-

ceiver-indicator is to permit the 

superposition of two originally un-
equal pulses of a Loran pair 
after they have been made equal 
in amplitude. During this match-
ing process, the navigator intro-
duces a delay into his equipment 
which is equivalent to the time 
difference of arrival of the two sig-
nals. 

Typical receirer 

The block diagram of a typical 
1942 vintage receiver-indicator, the 
DAS-1 which has seen extensive 

service on board Allied ships, is 
given in Fig. 4, while the equipment 
is illustrated in Fig. 5. The circuit 
has been essentially preserved in 
later models of this same series. In 

the discussion of circuit operation 
which follows the individual blocks 
will be discussed, and the overall 
picture can be retained by refer-
ring each circuit back to the block 
diagram. The main elements of the 

DAS-1 are the crystal oscillator, the 
divider chain, the square-wave gen-
erator, the marker circuits, the re-
ceiver, and the amplitude balance 

circuit. 
Since the 100 kc crystal oscillator 

is the local frequency standard, it 
must be sufficiently stable and ad-
justable for the received signals to 
remain stationary and have mini-
mum drift across the screen, once 
the appropriate recurrence rate is 
selected. It is, as shown in Fig. 6, 
a conventional crystal-grid tuned-
plate oscillator with some external 
plate-to-grid feedback for stable 
and vigorous oscillation and with 
capacity padding across the crystal 
in order to secure right and left 
drift. The squaring amplifier which 
also appears in Fig. 6 distorts the 
oscillator output sufficiently so that 

after differentiation, positive- and 
negative-going pips are derived to 
trigger the first of a series of divid-
ers. The related waveforms are 
sketched in Fig. 7, and these should 
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ue studied again after examining 
the divider operation. 
Each divider, the first one is 

shown in Fig. 8, consists of a 
double-diode integrating circuit 
("counter") and a triode blocking 
oscillator. The pips from the squar-
ing amplifier are fed through a 
"bucket" capacitor and by the ac-
tion of the diode the negative por-
tion of the pips is removed so that 
only the positive pips pass on to 
fill the "cistern", or storage, capaci-
tor in the grid circuit of the block-
ing oscillator. 
The cathode voltage of the triode 

is adjusted by means of a poten-
tiometer to a value which deter-
mines the number of bucketsful the 
cistern will receive before the con-
duction point of the triode is 
reached. Viewed at the grid of the 
blocking oscillator (see again Fig. 
7) is a familiar stairs pattern dis-
playing the discrete charges re-
ceived by the storage capacitor; 
and the number of steps in the 
flight gives the division ratio for 
this stage. The inspection of this 
pattern on the cathode ray tube 
of the indicator allows the operator 
to check the division ratio of this 
stage, and this technic is used with 
the succeeding stages as well. 

Deciding stages 

The sharpness of the blocking 
oscillator output pips is dependent 
almost entirely on the design of 
the blocking oscillator transformer. 
Difficulties in the production of 
adequate divider chains for some 
Loran indicator models have re-
sulted when these transformers 
were of inferior design. 

The first dividing stage has a 
division ratio of 5:1. The succeed-
ing stages whose circuits comprise 
Fig. 9 are all similar to the first 
stage except for the variation in 
division ratio. The second stage 
divides by 10; the third, by 5; and 
the fourth, by 8. (If a basic rate of 
33% per second is to be received, 
the fourth divider will divide by 6.) 
Since the oscillator operates at 100 
kc., the output of the fourth divider 
will recur 50 times per second. 
The fourth divider output drives 

the slow sweep generating circuit 
which is of the gas tube variety. 
(In other Loran sets a "hard" tube 
is used.) A paraphase amplifier 
resolves the sawtooth sweep volt-
age into two similar sawtooth volt-
ages out of phase with each other. 
These are applied to the horizontal 
plates of the cathode ray tube to 
achieve a uniform sweep. 

Fig. 11—"A" delay multivibrator 
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Waveforms and locking of "A" delay multivibrator 

The split time base is achieved 
by the square-wave generator of 
Fig. 10, variously called "Eccles-
Jordan," "scale-of-two," and "flip-
flop" circuito This symmetrical cir-
cuit follows the last divider stage 
and furnishes a square wave oc-
curring 25 times per second; thus, 
the total period of the square wave 
is exactly 40,000 microseconds. This 
square wave forms the reference 
for the A and B delay circuits, 

6. Reich, H. .1., Theory of Electron Tubes, 
P. 206, McGraw-Hill, New York, 1939. 

serves to initiate a controllable 
vertical trace shift on the oscillo-
scope, and drives the amplitude 
balancing circuit. 
The A and B delay circuits are 

responsible for the accurate place-
ment of signals on the slow sweep 
and for initiating the fast sweeps. 
The A delay circuit is simply a de-
lay multivibrator driven by the dif-
ferentiated output of the rising 
portion of the Eccles-Jordan square 
wave. It provides a trigger for the 
generation of a pedestal which will 
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Fig. 12—"B" coarse delay circuit and waveforms 
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Fig. 13—Feedback circuit 

occur some time after the start of 
the square wave and hence after 
the beginning of the slow sweep. 
In making a Loran reading, the 
master signal is always set astride 
the A pedestal. The A delay is 
maintained at a fixed value by 
being locked a few thousand micro-
seconds after the start of the 
sweep. (Fig. 11) 

The B delay circuit shoulders the 
burden of measuring the time dif-
ference in microseconds. Since the 
time difference to be measured will 
vary from the minimum to the 
maximum observable for a given 
pair of stations, a range of about 
10,000 microseconds is absolutely 
essential. For example, if a 600-
mile base line were used and the 
usual coding delay of 1,000 micro-
seconds used at the slave, a read-
ing of approximately 8,200 micro-
seconds would be obtained on the 
master baseline extension, and this 
must be read to within one micro-
second. This imposes rather strict 
conditions upon the B delay cir-
cuit. 

In practice, stability is achieved 
by running the B delay as two de-
lay multivibrators in cascade (Fig. 

12), the first being adjustable in 
intervals of 500 microseconds out 
to 10,000, and the second being con-
tinuously adjustable over a range 
of 600 microseconds about the posi-
tion established by the first. This 
results in two knobs being pre-
sented to the navigator—a coarse 

and a fine delay. 

Delay multiribrator 

The continuously adjustable de-
lay multivibrator must be extreme-
ly stable and absolutely free from 
jitter; hence, plate decoupling is 
essential. The total action of the 
B delay circuit results in a pedestal 
which is variably delayed beyond 
the start of the second half of the 
Eccles-Jordan square wave, i.e., the 
beginning of the lower trace. 

The selection of appropriate sta-
tion pair is ingeniously accom-
plished by "feedback" in the di-
vider chain, as indicated in Fig. 13. 
Loran recurrence rates bear the 
ratio 400:399:398 . . . 393 in the 

25 per second family. 

Thus, if the divider chain out-
put occurs 50 times per second, the 
pips will be spaced 20,000 micro-
seconds apart. To obtain the other 
recurrence rates, integral fifties of 
microseconds must be eliminated 
in the divider chain. The output 
of the fourth divider is fed back 
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through a diode, and the positive 

pip which results is delivered to 

the second counter storage capaci-

tor — where it is combined with 

the pips entering from the first di-

vider. For each count of the 

fourth divider, the second divider 

has counted 40 times. 

This may be best pictured by 

Imagining 40 flights of stairs ( 10 

steps per flight) occurring between 

each fourth divider output pip. In 
one of these flights, the one dis-
played immediately after the instant 
of the fourth counter output, the 
fedback process removes one step. 

This flight thus has only nine in-
stead of ten steps. Since each step 
is worth 50 microseconds, the en-
tire interval is shortened by that 
amount. As more voltage is fed 
back (depending on the value of 

feedback capacitor) more steps are 
removed in this flight, until a max-
imum of 7 steps have been re-
moved; there are therefore 39 nor-
mal flights, and one shortened 
flight. If the basic recurrence rate 
(no feedback) be designated "0," 
the remaining rates are specified 
by the number of steps removed, 
so that 7 "station" rates are pos-
sible for each basic rate. 

Ped estal generator 

The outputs of the A and B de-
lay circuits are suitably clipped and 
mixed to give two trains of nega-
tive pulses of adjustable spacing. 
These pass on to the pedestal gen-
erator circuit of Fig. 14, a cross-
coupled asymmetrical multivibrator 
of the delay type, which delivers a 
flat-topped pulse whose length is 
adjusted by the "fast sweep" 
switch. The timing relations of 
the divider chain, square wave gen-
erator, delay circuits and pedestal 
are exhibited in Fig. 15. 

The fast sweep circuit generates 
a single, fast, linear, sawtooth wave 
each time the pedestal generator 
is triggered by the A and B delay 
circuits. The pentode of Fig. 14, 

with its usual characteristic of 

passing constant current, is placed 

in the cathode circuit of a triode. 

The grid of the triode is connected 

to the plate of one section of the 

pedestal generator. When a trig-

ger from the A or B delay circuit 

reaches the pedestal generator, the 

plate potential of the first section 

falls, thus cutting off the triode in 

the fast sweep circuit. 

Since the pentode plate is con-

nected to the cathode of the triode, 

its current will drop, but only as 
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Fig. 15—Timing relations in delay circuits 

permitted by the capacitors in its 

plate-cathode circuit while they 

leak off through the pentode. Thus 

the voltage on the pentode plate 

decays linearly with time and is ap-

plied to the grid of the paraphase 

amplifier. The voltage decay will 
cease abruptly when the pedestal 

generator returns to its quiescent 

condition, for then the triode con-

ducts and the pentode capacitors 

are recharged. It is obvious that, 
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if the fast sweep is to be linear, 
the size of the capacitors in the 
pentode circuit must be adjusted 
to give linear decay over the period 
during which the pedestal genera-
tor is active. 
When the slow sweep is in use, 

the pedestal generator output is 
mixed with the receiver output, 
since pedestals and signals both 
appear as vertical deflections. The 
positive pedestal from the genera-
tor is applied to the grid of a 6SN7 
pedestal-signal mixer triode, also 
shown in Fig. 14. The output of 
this cathode follower is switched 
to one oscilloscope vertical plate. 
Since the receiver output appears 
across part of the cathode load, 
the size of the pedestals will change 
as the receiver output is connected 
or disconnected. When the fast 
sweep is used, the cathode follower 
output is connected solely to the 
grid of the oscilloscope through a 
capacitor. During the part of the 
sweep cycle other than the fast 
sweeps, this serves to blank out the 
traces. 
The gain-shift circuit of Fig. 16 

gives independent receiver gain 
control during the A and B traces, 
so that the operator may match 
two signals of differing intensities 
by equalizing their amplitudes. The 
main receiver gain adjusts the am-
plitude of the weaker signal to a 
desirable size, while the amplitude 
balance is used to reduce the size 
of the stronger to that of the 
weaker one. One portion, the am-
plitude balance bridge, is in the 
indicator unit, while the 6SN7 
cathode follower which alters the 
gain of the if stage is in the re-
ceiver chassis. 
The amplitude balance bridge 

contains two cathode followers, 
driven in push-pull by the plates 
of the Eccles-Jordan circuit. The 

Fig. 16—Receiver gain-shift circuit 

Fig. 17—Slow sweep generator 

Fig. 19-10- microsecond marker circuit 
Fig. 18—Paraphase amplifier 
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Fig. 20—Marker mixer and trace shift mixer 

cathodes are bridged by the ampli-
tude balance control. During the 
A trace, one cathode is held at 
about 230 volts positive while the 
other is kept at about 80 volts 
positive by the square wave gen-
erator. This condition is reversed 
during the B trace period. At some 
point near the middle, the ampli-
tude - balance potentiometer arm 
will settle at 150V above ground. 
If the potentiometer setting is al-
tered, a square wave of variable 
height will appear, where the 
height is linearly dependent on the 
potentiometer rotation from the 
balance point. The phase of this 
square wave will reverse when the 
balance point is crossed. 
The output of the variable arm 

is capacitatively fed to the joined 
grids of the cathode follower in the 
receiver, which consists of two tri-
odes in parallel. The common cath-
ode resistor is also the cathode re-
sistor for the receiver's last if stage. 
The cathodes of the follower are 
driven up and down by the applied 
square wave, thus increasing and 
decreasing the gain of the last if. 

Actually, the gain of the last if 
cannot be increased much above 
that obtainable with the arm of 
the amplitude balance control at 
the balance point, for the cathode-
follower cathode potential cannot 
be driven below that determined by 
the current flow through the last 
if tube and the cathode resistor. 
During the other half of the cycle, 
however, the receiver gain can be 
decreased by approximately 40:1. 
The slow-sweep generator, con-

sisting of the sawtooth oscillator 
and amplifier of Fig. 17, provides 
the linear sweeping voltage for the 
cathode ray tube which enables 
synchronization of the received 
pulses. The sawtooth oscillator is 
a gas triode which is normally 
biased to cut-off. A positive pulse 
derived from the last divider stage 

+ 

500 uSeC PIPS FROM PLATE OF SECOND DIVIDER 
10 uuF 

8+ 

00 I< 

10K 

25 KuF  PULSES ) I TO 'A" DELAY MULTIvieRATOR TO'B*COARSE 
DELAY 25 ouF MULTIVIBRATOR 

Fig. 21-500 - micro-

second locking am-

plifier 

and occurring every 20,000 micro-
seconds fires the grid. The plate 
cathode capacitor is discharged 
very rapidly through the tube until 
the tube is non-conducting, since 
by this time the initial pulse has 
been removed. The capacitor then 
charges slowly and essentially 
linearly through the resistor con-
nected between it and B+. As the 
linear poition of the charging cycle 
is about completed another trip-
ping pulse from the divider stage 
causes the cycle to be repeated. The 
charging portion of the cycle oc-
cupies about 19,930 microseconds. 
The discharge takes place in about 
70 microseconds and this is the 
duration of the "flyback" time of 
the slow sweep. 
A small fraction of the plate 

voltage swing of the gas triode is 

Fig. 22—Power 

coupled to a pentode amplifier 
whose very linear output is deliv-
ered to the paraphase amplifier, 
shown in Fig. 18. Upon delivery to 
the paraphase amplifier, the saw-
tooth waves from the fast- or slow-
sweep generator are transformed 
into push-pull sawtooth waves 
which are applied symmetrically to 
the horizontal plates of the cath-
ode ray tube. The paraphase am-
plifier is a phase-splitting device 
and allows the input wave form to 
be amplified by a factor of two by 
the time it reaches the oscilloscope 
without altering the average hori-
zontal centering voltage. 
While the slow sweep sawtooth 

wave which is impressed upon the 
paraphase amplifier is positive, the 
fast sweep wave consists of a short 
duration negative sawtooth with a 
long interval of steady voltage. 
Consequently the grids of the para-
phase amplifier are kept at B+ 
when the fast sweep is being used 
so that there will be ample oppor-

supply; indicator unit 
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+360 VOLTS UNREGULATED 

Fig. 23—Electronic voltage regulator; Loran indicator unit 
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RICER -0SC ; F 

tunity for the grid to respond to 
the range of the fast sweep drive. 
Markers are derived from the di-

vider chain at almost every stage 
in order that the time base, both 
fast and slow, may be calibrated. 
Once a match has been made with 
the pulses of a Loran pair it be-
comes necessary to remove the sig-
nals and read the marker displace-
ment upon the screen to a precision 
of approximately 1 microsecond. 
Usually, all Loran time differences 
are four-digit numbers, and the 
units used in tallying are 10's, 50's, 
500's, and 2500's. The last digit, 
therefore, is obtained by interpolat-
ing a 10 microsecond segment upon 
the cathode ray screen. 
Ten-microsecond markers are de-

rived from the crystal oscillator. 
Since the oscillator output is a sine 
wave of moderate amplitude, it is 
amplified (the circuit is given in 
Fig. 19) , and then, by means of a 
clipper, the sine wave peaks are 
converted to sharp symmetrical 
pulses about 2 microseconds long. 
By means of the phase shifting 
network which couples the crystal 
oscillator output to the 10 micro-
second marker circuit, every fifth 
10 microsecond marker is made to 
coincide with one of the 50 micro-
second markers from the marker 
mixer circuit. 

Marker Mixer: The marker mixer 
combines the output of the first 
and second divider stages. The size 
of the coupling capacitors of Fig. 
20 which draw off the marker 
pulses from the divider are adjust-
ed so that the 500 microsecond 
pulses ( from the second divider) 
are several times larger than the 
50 microsecond pulses. Both sets 
of pulses are applied to the grid 
of a self-biased cathode follower 
which acts as a clipper. A larger 

(Continued on page 126) 
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TUBES ON THE JOB 

Control for Electric Heat 

The accurate control of tempera-
ture in a 75 KVA re-circulating 
type electric furnace used for an-
nealing steel stampings, has in the 
past proven a troublesome problem 
at the Commercial Metal Treating 
Co., Bridgeport, Conn. This fur-
nace is not only used for annealing 
at different temperatures but in 
many cases a single temperature 
must be maintained for successive 
batches of work which differ greatly 
in weight. These two factors plus 

Fig. 1— Electronic relay in controller unit 

1 

1000 1200 1400 1600 

DEGREES FAHRENHEIT 

Fig. 2.— Chart A. Heat control by ATC unit 

the desirability for economical use 
of power prescribe requirements 
that make the effective operation 
of a heat control unit extremely 
difficult. 
A new electronic balancer input 

controller made by Automatic Tem-
perature Control Co., Inc., 34 E. Lo-
gan St., Philadelphia 44, Pa., has 
been fitted into this picture and is 
giving satisfactory results. This 
unit operates on the most advanced 
principle for control of furnace 
temperature — proportioning plus 
floating. Fully automatic operation 

is accomplished at a rate dependent 
on the degree of temperature vari-
ation from a control point setting 
on a pyrometer. 
There are no saturable core re-

actors or control resistors in this 
system, the current being fed to 
the furnace either full "ON" or 
"OFF". Basically, this ATC con-
troller is built around a Wheatstone 
bridge circuit and an electronic re-
lay unit (Fig. 1). When an unbal-
ance is set up by the slightest 
change of temperature in the fur-
nace it is detected by the sensitive 
electronic circuit and the time pe-
riods for which power is applied to 
the heating elements are accurately 
corrected. 

For all periods that the furnace 
temperature is more than five per 
cent plus and minus from the con-
trol setting, the power is "ON" or 
"OFF" continuously until the fur-
nace comes within this narrow 

600 800 1000 1200 
DEGREES FAHRENHEIT 

1400 

Chart B. Control by ordinary throttling unit 

throttling range. At that time the 
heating circuit is alternately closed 
and opened at proper proportionate 
intervals so that the power deliv-
ered will bring the furnace to the 
correct heat setting without over-
shoot and from then on will com-
pensate for the heat absorption of 
any particular furnace load. As the 
heat requirements vary because of 
the difference in load weights, so 
these proportionate on-off periods 
are increased or decreased by an 
automatic load compensator to take 
care of these larger or smaller fur-

nace charges. There are two other 
features in this electronic heat con-
trol which are engineered for econ-
omy of power in maintaining proper 
furnace temperature and for con-
venience in showing the saturation 
temperature in the furnace; the 
maximum input switch effectively 
avoids temperature overshoot and 
the visual indicator light that shows 
the percentage of power input to 
the furnace and is illuminated dur-
ing the power "ON" cycle only. 
The increased accuracy of this 

1--

600 800 1000 1200 1400 

DEGREES FAHRENHEIT 

Chart C. Furnace heat recording for two loads 

new unit is shown by the record-
ings. Chart A of Fig. 2 gives the 
electronic balancer input control-
ler's results in a typical run at the 
Commercial Metal Treating Co., 
with control point set at 1380°F. 
There is no overshoot and the tem-
perature is exact. Chart B records a 
run of identical work through the 
same furnace when equipped with 
an ordinary throttling type input 
controller, previously installed here, 
with control set at 1300°F; a 40° 
overshoot occurs and the furnace 
heat rises and falls in wave like 
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drifts. It hits the set value of 1300° 
at only four short intervals. Chart 
C is the furnace temperature as 
controlled by the electronic bal-
ancer -during the annealing opera-
ticens for the two loadings shown in 

I ig. 3-75 KVA electric furnace in left center 

Fig. 3, one of these weighed 913 lb. 
and the second, the load which is 
on the lifting yoke, weighed only 
420 lb. For both operations the 
control setting was 1195°. 

Induction Soldering Unit 

A portable -bench type induction 
soldering -unit developed jointly by 
Marion Electfical Instrument Co. 
and Polytechnic Research and De-
velopment Co., New York, was de-
signed for fabricating Marion glass-
to-metal hermetically sealed instru-
ments and has now been placed on 
the market. The unit consists of a 
self-excited rf oscillator operating 
at approx. 450 kc and uses a low 
impedance link for transfer of rf 
energy to the work coil thus avoid-
ing the use of tuning devices. The 
link is provided with a grounded 
center tap so that the operator is 
not exposed to voltages which 
would produce shock or burns. Op-
eration is from the 60 cycle, 115 
volts ac power line. The unit con-
sumes 775 watts at full power out-
put and approx. l00 watts at 
stand-by. 
Two switches are provided on the 

front panel. One switch controls 
the filament voltages and the other 
the high voltage to the oscillator 
tubes. A foot treadle type switch 
instead of the toggle switch for 
controlling operation may be used. 
Some suggested applications are: 
Metal-to-metal soldered assemblies, 
small soldered seams, metal to met-
allized-glass assemblies, metal to 
metallized ceramic assemblies and 
small radio and radar components. 
Higher efficiencies result, when the 
material to be heated has high re-

Above—The induction soldering unit is used here for hermetic sealing of electrical meter. 
By applying local heat to the face of the meter, a perfect glass-to- metal seal is achieved 

Below—View of portable bench type induction soldering unit with associated equipment 

MILK CAN STERILIZER 

sistivity. By use of induction heat-
ing the speed of soldering opera-
tions in increased, cleaner work and 
greater uniformity with few re-
jects is achieved, since precise con-
trol of the temperature cycle is pos-
sible. Oxidation and scaling, the 
damaging of the surface finish or 
the exposure of adjacent parts to 
damaging temperatures is avoided. 
Local heat may be applied to parts 
which are inaccessible to the sol-
dering iron. 

Meat Preservation 

The use of Disinfectaire ultra-
violet germicidal lamps in meat 
storage refrigerators has helped re-
duce spoilage by retarding mold 
growth and contamination. Higher 
temperatures and humidities are 
permissible and this reduces weight 
loss by moisture evaporation. This 
germicidal equipment is made by 
Art Metal Co., Cleveland 3, Ohio. 

A new U shaper Sterilamp that can be placed 

in a washed milk can just before filling, will 
kill 96% of bacteria count with only a sixty-

second exposure. These Westinghouse Steri-
lamps are suspended on springs inside a pro-

tective cage and have a long service life even 

under constantly severe working conditions 
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SURVEY of WIDE READING 

Electronic news in the world's press. Bellew of engineer-

ing. scientific and industrial journals, here and abroad 

Sensitire ( alranometer 

Amplifier 

By D. C. Gall and H. Tinsley ( Journal of Scien-
tific Instruments, London, November, 1945). 

The sensitivity of a galvanometer 
increases as the restoring force of 
the suspension strip decreases. 
However, the oscillation period of 

to top coil is made to depend on 
the current through the bottom 
coil by a mirror attached to the 
bottom coil which deflects a light 
beam onto a photocell in the grid 
lead of thyratron. Negative feed-
back is introduced to stabilize the 
circuit and to provide a high ef-
fective input resistance. A voltage 

Top coil 

Input 

Bottom coil 

Compensation 
control 

Photocell 

Lamp 

Thyratron 
Output 

Jmoothingr 
circuit  

  ..SL .440440, 

AC 

Two different galvanometers are combined with thyratron in galvonometer amplifier 

the instrument will simultaneously 
increase, making it tedious to use, 
and magnetic impurities in the coil 
will take control and the zero be-
come unstable. To increase the 
sensitivity of a galvanometer with-
out incurring these disadvantages 
a double galvanometer amplifier 
system illustrated in the figure has 
been devised. 
A sensitive galvanometer coil 

with a fairly short natural period 
is suspended from another but 
stronger galvanometer coil above it, 
so that the zero of the bottom coil 
is controlled by the position of the 
top coil. Thus, when a small cur-
rent is passed through the bottom 
coil, causing it to deflect, another 
current is passed through the top 
coil which, by turning the suspen-
sion strip, removes the restoring 
force acting on the bottom coil, so 
that the latter can deflect to a 
greater extent. The current through 

proportional to the current in the 
top coil or output circuit is applied 
to the input circuit of the bottom 
coil. The effect of this is to con-
trol the deflection of the bottom 
coil so that it takes up a final posi-
tion where the negative feedback 
voltage equals the input voltage. 
The deflection of the top coil is 

used as the indication of the very 
small applied input voltage to the 
bottom coil. The circuit may be 
rearranged to operate as a current 
amplifier instead of as a voltage 
amplifier. 

Self-Inductance of 
Toroidal Coil 

H. B. Dwight ( Electrical Engineering, Novem-
ber, 1945). 

The self-inductance of a toroidal 
coil of rectangular cross-section 
and without iron Is computed. The 
many-layer winding is assumed to 
fill the air-space densely. Conse-

Cross-section of toroidal coil explaining sym-
bols in the expression for self-inductance 

quently, the thickness of the wire 
layers on the inner side of the coil 
facing the central axis ( ti) is 
greater than the thickness of the 
wire layers on the outer face of the 
coil (td. The final expression for 
the self inductance is 

.3 
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+ea (r,' logn r,311-t-
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where 

N = number of turns in the coil, 
lops denotes natural logarithm, 

n=density of turns per square cm , 
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Id 

The first term in the equation for 
the self-inductance represents the 
self-inductance of a one-layer coil, 
the second, third and fourth lines 
represent the contribution by the 
inner trapezoid of thickness ti, the 
fifth line that of the two trapezoids 
at the ends of the coil of varying 
thickness (between td and t3), and 
the last two lines that of the outer 
trapezoid of thickness td. Dimen-
sions are as indicated on drawing; 
rd and rd can be computed from the 
equation for n which is available 
for a given size wire. 

High Dispersion Electron 

Diffraction 

G. L. Simard, C. .1.• Burton, and R. B. Barnes 
(Journal of Applied Physics, December, 1945) 

Electron diffraction has often 
been limited in its usefulness by its 
inherently low dispersion for high 
values of lattice spacings. The por-
tion of the diffraction pattern cor-
responding to these long spacings 
occurs at small angles with the 
undiffracted beam. The rapid de-
crease in dispersion with increase 
in the distance between diffracting 
planes sets the usable upper limit of 
lattice spacings with present dif-
fraction systems at about 5 Ang-
strom. Although sufficient for the 
study of most inorganic materials, 
such a 5-Angstrom limit is entirely 
inadequate for the majority of or-
ganic crystals where planar spac-
ings of 10 to 30 Angstrom frequent-
ly occur. Not only is the measure-
ment of longer spacings inaccurate, 
but often the resolution of closely 

lying reflections is difficult because 
of the finite line width and broad-
ening of the recorded reflections by 

scattering within the photographic 
emulsion. 
A method for attaining high dis-

persion in electron diffraction is 
presented. This method involves 
magnification of the diffraction 
pattern before the electrons strike 
the photographic plate. The de-
gree of dispersion may thus be 
varied continuously; it is limited 
essentially only by the resolution of 
the original pattern. Suitable lens 
systems are described, particularly 
with a view to use a diffraction 
adapter for electron microscopes. 

Ineptitude-Modulated 

Pu lm» System 

F. F. Roberts and J. S. Simmonds ( Wireless 
Engineer, London, November and December, 
1945 

Following a survey of various 
multichannel communication sys-
tems which make use of modulated 
pulse chains and considering their 
characteristics in some details, an 
experimental apparatus using am-
plitude - modulated pulses is de-
scribed which provides seven good 
quality speech channels within a 
band of 110 kc. In all the systems 
considered, the whole of a relatively 
large frequency band is made avail-
able for consecutive small time in-
tervals to each of the individual 
channels in cyclic order. 

Transmitter 

The sinusoidal, 8 kc output of a 
conventional resistance - capacit - 
ance type oscillator is amplified in 
a buffer stage. Eight pulse chains 
spaced at equal time intervals, i.e., 

45 degrees from each other, are re-
quired for the seven channels trans-
mitting intelligence and the syn-
chronizing signal channel. Eight 
phase-shifted sinusoidal waves are 
derived from the oscillator output 
by phase shifting networks. 
The buffer amplifier output is 

separated into two parts, one of 
which is shifted in phase by 45 deg. 
in phase splitting network A; the 
two parts are made the inputs to 
tubes 1 and 2 respectively. The use 
of tubes rather than transformers 
was indicated by the improved 
phase stability and lower circuit 
impedances possible while main-
taining the desired high voltage 
level. The four outputs at the ca-
thodes and plates of tubes 1 and 2 
are further passed through four 
identical phase splitting networks 
B, C, D, E, delivering eight sinusoi-
dal waves of at least 30 volt peak 
amplitude displaced by 45 deg. with 
respect to one another to terminals 
1 to 7 and S. In the drawing, two 
terminals are erroneously marked 
5, the one on the extreme right 
should be 7. 
These eight sinusoidal voltages 

control the generation of the eight 
equally spaced pulse chains in the 
pulse generator section; only one 
unit and the synchronizing unit are 
represented in the drawing. Pulse 
generation relies upon the approxi-
mately exponential plate current vs. 
grid voltage cut-off characteristic 
of the pentodes used. The first grids 
are negatively biased so that they 
are at a negative potential even at 
the peak of the superposed signals 
at terminal 1 from the phasing cir-
cuits; the bias is stabilized by the 
diode in the grid lead. 

(Continued on page 134) 

Circuit diagram of experimental, amplitude-modulated pulse system. The seven communication channels are transmitted consecutively 
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available, the "B" having additional 
filtering, thereby giving a slightly lower 
ripple content than the "A." This unit 
is capable of supplying power for one 
102 Series Line Amplifier and three Ill 
Pre-Amplifiers (six pre-amplifiers). 

name ettnyevœ. it win only appear on good 

apparatus. 

97 

301101MORMor Amplifiers, of which four 
. different types ore available. The "A" 

is ordinarily used to drive a monitor sys-
tem from o 600 ohm or bridging source. 
Its distortion is low for this type of serv-
ice. It is quiet and has ample power with 
excellent frequency characteristics. 

The Langevin Company 
INCORPORATED 

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING 

NEW YORK SAN FRANCISCO LOS ANGELES 

37 W. 65 St., 23 1050 Howard St., 3 1000 N. Seward St., 38 



NEWS OF THE INDUSTRY 

Chicago Parts Show 
Scheduled For May 13-16 

Manufacturers are readying ex-
hibits for the Radio Parts and Elec-
tronic Equipment Show scheduled 
for the Hotel Stevens, Chicago, for 
the four days, May 13-16. The ex-
-  

could be marshalled by the lower 
frequency proponents could be made 
to carry enough weight to influence 
FCC. The decision to make no 
change was released without com-
ment or engineering reason, which, 
FCC says, will be forthcoming 

somewhat later. 

H all icra f ters' 
FM Converter 

Simultaneously with the Federal 
Communication Commission's final 
settlement of the controversy over 
FM broadcasting channels, the Hal-
licrafters Co., Chicago, has placed 
in volume production a new low-
priced converter which can be used 
to adapt prewar FM sets to the new 
band of 88 to 108 megacycles. Using 
a single tube and small enough to 
fit inside practically any FM set 
cabinet, the converter is priced to 
sell at $15.00 retail. 

U. S. Television Mores 
U. S. Television Mfg. Corp. will 

move from 106 Seventh Ave., New 
York 11, N. Y., to 3 West 61st St., 

New York February 15. The com-
pany will commence radio produc-
tion in February, and the manufac-
turing of television sets will begin 
in the spring. A new division of the 
company is producing television and 
FM test equipment including spe-
cial parts for television sets. These 
parts and test equipment are now 
being delivered to other television 
manufacturers. 

Phillips Adds Relays 

Phillips Control Corp., 612 No. 
Michigan Ave., Chicago, Ill., has en-
tered the relay production field. 
The company has acquired design, 
manufacturing and sales rights for 
relays formerly made by G-M Lab-
oratories of the same city. John E. 
Mossman, co-founder and former 
vice-president of C. P. Clare & Co., 
has purchased a controlling interest 
in the Phillips Control Corp. The 
company will manufacture all types 
of relays under the trade name of 
"Phil-trol". 

Plrilco Dereloping 
luto Radiophones 

Among other companies that are 
investigating and engineering por-
table mobile radio equipment for 
the use of automobile owners, Phil-
co Corp., Philadelphia, has let it be 
known that this company is devel-
oping such equipment. Larry E. 
Gubb told about the equipment 
briefly but no details have been 
revealed. 

other officers being: Vice-chairman 
Prof. W. R. Abbott; Secy.-treas. 
Roger S. Conrad. 

Federal Producing 
F171 Transmitting Units 

Federal Telephone and Radio 
Corp., domestic manufacturing af-

Invention Exposition 

World's Invention Exposition is 
scheduled to open in the Chicago 
Arena and run from April 11 to 22. 
It is planned for the exhibit to in-
clude all manner of recent inven-
tions including electronic equip-
ment and parts. Dr. Lee De Forest 
is honorary chairman of the affair 
which is being put on by World's 
Invention Exposition, 155 No. Clark 
St., Chicago. E. K. Green is direc-
tor of the exhibits. 

liendix Marine Moves 

Bendix Marine has moved to Nor-
wood, Mass. The company produces 
among other marine equipment su-
personic depth sounders. 

Adds Small Motors 

Fractional horsepower motors in 
standard types of split phase and 
capacitor start units are to be made 
by Automatic Control Engineers, 
Inc., Bedford, Ind. Manufacture of 
voltage regulators, synchronizers, 
frequency control equipment and 
special control apparatus will be 
continued. 

RUA Record Roster 

Membership in Radio Manufac-
turers Association reached an all-
time record high of 307 with the 
election of 35 new members in Jan-
uary. This compares with a low of 
104 during the '30-40 period. Among 
other business transacted at the 
meeting of the RMA Board in Jan-
uary, plans were made for that 
body to be enlarged through addi-
tional representation for sets, parts 
and possibly other divisions. A new 
Amateur Section has been organ-
ized with W. J. Halligan as its 
chairman. 

FCC Sticks by Guns 
On FM Allocations 

For the record, there won't be 
any change in FM allocations. As 
most everyone now knows, FCC 
stuck by its guns. After almost in-
terminable hearings, the latest 

Propose Consolidating 

All Engineering Bodies 

A new method of organizing the 

engineering profession was pro-
posed at a conference on institute 
activities at the Winter Convention 
of American Institute of Electrical 
Engineers held in New York late in 
January. Four plans which would 
consolidate all engineering organi-
zations were considered. One would 
bring together all electrical engi-
neering societies into a new Ameri-
can Association of Electrical Engi-
neers; another would have the ex-
isting engineering societies con-
tinue to function in technical mat-
ters and include an Engineering 
Professional Society to carry on 
non-technical or general activities 
of interest to engineers. A third 
proposed the federation of all ex-
isting engineering societies to form 
a Federated Engineering Society 
which would provide a single con-
trol for consideration and action on 
all technical and professional mat-
ters; the fourth plan would set up 
a new American Society of Engi-
' neers into which would be incorpo-
rated many , of the existing soci-
eties. Membership would include 
all engineers. It was felt by the 
committee on planning and coordi-
nation that the adoption of one or 
another of these plans would per-
mit the creation of a strong united 
engineering profession. 

Grants for 278 FM Stations 

As of the middle of January, 
Federal Communications Commis-
sion had granted 278 conditional 
licenses for FM broadcasting. Un-
der such procedure companies are 
permitted to proceed with prelimi-
nary plans for obtaining equipment 
necessary in the establishment of 
the proposed stations. 

Chart showing the manner in which it has been proposed that all cngineering groups be organized 
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NO WAVE-FORM DISTORTION 

THIS NOT THIS If 
WITH 

SECO AUTOMATIC 
VOLTAGE REGULATORS 

IN designing electrical apparatus, the 
engineer not only specifies a definite operating 

voltage but also assumes that the wave- form 
of the specified voltage will be a sine wave. 

If these two factors are not considered, the 
efficiency and utility of the equipment is drastically reduced if not completely eliminated. Although 

the SECO automatic voltage regulator can not manufacture a sine wave, it will maintain a constant 

output voltage without wave-form distortion regardless of variations in input voltage or output 

load current. 

Such desired performance is obtained by combining an electronic detector circuit with a motor-

driven variable auto- transformer. There is no dependency on saturation of core material for 
regulating action. In direct contrast, the variable auto- transformer together with its auxiliary 

transformer are designed to operate far below the saturation point assuring the zero wave- form 
characteristic. 

This feature, plus many other decided advantages, has prompted the exclusive use of SECO regu-

lators for countless applications. An investigation may prove it ideal for your particular requirement. 

Send for Bulletins IF 

SUPERIOR ELECTRIC COMPANY 
763 LAUREL STREET, • BRISTOL, CONNECTICUT 

STOCKED BY LEADING DISTRPBUTORS IN THE UNITED STATES AND CANADA 
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RCA COLOR TV STATUS 
Princeton Laboratories demonstration rereals progress in both 

color and black and white — Tube and transmitter production 

Late in January, a third public 
demonstration of color television, 
by RCA had for its purpose the 
showing to prospective television 
transmitter equipment customers 
and consulting engineers not only 
RCA's research in color television, 
but also improvements in black-
and-white television and other re-
cent products of research in the 
radio field. 

About 150 guests gathered at the 
RCA laboratories in Princeton, N. J., 
some coming from as far as Texas 
and the mid-west to witness the 
demonstrations. E. J. Engstrom, di-
rector, made the opening talk dur-
ing which the group was shown 
black-and-white television pictures 
transmitted from the NBC New 
York station 44 miles away. This 
transmission was on WNBT's regu-
lar assigned channel No. 1, 50-56 
mc. The program included a movie 
short of vaudeville performers, a 
solo by a photogenic soprano, a 
ventriloquist who in some ways was 
better than Bergen and an inter-
pretive dance. 
The following television receivers 

were compared in the order men-
tioned: 

Receiver Corti pirt riso op 

(a) The pre-war model TRK con-
sole, selling for $600, direct viewing, 
12 in. picture tube showed the pic-
ture quality fair, color dirty white, 
brilliancy normal by pre-war stand-
ards. This was compared with RCA's 
new kinescope improved by a very 
thin backing of aluminum film ap-
plied to the fluorescent material. 
This does three things: it reflects 
outward and therefore reinforces 
the light from the tube; it prevents 
the heavy ions from producing an 
undesirable brown spot in the cen-
ter of the screen; and it permits 
the application of a considerably 
higher plate voltage which also 
produces a brighter picture. All of 
these taken together have con-
siderably improved the reproduced 
picture in contrast and in an in-
crease in brilliancy which allows 
full room illumination without de-
stroying the picture's usefulness. 

(b) Two table models were shown, 

one having a 7 in. tube and one a 
10 in. tube. Only the latter was in 
operating condition. It produced an 
excellent picture, in fact our re-
porter preferred it to all the other 
receivers shown for certain portions 
of the program. For other portions 
the projected picture to be de-
scribed was preferred. These 
cheaper receivers did not have 
aluminized screens, but in spite of 
this fact gave a sufficiently brilliant 
picture, rated approximately twice 
as good both in whiteness and light 
intensity as the pre-war standard. 

Projection console 

(c) Experimental projection con-
sole, a 5 in, picture tube with plate 
voltage about 28,000 using Schmidt 
optics produced on a screen illumi-
nated from the rear a picture meas-
uring 16 in. x 21 in. This is the set 
that RCA has been demonstrating 
for the last year. The picture 
brightness is equal to the pre-war 
direct viewing tube. The detail was 
satisfactory, but the resolution of 

the picture did not seem equal to 
that obtained from a direct view-
ing receiver. In other words, images 
were a trifle fuzzier than they were 
on the directly viewed tube. In com-
parison with this receiver was 
shown RCA's latest experimental 
projection model. This gave the 
same size picture, but due to in-
creased plate voltage and the 
aluminum film on the projection 
tube the light intensity was, say, 
40% greater. The color of the pic-
ture due to early tube production 
was marred by yellow streaks. In-
cidentally, this receiver was the 
only one that gave difficulty during 
the demonstration. It went out of 
synchronization slightly twice dur-
ing the show. (The 7 in. table model 
entirely failed to operate at the 
very start of the demonstration). 
However, the visitor's impression 
was that great care had been taken 
in the arrangement, the schedul-
ing, and the explanations through-
out this entire visit to the RCA 
Labs. 

(Continued on page 1361 

RCA PRODUCTION SCHEDULE FOR EQUIPMENT 

TUBES. The Image Orthicon will 
be in production in the second quar-
ter of 1946. The Orthicon which is 
still the best for studio work is 
available at present. Model 1850A 
is an improvement over 1850 which 
has been used in the past in that it 
gives better sensitivity. 

An improved iconoscope for ama-
teur use will be available in the 
second quarter of 1946. 

Model A51, 5-kw transmitter tube, 
available third quarter of 1946. 

RECEIVING TUBES. For direct 
viewing there will be the 7 in. tube 
model 7GP4, 3000 IT plate, a low 
priced tube. 
Model 7DP4 will have an ion trap 

and be of superior quality. 

The 10 in. model 10BP4, 8000 v 
plate, with ion trap will be used 
in consoles of good quality. 

A 5 in. view finder tube model 5 
FP4A is planned and a 7 in. port-
able monitor tube 7CP4. 

All of these will be available in 
the second quarter of 1946. 

OTHER TUBES. A 15 in. direct 
view monitor tube and a 5 in. model 
5TP4 projection tube, 30,000 y plate 
for use with Schmidt optics will be 
announced in 60 days. It will be 
treated with the aluminum film, 
but the direct view tubes will not 
have this because of cost and be-
cause the brightness is acceptable 
as is. 
TRANSMITTING EQUIPMENT. 

RCA plans to produce portable Im-
age Orthicon cameras for remote 
pickup. These together with their 
portable control equipment will be 
produced first to give customers a 
chance to experiment both indoors 
and outdoors with television while 
transmitters are being built. This 
equipment will be ready in the 
early summer of 1946. Next, motion 
picture scanners will be produced. 
Television transmitting equipment 
will follow and this should be ready 
for delivery in the early fall. Orders 
will be filled in the order of their 
receipt. Prices will be available in 
a few weeks. 
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D omin ant 
With WARD PRODUCTS CORPORATION, the word quality is more than 
just a symbol. It represents the highest standard of excellence and 
leadership achieved through many years' experience in the exclusive 
manufacture of precision-built antennas. WARD antennas are built by 
master craftsmen using the most modern equipment under ideal con-
ditions. Top quality through and through, they render highest efficiency 
for all automobile and home radio applications. That's why WARD is 
"first choice" the world over. 

Only WARD Gives You All 
These Important Features 

* Easy One Man Installation 
* Patented Fluid Type Anti-Rattle Construction 
* Positive Silver-to-Silver Contacts 
* Extra Heavy Triple Chrome Rust-proof Plating 
* Top Section, Stainless Steel 
* Heavy Admiralty Brass Tubing 
* Hi-Q Detachable Low Loss Lead-ins With Polyethylene Insulation 

and Vinylite Covering 
* Complete with all Fittings and Conversion Kit for Torpedo Bodies 

* Smooth Action Telescoping Sections 
* 100% Shielded 

World's Finest for Car and Home Combining Precision and 
Streamlined Beauty 

THE WARD PRODUCTS CORPORATION 
1523 East 45th Street 

CLEVELAND 3, OHIO 

EXPORT DEPT. C.O.Brandes,Mgr.,4900 Euclid Ave., Cleveland 3, Ohio 

IN CANADA- Atlas Radio Corp., 560 King St., W., Toronto, Ont., Canada 
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NEW PATENTS ISSUED 

Selective Amplifier 

A frequency-selective amplifier or 
oscillator of the feedback type is 
described and claimed which per-
mits frequency control by adjust-
ment of one potentiometer in the 
feedback circuit. An approximately 
logarithmic frequency dependence 
on the potentiometer setting is 
achieved. Frequency selectivity is 
effected by the negative feedback 
path which feeds back no voltage 
at the desired frequency and pro-
vides degeneration at other fre-
quencies. 

According to the present inven-
tion the ac output voltage of the 
amplifier or oscillator is fed to two 
networks C11, R13, C13, R15, and C1., 
R14, C12, R16, respectively. It will be 
seen that the output voltage ampli-
tudes of these two networks vary 
with frequency in opposite direc-
tions while always being 180° out 
of phase; any other suitable net-
work supplying such voltages may 
replace this particular arrange-
ment. The feedback voltage is taken 
between the negative terminal and 

the potentiometer Pg. For a certain 
frequency the output will be zero 
at the center setting of the poten-
tiometer but have a certain value 
for other frequencies. If the poten-
tiometer is shifted, cancellation of 
voltages will occur for a different 
frequency, all other frequencies be-
ing subjected to degeneration. This 
provides selective feedback depend-
ing only on the potentiometer set-
ting. The two cathode- follower 
tubes serve as impedance matching 
devices. Several variations of the 
basic principle are considered. 

B. M. Hadfield, Automatic Electric 
Laboratories Inc., (F) June 5, 1942, 
(I) October 16, 1945, No. 2,386,892. 

Diversity System 

The unmodulated carrier from A 
has a strength considerably greater 
than the other carrier from B; a 
2:1 ratio is satisfactory in many 
cases. Then the output of C will 
constitute a phase modulated wave 
having a carrier of frequency f. 
and two principal side bands spaced 
from this carrier f. by the fre-
quency difference f.—f. A fre-
quency difference of 10,000 to 20,-
000 cycles is sufficient to reduce 
greatly the probability of both 
waves fading out simultaneously 
to a degree at which distortion re-
sults. It is proposed to use these 
two side bands as the two waves 
of a diversity system. 
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To explain the phase-modulating 
effect, consider the vector diagram 
at the lower left of the figure. The 
weaker current B is added vectori-
ally to the stronger current A at 
angles varying uniformly with re-
spect to time at a rate of 360 deg. 
per cycle of •beat between them. 
The resultant vector A plus B 
therefore varies in amplitude and 
phase with respect to the stronger 
initial current A; amplitude and 
phase modulation will be present 
in the output. Phase variations 
through an angle O will occur. Upon 
passage through an amplitude lim-
iter, a phase modulated current 
will be passed onto the subsequent 
amplifiers and frequency multi-
pliers. 
In the receiver, the two sidebands 

are separated by frequency selec-
tive channels, amplified, demod-
ulated and applied to a diversity 
system. 

C. W. Hansell, RCA, (F) June 26, 
1942, (I) October 30, 1945, No. 
2,388,053. 

Relay Control Circuit 

It is intended to reverse the di-
rection of the current in the relay 
coil 14 in response to a keying 
signal which is applied to the ter-
minals A,A; the input signal may 
convey a telegraph message. 
The negative voltage generated 

at the center tap of the input 
transformer 1 upon reception of a 
signal is applied to the grid of the 
triode, preventing it from carrying 
current. Further this negative 
voltage causes a current to flow 
through resistor 7 and the winding 
of relay 14 to the ground. At no-
signal condition, there will be no 
current through resistor 7; the grid 
will be at ground potential and the 
tube will become conductive. The 
current now flowing through the 
relay 14, which is included in the 
tube circuit, is of opposite polarity 
to the current previously flowing, 

causing a reversal of the armature 
position. Resistor 7 may be as-
signed a value to make the two 
currents alternately traversing the 
relay winding of equal intensity. 
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640 PAGES OF RELAY ENGINEERING 
INFORMATION...qea«, epee 90eteet rein «lie? 

Price $3." 
STRUTHERS-DUNN, INC., 1321 ARCH STREET 

PHILADELPHIA 7, PA. 

STRUTHERS-DUNN 
5,327 RELAY TYPES 

ATL ANT A • BALTIMORE • BOSTON • BUFFALO • CH'ICAGO • CINCINNATI •'CLEVELAND • DALL AS 

DENVER • DETROIT • HRTFOI-kD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • MONTREAL 

NEW YORK • PITTSBURGH • ST. LOUIS SAN FRANCISCO • SEATTLE • SYRACUSE • TORONTO 
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In an alternative arrangement, 
the rectifier tube and the input 
transformer are omitted, the cen-
ter of the battery is grounded and 
a telegraph key is provided in a 
lead connecting the negative side 
of the battery with the grid of the 
tube. 
W. E. Simpson, RCA, (F) Sep-

tember 28, 1942, ( I) October 23, 
1945, No. 2,387,536. 

Limiter Circuit 

In connection with panoramic 
radio receivers it is desired to pro-
vide a detector arrangement where 
one of several outputs, the video 
output, is limited, while another 
output, the audio output, is not 
limited. For this purpose, the 
cathode of the cathode-follower 

detector tube V1 is connected to a 
limiter diode V2 through a resistor 
R2 which has a high resistance 
compared with the diode imped-
ance. 
G. J. Scoles, Metropolitan-Vick-

ers Electrical Co. Limited, (F) Sep-
tember 21, 1943, (I) August 21, 
1945, No. 2,383,420. 

Phase Shifter 

The elongated cathode of the 
tube illustrated is surrounded by 
arcuate control grids and, further 
out, by suppressor grids, and finally 
by the anode which is at a positive 
potential with respect to the ca-
thode. A continuously and uniform-
ly rotating magnetic field with the 
lines of force normal to the axis 
of the cathode is generated be-
tween four poles of a magnet, the 
coils of which are appropriately fed 
by the currents from a two-phase 
alternator. The rotating magnetic 
field in combination with the radial 
electrostatic field between cathode 
and anode forces the electrons to 
move in a sheet extending in a 
radial direction between the ca-
thode and the anode. This electron 
sheet will rotate so as always to 
follow the direction of the instan-
taneous maximum of the rotating 
magnetic field. Suppressor grids are 
mounted to suppress the electron 
sheet which would otherwise be 

projected in the opposite direction 
as seen from the cathode. This op-
eration of the suppressor grids will 
obtain if the two diametrically op-
posite suppressor grids are con-
nected in opposite polarity to the 
first phase of the alternator and 
the remaining two suppressor grids 
to the second phase; an electric 
field rotating synchronously with 
the magnetic field will be set up in 
the space between the suppressor 
grids. 

CONTROL 
GRIDS 

CATHODE 

ANODE 

SUPPRESSOR 

GRIDS 

An exploded view of the control 
grids is also shown; in the tube 
they are arranged in a cylinder 
concentric with the cathode. A 
phase splitting circuit supplies four 
equal 90 deg. out-of-phase voltages 
which are applied to the four sec-
tions of the control grid, respec-
tively. In operation, if the sheet-
shaped electron beam is so posi-
tioned that it passes only one of the 
control grid (position I on the 
drawing) the phase of the plate 
current will be identical with that 
of the voltage on this grid section. 
However, if part of the beam passes 
through one grid section and an-
other part through another grid 
section (position II), the phase of 
the resulting anode current will be 

POSITION 2 POSITION I 

determined by the proportion of 
the beam that traverses the respec-
tive grid sections. By this expedi-
ent it is possible to shift the phase 
of the resulting current. 

It can be proved that if the con-
trol grids have sine shaped con-
tours as shown in the second view, 
the resulting current will be of the 
form: i=io cos 271- (fit x), where 
x = f2t, f 1 being the frequency of 
the control grid voltage and fo the 
frequency of the alternator voltage. 
It will be seen that for this shape 
of control grids, a phase shift pro-
portional to time and equivalent to 
a linear frequency shift is achieved. 
K. G. Jansky, Bell Telephone La-

boratories, (F) November 15, 1943, 
(I) December 11, 1945, No. 2,390,884. 

Synchronizing Rotating 
Ream Tube 

The patent describes and claims 
a system to synchronize the rota-
tion of a receiving multi-anode ro-
tating beam tube with the trans-
mitting rotating beam tube. In this 
multi-anode tube the several an-
odes are arranged on a cylindrical 
surface surrounding a cylindrical 
cathode and a radial rotating elec-
tron beam impinges upon these 
anodes in succession. Grids are 
provided which cut off the electron 
beam so that a modulated output 
may be achieved. Details of the 
tube can be found in an article by 
A. M. Skellett in the Bell System 
Technical Journal, April, 1944, 
summarized in the July, 1944, is-
sue of ELECTRONIC INDUSTRIES on 
page 222. 
The invention is concerned with 

an apparatus to synchronize the 
rotating magnetic field of the re-
ceiving tube with that of the 
transmitting tube. It is the pur-
pose of the rotating magnetic field 
to control the rotation of the elec-
tron beam and, therefore, it is de-
sirable that these fields be syn-
chronized to ascertain that if the 
beam impinges upon a certain an-
ode of the transmitting tube, it im-
pinges upon a corresponding anode 
in the receiving tube. To obtain 
this feature, the output of two an-
odes are made to control the ro-
tating magnetic field, initial ad-
justment being made by having 
the electron beam directed towards 
a preselected anode if no signal is 
received. 

A. M. Skellett, Bell Telephone 
Laboratories, (F) July 17, 1942, (I) 
October 16, 1945, No. 2,38'7,045. 

Makes Cord Sets 

Haf t & Sons, Inc., has been or-
ganized with headquarters at 79 
Third Street, Brooklyn, N. Y., for 
the manufacture of cord sets and 
electrical wiring devices. Lester Haft 
was formerly, and for the past 30 
years, treasurer and general man-
ager of the C. D. Wood Electric Co. 
He is joined by his two sons, Alex-
ander and Marshall. 
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MARION 
"HERMETIC S" 
ARE HERE 
TO STAY 

decamee • • 

..„ they're dustProof and moisture-proof — for-

eign matter which oxidizer: pivots and attacks bearings 
and thus shortens the life cl an instrument cannot enter. 

—.sustained perfornsance over a longer period of 

tIme is assured and rejects of complete equipraent due 

to instrument failure are minimized, it not eliminated. 

...the magnetic and electrostatic shielding 
obviates the need for special calibration for different 

types of panels or separate shielding of instruments 

in order to prevent RF leakage through the case. 

...interchangeable colored flanges, in both 

round and square shapes, are available at no extra 

charge; finer in performance, Marion "hermetice are 

also smarter in appearance. 

...they are 100% guaranteed tor six months — 
after that, regardless of condition and provided the 
seal has not been broken, we will replace any 21/2- 
or 3'/2" instrument from 200 microampere:, upward 

for $1.50; any 21/2- and 31/2- type with sensitivity 

greater than 200 microamperes for $2.50 

Marion Glass- to-Metal Truly Hermetically Sealed 
21/2" and 31/2 Electrical Indicating instruments 

N CAN ACA, T ri E 

Note: Marion "hermetics" cost no more than most 
standard unsealed instruments—and they are positively 

interchangeable. Write for the new Marion Catalog. 

M !ORION EIECIRIM O. 
MANCHESEER, NEW HAMPSHIRE 

EXPORT U S A CABLE DIVISION • 458 BROADWAY • HEW YORK II. N. Y.. . • S MORHANEX 

ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS. °NTA RIO 
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WHAT'S NEW 
Devices, products and materials the manufacturers offer 

Soldering Iron 

A new dual-heat electric soldering iron 
is manufactured by the Dual-Heat Iron Co., 
4370 Sunset Blvd., Los Angeles 27, Calif. 
The iron provides two heats and is suitable 
for aluminum soldering, tinsmithing and 
production soldering. The high temperature 
reserve heat is available by pressing a but-
ton in the handle. The heating element is 
molded into a ceramic insulator.—Electronic 
Industrie, 

Infra-Red Equipment 

Heat required for various industrial ap-
plications such as drying, baking, dehydra-
tion and evaporation is supplied by portable 
electric infra- red equipment being made by 
the Carbomatic Corp., Dept. P 146, 117 
West 63rd Stret, New York 23. The new 
R-12 model accomodates 12 lamps, either 
125 watt or 250 watt size, and is equipped 
with three toggle switches, permitting opera-
tion of 1, 2 or 3 rows of four lamps each. 
—Electronic Industries 

Center-Tap Resistor 

A new type CAM center-tap resistor has 
been developed by the Regan Engineering 
Corp. and is marketed by Techtmann In-
dustries, Inc., 828 Broadway, Milwaukee 2, 
Wis. The resistor consists of a core of solid 
steatite, uopn which is wound a helical 
resistance wire element. If a unit overloads 
or burns out, the coil can be replaced by 
removing two nuts without disturbing con-
nections or supporting assembly.—Electronic 
Ind ust. ies 

Street Lighting Control 
A new automatic unit for turning street 

lights, exterior lighting of public buildings 
and outdoor advertising signs has been de-
signed by Ripley Co., Torrington, Conn. This 
electronic "Sun Switch" consists of a photo-
electric cell, standard amplifier tubes and a 
relay. Under normal conditions light is pro-
vided from 25 minutes after sunset to 25 
minutes before sunrise. The unit is inexpen-
sive enough that individual installations on 
each light pole can be made—Electronic 
Industries 

C ttttt 1/811 ictitions Receiver 

Hammarlund Mfg. Co., 460 W. 34th St... 
New York, has developed the Series 400 
Super-Pro communication receivers. Two 
models are available, the SP-400-X with a 
tuning range of .54 to 30 me in 5 bands, 
and the SP-400-SX, tuning from 1.25 to 40 
mc in 5 bands. Continuous bandspread is 
available for three hf bands. Six-position 
crystal filter, AVC over four stages and low 
impedance antenna input for balanced trans-
mission are provided.—Electronic Industries 

Switch 

A 50 ohm switch designed by Bird Elec-
tronic Corp., 1800 E 38th St., Cleveland 14. 

Ohio, is made for selector use in coaxial 
circuits below 4000me. To provide for 

switching of antennas, receivers, low power 
transmitters and other intra-equipment 

functions these units maintain good im-
pedance characteristics and low standing 

wave ratios are realized.—Electronic In-
dustries 

Precision Fork 

A vacuum-tube precision fork for stand-
ardization at low frequencies is being pro-
duced by the General Radio Co., Cambridge 
39, Mass. The type 816 tuning fork has a 
frequency stability of 0.001% and a maxi-
mum output of 2 watts is supplied with 
either sinusoidal or peaked waveform. The 
fork is housed in a temperature-controlled 
chamber and drives a synchronous clock. 
It is available in two models, type 8I6-A 
with a 50-cycle fork and type 8I6-B with 
a fork frequency of 60-cycles.—Electronic 
Industries 

icONOSCOPE DEFLECTION y4, 
umingt SIAM TitiVisio/I'L 

Y:It 
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Iconoscope *Yoke 
Iconoscope yokes built to exacting speci-

fications are being manufactured by the 
United States Television Mfg. Corp., 106 
Seventh Avenue, New York. The yoke has 
a vertical inductance of 2 millihenrys and 
a horizontal inductance of 100 mierohenrys, 
both measured at 1000 cycles. The cross-
talk ratio in voltage is 1000 to 1, measured 
from horizontal to vertical coils. An im-
proved horizontal output transformer also 
is available for the yoke.—Electronic In-
dustries 

Colored Flanges 

The Marion Electrical Instrument Co.. 
Manchester, N. IL, has a new line of round 
or square interchangeable colored flanges 
for 21/2  in. and 31/2  in, hermetically sealed 
electrical indicating instruments. The flanges 
are available in 12 different iridescent colors. 
—Electronic Industries 
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The NEW La o•e UHF 
CON1PLETE Communications Equipment 

FIXED- FREQUENCY 

TRANSMITTERS 

RECEIVERS 

ANTENNAS 

AM or FM 

Recommended 

for— 

FIRE and 

POLICE WORK 

FORESTRY 

TELEVISION 

RELAYS 

INDUSTRIAL 

APPLICATIONS 

Interior view of 
Fixed-Frequency Receiver 

• Engineered 
to Fit Any Requirement! 
LAVOIE NEW COMPLETE COMMUNICATIONS SYSTEMS for any application 

operating on any frequency between 100 and 3000 megacycles, provide all 

necessary equipment for consistent, efficient, economical performance. Engi-

neered surveys of terrain assure adequate power for attenuation, correct antenna 

type and other factors necessary to good transmission and reception. LAVOIE 
Systems are custom-built for single or multiple fixed frequencies, as desired. 

QUICK FACTS: Crystal coatrolled oscillator circuits embody new, high-efficiency harmonic gener-

ators. Receiver characteristics include a sensitivity of 3 microvolts at antenna terminals with a 

signal-to-noise ratio of 3 to I. and 30% modulation far AM. Audio output power — 5 watts. 

• If you will state your general requirements, details 

and approximate costs will be furnished promptly 

avoie aiottabtiel_ 
RADIO ENGINEERS AND MANUFACTURERS 

MORGANVILLE, N. I. 

Specialists in the Development and Manufacture of UHF Equipment 
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Copper Sulphide Rectifier 

Benwood-Linze Co., St. Louis, Mo., has 
developed a copper sulphide rectifier unit 
which will carry 50a without forced air 
cooling. This unit was designed for 6-volt 
storage battery taper charging.—Electronic 
Imlustries 

SOU 11(1 Pro je«1011` 

Infinite baffle housings for S and 12 in. 
cone speakers are being made by University 
Laboratories, 225 Varick St., New York 14, 
N. Y. They will provide complete 360 de-
gree sound diffusion without undue concen-
tration under the speaker unit. The 12 in. 
model will handle frequencies down to 50 
c.p.s.- -Eleertonie Industries 

Self Timing Interrupter 

A unit with either a fixed predetermined 
rate or an external adjustable rate of in-
terruption is being built by Electronic Con-
trols, Inc., 44 Summer Ave., Newark 4, N. J., 
for service in warning and blinking signals, 
industrial controls and process timing. Tim-
ing range is from 1 to 12 pulses a second. 
Control contacts are either sPsT or DPST. 
- -Electronic Industries 

Record Changer 

Chipping and the enlarging of the center 
hole in records is minimized in the Velvet 
Action record changer being made by Farns-
worth Television and Radio Corp., Fort 
Wayne, luid., by the use of three record 
shelves in place of the usual one or two. 
The unit uses a rim driven turntable. Any 
standai'd pickup cartridges can be fitted in 
the pickup arm.—Electronic Industries 

Wheatstone Bridge 

A portable Wheatstone bridge unit for 
Murray, Varley, Hilborn, and Fisher loop 
testing and straight resistance measure-
ments is being made by Winslow Co., 9 
Liberty St., Newark 5, N. J. Resistances in 
excess of 100.000 ohms are measured with 
an external battery Galvanometer is a 
replacable unit.---Electronic Industries 

Pressure Pick-Up 

A pressure and deflection pick-up, which 
translates minute deflections or pressure 
variations into linear changes in its de out-
put voltage, has been designed by the 
Stevens-Arnold Co., 22 Elkins Street, South 
Boston, Mass. The pick-up may be con-
nected directly to standard indicating in-
struments and accurate readings are ob-
tained in the range of 0.0005 in. to 0.1 in. 
movement . of the plunger up to 100 cps.— 
Electronic Industries 

Multimeter 

A new combination volt-ohm-milliammeter 

is now in production by Triplett Electrical 

Instrument Co., Bluffton, Ohio. Using 40 

microampere as full range meter deflection, 

the unit has exceptional sensitivity; de 
voltage ranges use resistance values of 

25.000 ohms per v. Long 51/2 in. scale pro-
vides easy meter readings.—Electronic In-

dustries 

Contacts 

A new series of silver tungsten and silver 
tungsten carbide contacts is being made by 
Gibson Electric Co., 8362 Frankstown Ave., 
Pittsburgh 21, Pa. These new contacts have 
high current carrying capacity, greater 
non-welding characteristics and longer life. 
In an air circuit breaker a contact with 
less than 1/6 sq. in. contact area will re-
peatedly break 15,000a at 600v without ex-
cessive wear, sticking or welding.—Elec-
Ironic Industries 

Coil Tube Mounting 

A new Speed Nut fastener which will se-
curely mount coil tubing to the radio chassis 
and also provide an accurate vibration- proof 
adjustment for the iron tunnig core, is being 
made by Tinnerman Products, Inc., 2111 
Fulton Road. Cleveland 13. Ohio. These 
fasteners are available for 9/32 and % in. 
O.D. tubings.---Electronic Industries 

Aircraft Receiver 

Bendix Radio, Baltimore 4, Md., is mak-
ing a personal aircraft receiver that weighs 
under 5 lbs. Two tuning bands are pro-
vided. Reception on the 200-400 kc band 
allows pickup of airport control towers, civil 
airway stations and range stations. Regular 
broadcast programs can be used on the 
other band for navigation or entertain-
ment With a loop the receiver will allow 
aural null homing guidance.—Electronic In-
dustries 

tiignallitty Elmer 

'1'he Series S signalling timer has been 
redesigned to give both visual and audible 
alarm at the completion of a time interval. 
Elapsed is shown on the dial. Models of the 
timer can be had for 115 to 230 volts ac, 
25, 50, or 60 cycles. It is made by the In-
dustrial Timer Corp., 117 Edison Place, 
Newark 5, N. J.- —Electronic Industries 
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Wave Makers 

"A leaping trout awakens the still 
pool to life in waves that move in 
silent rhythm." 

In the same way, when you speak 
over the telephone, vibrating elec-
tric currents speed silently away 
with the imprint of your voice over 
the wire and radio highways of the 
Bell System. 

Tomorrow, the vibrations will be 
the living pictures of television. All 
are examples of wave motion. 

How to produce, transmit and 
receive electrical wave motion is 
the basic problem of the communi-
cation art. 

Bell Telephone Laboratories, 
which exist primarily to invent and 

develop better communications for 
the Bell System, devote the teamed 
efforts of physicists and mathema-
ticians to the production and con-
trol of electric waves in all forms. 

Out of these fundamental studies 
have come the discoveries which 
keep the Bell System at the fore-
front of the communication art. 

BELL TELEPHONE LABORATORIES 

EXPLDRING AND INVENTING, DEV!SING AND PERFECTING, FOR THE CONTINUED IMPROVEMENT ,OF TELEPHONE SERVICE 
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Cathode-Ray Tube 

Allen B. Du Mont Labs., Inc., of Passaic, 
N. J., has developed a cathode-ray tube pro-
viding an image of high luminosity for tele-
vision receivers. The type 7EP4 is a 7 in. 
tube with a normal screen image of 534 in. 
wide by 4% in. high and requires an op-
erating potential of 2500 volts allowing the 
use of a low-cost power supply.—Electronic 
Industries 

Bolometer 
A new vacuum type bolometer for use 

in UHF bridge circuit measuring equipment 
is being manufactured by Lynn Engineering 
Co., 912 Westfield Ave., Elizabeth 3, N. J. 
Sensitivity is about 1% change of resist-
ance for each 4.5 microwatt variation in 
power. Smallest unit shows 200 ohms at 
0.5 ma.—Electronic Industries 

Range Callibrator 
For use in calibrating the sweep speed 

of a synchroscope or triggered sweep oscil-
loscope in commercial radar and television 
test work, United Cinephone Corp., Torring-
ton, Conn., is making a new B sweep cali-
brator model 8127, Switch permits selection 
of four different time intervals. Markers 
have choice of polarity. Trigger pulses also 
with a choice of polarity have repetition 
rate variable from 2000 to 3000 cps. Gate 
duration is 20 to 3000 microseconds.—Elec-
tronic Industries 

Switch 

A new Micro switch featuring "make be-
fore break" contacts has been introduced 
by First Industrial Corp., Freeport, Ill. This 
action is obtained by the use of two spring 
members. The new switch is mounted in the 
standard size bakelite case and is, when 
necessary, interchangeable with the regular 
types.--Electronic Industries 

Field Intensity Meter 

Now ready for civilian distribution is a 
new noise and field intensity meter des'gned 
to locate sources of radio interference. The 
model NMA-4 is produced by the Stoddart 
Aircraft Radio Co., 6644 Santa Monica Blvd.. 
Hollywood 38, Calif. It locates and indicates 
in microvolts the amplitude of noise caus-
ing disturbance to radio reception in air-
craft, landeraft, seacraft, etc. Frequency 
range 100-400 mc, voltage range 1 to 100,-
000 microvolts, field intensity range .5 to 
100.000 microvolts per meter.—Electronic 
Indt.str.e. 

Compact Crystal Diodes 
Germanium crystal diodes suitable for use 

as detectors, frequency discriminators, low 
frequency oseillatore and such kindred ap-
plications have been developed by Elec-
tronics Div., Sylvania Electric Products. 
Inc., Boston, Mass. These units are about 
the size of a small resistor and may be wired 
directly jato various circuits. No heater 
supply is required. Average anode current 
is 22 ma.—Electronic Industries 

Xenon Rectifier 
With only a 10 y drop, an Xenon filled 

rectifier tube is in production by Chatham 
Electronics, 476 Washington St., Newark 2, 
N. J. Tube will carry an average anode 
current of 125 a at an inverse voltage peak 
of 10,000 v. Filament operates at 5 v ac at 
7.5 a.-- Electronic Industries 

Beam Tetrode 
A new uht beam tetrode, the Taylor 

35, has been added to the line of Taylor 
Tubes, Inc., 2312 Wabansia Avenue, Chica-
go, Ill. The tube operates with eull power 
input up to 250 mc and at half-power in-
put to 400 me and provides a power output 
of over 125 watts in class C telegraphy ap-
plications. The plate connection is brought 

at the top of the envelope and the tube is 
mounted on a four-pin ceramic base.— Elec-
tronic Industries 

Terminal Block 
A space saving assembly with the flexi-

bility of one to twenty-four individual ter-
minals has been designed by Curtis Devel-
opment & Mfg. Co., 1 N. Pulaski Rd., Chi-
cago 24, Ill. In addition to quantity orders 
of a single type, kits are available con-
taining individual terminals and various 
length mounting channels which can be 
used on special and experimental equip-
ment.—Electronic Industries 

Ring Tuner 

The Caltron Co., Los Angeles 34, Calif.. 
has developed a new 145 mc ring tuner. 
which consists of a complete variable tun-
ing unit in a compact assembly for single 
hole mounting. The unit has a tuning range 
of 140 to 160 me with 3.5 mmf tube capac-
ity and a rotation of 180 degrees. A sta-
tionary ring comprising a 2-turn inductance 
and a rotary ring of 1 turn together form 
the plates of a variable condenser, thus mak-
ing up the tuning unit.—Electronic Indus-
tries 

Dial Light 
A small tubular lamp is being made by 

Westinghouse Electric Corp., Bloomfield, 
N. J., for the illumination of radio panels 
and phonograph compartments. These lamps 
are also made with black light phosphors 
coating so that while no visible light is 
generated, specially treated control knobs 
and dials will fluoresce with easy visibility. 
—Electronic Industries 

Umbrella Plug 

The umbrella plug matches or harmonizes 
with the surface color or texture of the 
material being fastened. The plug fits into 
the center of the hollow type Cherry rivets 
and furnishes a smooth cap completely cov-
ering the head of the rivet. These plugs are 
available in aluminum, copper or plastic. 
Made by the Cherry Rivet Co.„ 231 Winston 
Street, Los Angeles 13, Calif.—Electronic 
Industries 
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The reflector in use...and as it is packed 

Eleven different "spider webs" of Monel mesh 
in the Vendo reflector catch radar beam., ap-
proaching from any quarter. The mesh, knit 
from 0.0035-inch Monel wire, is furnished 
by Metal Text:le Corp., Orange, N. J. 
One of the problems was to make the re-

flector compact enough tt> fit in the smallest 
life raft pack. By using easily-folded Monel 
mesh, the unit can be stowed in a waxed 
cardboard carton, only 25" long and 13/4 " 
square. 

Peacetime possibilities include use as an 
aerial for home radios. One report cites tre-
mendeusly improved reception. 

NICKEL 4 1,:L_\ LLOYS 

In 1942, Eddie Rickenbacker and his companions crash-landed 
in the Pacific. For 22 days, airplanes combed the sky before 
sighting them. 

Three years later, airmen forced down at sea were being found 
in a matter of hours ... on blackest nights ... in roughestweather. 

... for radar was being used to locate friend as well as foe! 

A metal reflector, developed by the National Defense Research 
Committee, turned the trick. 

Known as the "Corner Reflector," it enabled life rafts to be 
easily detected by radar-equipped rescue craft. 

To make the reflector, 4 ounces of wire mesh are formed into 
11 triangular webs and stretched out on a collapsible framework. 
It is this mesh which reflects the radar waves and sends them back 
to appear as spots on the radar scopes of searching airplanes or 
ships. 

Working with the Army and Navy, Vendo Company of Kansas 
City tested many metals for the mesh. 

The metal had to offer just the right electrical and electronic 
characteristics. The metal had to be strong, so that the delicate 
mesh would not be ripped apart by winds. And (of greatest im-
Portance), it had to resist corrosion by salt spray. For the slightest 
corrosion would set up high resistance at the thousands of mesh 
contacts, and seriously cut down over-all conductivity. 

Of all the materials tested, only one was found to possess all 
the properties needed. 

That was knit Monel mesh. 

Remember Monel and other INCO Nickel Alloys whenever you 
need a "hard-to-find" combination of properties for electrical 
or electronic applications. For more information on metals 
that fight ... corros'on ... wear ... fatigue ... heat ... stress 
... write for "Tremendous Trifles." 

THE IINTERNATIONAL NICKEL COM)ANY, INC. 
67 Wal Street Ne.v York 5, N. Y. 

MONEL• • " II" IMPEL' • •• IPIP" MOND. • " R" MONEL • • 'S MONEE - • INCONEL" • NICKEL • "L" NICKEL' • -2- RICKEL' 
•Reg. T'. S. Pm. Off, 
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WASHINGTO 
* * * 

Latest Electronic News Developments Summarized 

by Electronic Industries' Washington Bureau 

GOVERNMENT WATCHING ELECTRONIC DEVELOPMENTS— 

Official government leaders in Washington from 
President Truman down, now are coming to full 
realization that the radio-radar-electronics industry 
holds the promise of very great potentialities—pos-
sibly the industry with the greatest prospects—in 
the Nation's future prosperity. The new develop-
ments, which are daily being unfolded, as the 
cloak of military secrecy is lifted, with their promise 
of public acceptance and value, have impressed top-
most government officialdom tremendously. Tele-
vision with immediate public service of black-and-
white and color video around the immediate corner; 
FM as the new sound broadcasting service and its 
huge numbers of stations planned; radar with al-
most limitless possibilities in air and sea and land 
navigation control and safety; the new many-sided 
radiocommunications uses in railroads, marine and 
highway mobile fields; and electronic industrial re-
quirements (exemplified in one small illustration in 
the Army's huge electronic computer and calcula-
tor)—these are the new wonders attracting most in-
tense governmental interest. 

PRICE DETERMINATIONS— JUSt as in business and 

industry, because of the labor and price situations, 
the reconversion period in government activities has 
been one of confusion and seeming rudderless 
course, particularly with regard to price determina-
tions and labor disputes. The government agencies 
having to deal with affairs related to radio and elec-
tronics can greatly aid the reconversion progress. 
Chief governmental cog is the FCC, but the Com-
mission has found its load of work in regard to the 
new radio art developments, particularly television 
and FM, too much for its present staff. Fortunately 
FCC is getting some relief in additional technical 
employes with an increased appropriation of $585,-
000. Government aid Is further exemplified in the 
Bureau of Standards with its ionosphere and propa-
gation studies under its well known radio chief, Dr. 
J. H. Dellinger. 

FCC CHANGES— Shift of Commission Chairman Porter 
to the helm of the OPA meant another upward rung 
for that able official to participation in government's 
cabinet deliberations, but was a loss to FCC. For the 
radio manufacturing industry, however, it was im-
portant because a man, knowing its problems, was 
heading the price control agency. Youthful Com-
missioner Charles R. Denny Jr., exceptionally able, 
was (at this writing) projected as Porter's succes-
sor as FCC chieftain. This will mean a greater ascend-
ancy for the Commission's Law Department, because 
Denny was FCC General Counsel before being ele-
vated. On the engineering side • of the FCC's func-
tioning, Commissioner E. K. Jett, the most respected 
technical government official in radio, will keep the 
reins on all engineering and allocations problems. 

NO 2-BAND Fm RECEIVERS—FCC, in rejecting the pro-
posal for two bands for FM broadcasting, has now 
finally determined troublesome allocations matters, 
and manufacturers have been able to make final de-
sign and production planning as a result of this 
decision on the basis of the single-band "upstairs" 
assignment for this service. The Commission felt 
that the high-band coverage by FM in urban com-
munities and surrounding area will be better than 
present Standard broadcasting service throughout 
the entire Eastern area of the nation and a very large 
portion of the West. Before the war there were only 
300,000 to 400,000 sets capable of FM reception and 
almost all were combination AM-FM, so the listen-
ing public will not be hurt. The conference method 
of FCC, instead of staging hearings, to determine 
service areas of FM station applicants to determine 
metropolitan and rural coverage, will expedite au-
thorizations of construction permits. 

PRIVATE AIRPLAAES TO HAVE VHF SOON— Prediction of 
CAA Administrator Wright of VHF becoming stand-
ard for private fliers in next few years—with 500,-
000 private planes to be flying in next decade— 
presents interesting outlook for radio manufactur-
ing industry. Even though switch may be gradual, 
the CAA Administrator sees future for radio manu-
facturers. To cut down expense for private fliers who 
want minimum apparatus, portable 5-channel sets 
can be installed in planes with addition of new cry-
stals in existing transmitters and receivers. 

ANSWER TO UNIONS' CHARGE OF MANUFACTURING "SIT-

DOWN"— Civilian Production Administrator Small 
has refuted labor union accusations of excessive in-
ventories held by radio manufacturers of sets. Out 
of fifteen major radio manufacturers surveyed up to 
the end of 1945, three had not got into production 
because of difficulties in obtaining components and 
the twelve producing companies had made 160,155 
sets in the last quarter of 1945 and only had an in-
ventory of 18,299. 

MISCELLANY—Broadcasting "Facsimile", with the goal 
of newspapers being produced in the home receivers, 
considered the "sleeper" of the new radio services, is 
to be launched in Washington by Cowles Broadcast-
ing interests with plan pushed by former FCC Com-
missioner "Tam" Graven, now Cowles executive vice 
president . . . Discoveries of German electronic 
developments, uncovered by Army Technical Indus-
trial Intelligence Board investigators (just shifted 
to Commerce Department), worth watching by 
American industry; paper capacitors and selenium 
rectifier processes may be particularly helpful. Ad-
dress Publications Board TIIB, Commerce Depart-
ment. 

National Press Building ROLAND C. DAVIES 
Washington, D. C. Washington Editor 
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1 
PERFORMANCE • PRCE • DELIVERY 

Series 100 A. C. Relay 

Series R Stepping Relay 

More and more of today's instruments, app.iances and machines start, stop, see, hear, 

measure, coun*, time, record, talk, fly, with Relays by Guardian. Manufacturers who 

designed these products thought they needed " specials", vet found Guardian standard 
relays better qualified on performance— price—delivery. For example, the Guardian 

Series 100 Relay is a standard type with replaceable coil and contact combinations 

available. Has a wide operating range from 3 v. to 230 v. at 60 cycles. Another 

unit, the Series R Stepping Relay is built for three basic types of A.C. and D.C. opera-

tion: 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. These and other 

Guardian controls and Guardian's speed and flexibility of manufacturing can make 

things easier for you. Send for NEW RELAY CATALOG showing 43 basic types of relays, 

• complete line of solenoids, magnetic contactors, switch parts, together with operating 

data, specifications, suggested applications. Your catalog is waiting. No cost. Write. 

GUARDIAN e ELECTRIC 
1622-C 

W. WALNUT STREET CH1CAGO 12, ILLINOIS 
A COMPLETE LIMO OF ,tILAYS SIRVIII.. AMIMICAN INOUSTRT 
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Pincor BX motors, in their classification, meet the varied 

requirements of manufacturers who 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 mod-

ified 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. 

DYNAMCTORS • CONVERTERS • GENERATORS 

POWER PLANTS • GEN-E-MOTORS 

p gedueet 
BUY MORE BONDS! 

PIONEER GEN-E-MOTOR 
CORPORATION 

5841-49 DICKENS AVENUE CHICAGO 39, ILLINOIS 

Export Office, 25 Warren Street, New York 7, U.S.A. 

Cable Address: Simontrice, 

Electron Corp. Officers 
Frank J. Strassner is president of 

the newly organized Electran Corp., 
207 Railroad Avenue, Harrison, N. J. 
The concern manufactures rectifier 
unit and power transformers in 
sizes up to 100 kva. Other officers 
are: Vice-president, Robert Carl-
son; secretary, Frederick E. Strass-
ner, and treasurer, John Fernicola. 
Frank J. Strassner is an E.E. gradu-
ate of Purdue University, class of 
1907, and his son Frederick was 
graduated from MIT in 1938. The 
older three members of the firm 
have been associated together for 
the past 20 years, with the Amer-
ican Transformer Co. and the New-
ark Tranformer Co. 

Pie peo Expands 

Madison Electrical Products Corp., 
Madison, N. J., is now set up to pro-
duce standard and special types of 
resistors, if and rf transformers, 
oscillator and antenna coils, co-
ordinated loop antennae trimmers 
and meter multipliers, as well as 
special production assemblies such 
as vacuum tube voltmeters, oscillo-
scope testing equipment, circuit 
analyzers, audio and radio fre-
quency oscillators, etc. 

Clare Eastern Offices 

C. P. Clare 8z Co., Chicago manu-
facturers of relays, has opened new 
engineering and sales offices at 420 
Lexington Avenue, New York, and 
in the Commercial Trust Building, 
Philadelphia. J. W. Concagh, with 
a background of fifteen years' ex-
perience in the relay and electrical 
equipment field, will be in charge of 
the New York office. Frazier O. 
Stratton will be in charge at Phila-
delphia. 

inch Buys Joues 

Cinch Mfg. Corp. has purchased 
the assets of the Howard B. Jones 
Co., both of Chicago. The employes 
of the latter company will be re-
tained for the most part, and How-
ard B. Jones will be connected with 
Cinch in a consultant capacity on 
the Jones products. All incompleted 
orders remaining on the books of 
the Jones company at opening of 
business on the day of transfer of 
assets will be manufactured and 
shipped and it is planned to con-
tinue the production of all the 
Jones products. 
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DOUBLE SENSITIVITY 
D. C. VOLT RANGES 
0-1.25-5-25-125-500-2500 Volts, 

at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 
0-2.5-10-50-250-1000-5000 Volts, 

at 10,000 ohms per volt. 

OHM-MEGOHMS 
0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 

DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 
—30 to +3, + 15, +29, +43, +55, +69 DB 

TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D. C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 

D. V. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 

D. C. AMPERES 
0-10 Amperes, at 250 M.V. 

OUTPUT READINGS 
Condenser in series with A.C. Volts for output 

readings. 

ATTRACTIVE COMPACT CASE 
Size: 2 x 5 x 6". A readily portable, completely 

insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 

LONG 5" SCALE ARC 
For greater reading accuracy on the Triplett 

RED • DOT Lifetime Guaranteed meter. 

SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 

Write for descriptive folder giving full technical details 

Triplett 
ELECTRICAL INSTRUMENT CO. BLUFFTON, OHIO 
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* TELEVISION TODAY* * 
New Developments in the Video Field 

CBS DEMONSTRATES ITS COLOR TELE 

(Continued from page 75) 

done by pointing the axis of this 
dipole reflector directly toward that 
building. 
This test, while it could be equally 

well applied to the 50- to 90-mega-
cycle waves would require such a 
large reflector at the receiver as to 
be unwieldy. It gives assurance 
that, while the extreme facility 
whereby these radio signals are re-
flected off building structures is in 
no means altered, a means is avail-
able of making use of such signals 
when direct path reception is not 
possible. This test was one of the 
most interesting parts of the dem-
onstration. 

Combined sight and sound 

In these tests a receiver having 
the following characteristics was 
used covering the reception fre-
quency of 480-500 megacycles, with 
a pass band of 9 megacycles, as 
shown in curves. This receiver had 
a combined sight and sound IF 
channel with the sound signal 
picked off at the second detector as 
a series of frequency modulated 
carrier pulses occurring during the 
scanning flyback intervals. These 
pulses are demodulated and inte-
grated into a regular audio signal 
with circuits that were not dis-
closed. In the present system 31,-
500 of these pulses occur each sec-
ond permitting an audio fidelity of 
10 or 12 kilocycles. 
The receiver had a sensitivity of 

8)1AT at the unity S/N ratio point 
and gave a satisfactory picture with 
15012V input. The first "tube" was 
a silicon detector followed by a six-
stage IF amplifier operating at 105 
megacycles. This amplifier utilized 
stagger tuned coupling, with 6AK5 
tubes. Extreme precautions were 
taken to secure sufficient image re-
jection and avoid direct pickup at 
the intermediate frequencies. Fol-
lowing this was the second detector 
and two video stages modulating a 
10 in. cathode ray tube with a P4 
screen, operating at 8 kv. 
The color definition was excellent 

and there was no apparent separa-

tion of colors on fast moving ob-
jects. Also there was no noticeable 
flicker at the illumination level 
shown. However, the light output 
was considerably under that gener-
ally deemed necessary for viewing 
in a subdued-light room, although 
the illumination was more than 
adequate for a darkened room. The 
amount of flicker at greater bril-
liancies was not demonstrated. 
As is usual in all presently-work-

able color television systems, a suc-
cession of three colored films (here 
mounted on a rotating disc) pass 

Rear view of Federal-CBS tele transmitter 
modulator unit, one of the ten bays 

• 

between the cathode ray tube 
screen and the observer, each im-
parting its own color to the portion 
of the frame then being scanned. 
By a systematized order of scan-
ning, the twenty complete frames 
are broken up into 120 fields per 
second, so that each color appears 
40 times per second. This same 
system having been applied at the 
studio camera, all colors are repro-
duced in correct order and correct 
intensity. At the studio, ho ever, 
particular color intensities c n be 
modified or intensified if it s de-
sired to correct for inaccura e in-
tensities of the viewed seen s (as 
with filmed pictures) or to ake 
drab scenes more vivid. 
The rotating color wheel op rated 

noiselessly and at a 1200 RPM peed 
carried six color film sector two 
reds, two greens and two lues. 
Non-mechanical color sys ems 
(such as full electronic color eth-
ods) are still in the realm of ish-
ful hoping, it would seem fro all 
reports. 

Coverage problems 

The problems still to be studied 
are those of coverage. Frequencies 
of this order do not produce a util-
izable signal behind hills or around 
obstructions, and locations in a val-
ley may be without signals unless 
other obstructions are strategically 
located to "radar" a signal into the 
valley. The possibility of using 
elaborate multiple arrays at a re-
ceiver to reduce reflected path mul-
tiple signals is not always a com-
plete advantage since simple di-
poles alone that prove satisfactory 
at the present television frequency 
range, are generally inadequate. 
These, and other factors make it 
difficult to answer the question 
everyone is asking—will color tele-
vision supersede black and white 
immediately. On the practical side, 
these proposals are those of a single 
organization and while quite un-
usual demonstrations were made, 
the final system must be proved in 
many other equally important ways 
to avoid the repetition of the accu-
sation that the present black and 
white system was settling down on 

(Continued on page 124) 

°Title registered U. S. Patent Office. 
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HARVEY OF CAMBRIDGE ... YOUR BEST Source of 

Supply for REGULATED POWER SUPPLIES 

 tte  

 1/1,A, VtIke  

If you operate equipment requiring a 
constant, regulated source of laboratory 

D.C. power — Amplifiers, Pulse Genera-

tors, Constan: Frequency Oscillators, 

Measurement Equipment and the like — 
you'll find there's a HARVEY Regulated 
Power Supply that will suit your every 

requirement to a As the products of 
pioneers in the development and manu-

facture of Regulated Power Supplies, 
HARVEY Units offer the latest and best 

in design, performance and dependa-

bility. 
The HARVEY Regulated Power Supply 

206-PA meets every need for a control-

lable, dependable source of laboratory 
D.C. power betwren 200-300 volts. 
Operates from 115 volts A.0 . . output 
remains constant even though line 

voltage varies between 95 and 130 volts. 

Ripple content is better than 10MV . . . 
two separate filament voltages available 

... 6-3 volts, 5 amps. each . .. paralleled 
operation possible making 6.3 volts at 
10 amps. available. D.C. voltmeter for 

measuring output. 
The HARVEY Lgulated Power Supply 

206-PA operates precisely and efficiently 

in the the 500 to 1000 volt range. It provides 

a regulated flow of D.C. power in two 
ranges: 500 to 700 volts at WI amp; 700 to 
1000 volts at Y5 amp. Ripple content 

1/10 of 1% or better at any voltage . . . 
300MV at 1000 volts or better. Output is 

constant within 1% from no load to full 
load in each range; regulation 1% or 

better. 
For complete specifications on the 

-HARVEY 106-PA, write for Bulletin No. 

25; on the HARVEY 206-PA, Bulletin 

No. 26. We'll be pleased to send you 

either or both. Write: 

"Pr 
Typico lARVEY products: Above ;eft The HAR-CAM Visual Align-ren• Sig to' Generator Model 205 TS; 

center, The HARVET Marine Radio Telephone Model M-25; right MAR CAM Mcdel MET-25 FM Transmitter. 
Write for Bulletins. 

ELECTRONIC NDUSTRIES • N-..-,rch, 1740 119 



Illustrated is Motoro-
la's newest contribution 
to this field—the Mod-
el FSTRU-250-BR 250-
watt Central Station 
Transmitter - Receiver 
Unit, designed for the 
newly-established 152-
162 mc. band. 

• • • 

That all Motorola Police and Public Utility 

equipment uses ANDREW Coaxial Cable is in-

dicative of Motorola's confidence in ANDREW 

engineering and manufacturing skill. The 

ANDREW Company is a pioneer in the manu-

facture of coaxial cable and accessories. 

POLICE USE dlietewea 

Eighty percent of all FM Police radio equip-

ment in use today is Motorola. This includes 

a roster of 35 state police systems and many 

thousands of city and county systems through-

out the United States. 

WRITE FOR 

ANDREW CATALOGUE 

TODAY 

CAVITY RESONATORS 

(Continued from page 82) 

This is because at these very high 
frequencies in the vicinity of 3000 
mc, the transit time in the tube is 
an important consideration in the 
setting up of proper conditions for 
oscillation. In this re-entrant cav-
ity, the transit time in the light-
house tube is such that the 
conditions for oscillation are satis-
fied in the region from 8 to 12 ems. 

In this band the re-entrant res-
onator can be used as a cw or as a 
pulsed oscillator with power output 
and efficiency about the same as 
for the double coax circuit. This 
type of oscillator has been produced 
during the war, and photographs of 
two production cavities are shown 
in Figs. 3 and 4. In Fig. 3 the 
lighthouse tube and grid cylinder 
are shown removed from the cavity 
to illustrate the shape of the tube 
and the construction of the grid 
cylinder. 

Tuning controls 

The production cavities were 
made with two tuning controls. 
One was a coarse tuning control, 
which tuned approximately 60 Ines 
per 360° turn, and the other a fine 
tuning control, which tuned ap-
proximately 20 mes per 360° turn. 
In use, the coarse tuning would be 
set up on the bench, and then the 
fine tuning control would be 
brought to the panel so that minor 
adjustments could be made in op-
eration. The unit in Fig. 4 has a 
monitor output. This was used to 
take out power at a very low level 
so that the frequency could be 
monitored constantly. In this way 
the set could always be kept in 
tune, and with the wavemeter used, 
the frequency output could be held 
to approximately 1 mc. This unit 
was designed to operate in the five-
quarter mode, and its overall length 
is aproximately 81,4 in. It has an 
additional feature of frequency 
wobble. 

This frequency wobble was 
needed to vary the frequency out-
put of the cavity over a given 
range, determined by the amount 
of drift the transmitter would ex-
perience in use. In this way some 
energy at the proper frequency 
would always be available even 
though it would not be available 
100% of the time. 

Frequency wobble is introduced 
into the cavity by means of a probe 
mounted on a small de motor. 
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When in use this probe acts as a 
variable load on the transmission-
line tuned circuit and thereby 
varies the frequency output of the 
oscillator. The speed of the de mo-
tor is controlled by varying the 
voltage applied to it. As can be 
seen, there is an adjustable stop 
on this probe so that when con-
stant frequency output is desired 
the probe can be clamped in po-
sition. 

The unit in Fig. 3 was designed 
to operate in the three-quarter 
mode and had an overall length of 
aproximately 61/2 in. This overall 
length does not include the fine 
tuning control, which in this case 
was brought out through a hole in 
the panel of the set for which this 
cavity was designed. Power is 
taken from both of these units with 
a capacitance probe, which is in-
serted in the output clamp and ad-
justed for maximum power output, 
then locked in place. 

Operating range 

The operating range of both of 
these cavities is approximately the 
same, and with the use of three 
grid cylinders and three shorting 
plug positions, the cavities can be 
made to operate from 8.9 to 11.1 
cms. These cavities were both de-
signed for pulsed ouput. The peak 
power available from these units 
was from 50 to 100 w. Each of 
these cavities also could be used for 
cw operation providing the neces-
sary adjustments were made in 
grid cylinder length and in shorting 
plug position. 

The tuning mechanisms in both 
of these units are spring loaded, 
and since tuning is accomplished 
by sliding contacts on the plate 
cap of the tube and on the wall of 
the cathode line, the spring loading 
must be strong enough to over-
come the friction of both these con-
tacts in order to make smooth, ac-
curate tuning possible. 

In production it was found neces-
sary to use a beryllium copper 
plate-line and a beryllium copper 
shorting plug. This was necessary 
so that accurate jig heat treating 
could be performed after fabricat-
ing to maintain the close, accurate 
dimensions and spring necessary 
for uniformity in tuning of all the 
cavities. Similarly it was found 
that beryllium copper was needed 
in the fabrication of the grid cylin-
der so that this item would have a 
firm, tight grip on the flange of 
the tube and yet be removable 

• 
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MOTORS 
GENERATORS 
MAGNETOS 

REMOTE INDICATORS 

„77  

• 

PERMANENT 
MAGNETS 

TI-ese Permanent Magnets are representative of some that 

have been designed for Motors, Generators, and allied 

equipment. If you have not used Permanent Magnets for 

these applications . . . consult us for engineering advice. 

Write for Technical Bulletin—"Perinaeent Magnets for Industry,' 
containing •valuable data an design, production characteristics 
and applications of Permanent Magnets. 

THE ARNOLD, DGINEERING COMPANY 
SUBSIDIARY OF ALLEGMENY LUDIUM STEEL CORPORATION 

147 EAST ONTARIO STREET, CHICAGO II, ILLINOIS 

Spocinlists in ell• Manufacture of 
AMP:El PERMANENT MAGNETS 
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DELIVERIES FROM STOCK 
on all standard items— 

Specials in less than a week if necessary 

ACCURATE 

to 0.05% when required 

MOUNTING STYLES 

to match any need 

PHYSICALLY PROTECTED 

to specOcations 

HERMETICALLY- SEALED 

and TROPICALIZED TYPES 

for exacting ,ipplications 

BULLETIN R 

tells what you want to 
know about precision 
resistors. Write for your 
copy today. 

SHAD:CPO:SS :7,11,fee 7 

Ige  

Shallcross Manufacturing Company 

Dept. El-36, Collingdale, Pa. 

SHALLCROSS 
AF PR ER CA I -SOI OH MN RESISTORS 
Electrical Measuring Apparatus • Precision Switches 

Electronic Engineering 

without breaking the glass struc-
ture. 
Dc contact was made to the grid 

by means of a beryllium copper fin-
ger insulated from the wall of the 
cathode line. This finger is designed 
so that it makes contact to the grid 
as near a point of voltage minimum 
as possible so as not to interfere 
with the operation of the oscillator. 
To maintain a uniform produc-

tion so that all the cavities pro-
duced would perform alike, it was 
necessary to electrically test them 
very carefully. The following are 
some of the more important tests 
performed on the production units: 

1. Band Coverage—In this test 
the production cavity was tuned 
over its full range to check the 
limits of oscillation to guarantee 
that the required frequencies were 
covered satisfactorily. 

2. Power Over Band—This test 
was performed to insure that suffi-
cient power output was available 
over the required frequency range. 

3. Back Lash—This test indicated 
whether or not the spring loading 
was sufficient to overcome the fric-
tion due to sliding contact. 

4. Breakdown Test—The insula-
tion of the plate line was tested 
at 3000 y de to insure proper opera-
tion. The grid contact insulation 
was tested at 500 y to insure proper 
operation. 

5. Frequency Wobble—The fre-
quency wobble of each cavity pro-
duced was set electrically and ad-
justed so that the wobble of each 
cavity was within a tolerance of 
1 mc. 
An important requirement for 

these units was that they pass the 
salt spray corrosion test specified 
by the Armed Services. In order to 
meet this specification, it was nec-
essary to minimize differences in 
finishes on parts which came into 
contact with one another. This was 
done by using a fairly heavy plate 
of silver wherever it was practical 
and possible. It was necessary to 
change the coil springs from steel 
to beryllium copper in order that 
the silver plating could be applied 
more effectively. All the aluminum 
parts were anodized, such finish 
being limited only to those parts 
where it was considered essential. 
All the machine screws and bolts 
used in the assembly of the unit 
were changed from brass to stain-
less steel. 

*Lighthouse tubes have become known by 
this name because of their peculiar shape. Rep-
resentative of lighthouse tubes are the types 
2C40, 2C43, 446, 464. 
Much of the research work on cavities for 

lighthouse tubes was done at Massachusetts In-
stitute of Technology, Radiation Laboratory, 
Cambridge, Mass. 
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41CUSTOMSUILT" 

MULTIPLE CONTACT 

for Electric, Electronic 
and Industtiol Uses 

nce-nerenanc eDVE 

//V.' 

.41\ 

New! This complete new and handy guide for 
proper relay selei.tion. Your copy is -eady. 

Clare Type "C" tic. Relay. For applications 
where rapid operation and release are required. 

This New Clare Catalog 

is your guide and data book for 

solving any relay problem 

 eZei_e.e; 

RtSi.53TAriiÀ(/.) MS. 

e In this handsome new catalog and engineering data book, Clare gives you 
complete information that will help you solve any relay problem, no matter 
what your requirements may be. 

In these forty-four pages you will find the special features which make it possible 
for CLARE to "custom-build" a relay to fit your most exacting needs. Pictured 

• and described are Clare Relays whose precision and dependability has been 
proved by use in many industrial applications. Your copy is ready. Send for it today. 

Whatever your special requirement. .. you can count on Clare "custom-building" 
to meet it. Clare sales engineers are located in principal cities. They are ready 
and able to discuss your relay requirements with you ... show you how CLARE 
"Custom-Built" Multiple Contact Relays are the effective answer to modern 
design problems. 

Send for the new CLARE Engineering Data Book now. Address: C. P. Clare & 
Company, 4719 West Sunnyside Avenue, Chicago 30, Illinois. Cable address: 
CLARELAY. 

CLARE RELAYS 

011...\71i1M\C ;ii ."111114 

Contacts are welded to nickel silver springs by a 
special process. May be of precious metals or alloys 
in 12 different standard or special types and sizes. 

Coil core on d.c. relays is solid rod of magnetic iron, 
the ends machined to give an absolutely flat surface. 
One end is drilled an tapped for fastening to heel-
piece. 

High voltage spring pile-up insulators of special 
heat-treated Bakelite. Have minimum cola flow 
properties, low moidire absorption content. Permit 
punching w thout cracks or checks. 

"Custom-Built" Multiple Contac Relays for Electrical and Industrial Use 
Double arm armature assembly of stainless steel 
shaft, operating in a marine brass yoke. Heplpiece, 
core and armature assembly of magnetic meta/. 



in Faecal FULLY MOUNTED 
TRANSFORMERS 

IVE newly-developed vertical shields, accommodating 

core stacks with 1/21' to %" center legs, now make it 

possible for Chicago Transformer to fully- mount both small 

and large transformers with uniformity. 

Now, in radio chassis and similar applications, both 

small and large units can be vertically-mounted with stand-

ardized assembly techniques— with uniform appearance 

in the finished product. 

Adaptable to many variations, Chicago Transformer's 

complete line of vertical shields allows for either screw 

or twist- lug mountings and for lead exits through either 

sides or bottoms of the shields. 

CHICAGO TRANSFORMER 
DIVISION OF ESSEX WERE CORPORATION 

3 5 0 I WEST ADDISON STREET 

CHICAGO, 18 
"e•ec >won ace 

' DF UNIT 

(Continued from page 79) 

the 180° ambiguity. A sense but-
ton is pressed, introducing voltage 
from the sense antenna differen-
tially into the combined loop cir-
cuit. This causes the resultant 
voltage from the loops and the 
sense antenna to increase or di-
minish depending on the vector di-
rection of the signal. 

For the reception of CW signals, 
a separate BFO is included. The 
BFO operating switch controls a 
relay, applying plate voltage to the 
oscillator and coupling its output to 
the screen grids of the two pentode 
rectifiers. The resultant audio beat 
has a frequency equal to the differ-
ence between the if signal fre-
quency and the BFO frequency, 
and is fed to an af amplifier which 
energizes the headset. 

The visual bearing indication is 
also obtained from the rectified 
signal in each channel, from one 
diode in each of the duo-diode pen-
tode tubes, and applied to the re-
spective windings of the twin-bear-
ing indicator through suitable load 
resistances. 

COLUMBIA'S COLOR 

(Continued from page 118) 

a basis that was preventing im-
provement. 

The standards selected by the 
RTPB and adopted by FCC do not 
cover operation in this region and 
certainly are, for the most part, not 
adaptable thereto. Several meth-
ods of combining sight and sound 
are known to be applicable, in addi-
tion to that used by CBS. It cer-
tainly would be unwise to select any 
major standards just now without 
careful analysis of all proposed 
methods of full electronic color con-
trol that will eliminate mechani-
cally rotating parts, so that those 
standards would not handicap 
worthwhile developments along 
that line. So while some of the 
fears formerly heard (that predict-
ed years of experimentation to get 
a satisfactory color system on the 
air) have been proved unfounded, 
the commercialization of any sys-
tem to the point of getting FCC 
sanction that it is the system, re-
quires much experimental field test 
verification. If past history can be 
used as a guide, a great many po-
litical and legal barriers will be 
thrown up as well, which can be 
surmounted in a slower fashion 
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than the purely technical system 
difficulties that are so rapidly being 
solved by enthusiastic engineers 
and their ingenious ideas. 
This demonstration consisted of 

the following setups. A film scan-
ner was located on the tenth floor 
of the CBS building at 51st Street 
and Madison Avenue, New York 
City, capable of scanning 8 mm 
color films and larger sizes of col-
ored slides. The output of this 
scanning system was transmitted 
to the new transmitter at the top 
of the Chrysler Building on 42nd 
Street by coaxial cables. There the 
signal was broadcast in all direc-
tions and was picked up by an an-
tenna on the ninth floor of the CBS 
building approximately one-half 
mile away and conducted to the 
demonstration receivers on the 
sixth floor below. These receivers 
were equipped with the usual con-
trols and had a magnification lens 
between the viewer and the color 
disc. This lens gave a small degree 
of magnification (about 20%) so 

that the picture was equivalent to 
that of a 12 in. tube. 

Tickets For Hams 

The Federal Communications 
Commission has resumed issuance 
of new amateur radio station li-
censes for the first time since the 
Japanese attack on Pearl Harbor, 
Dec. 7, 1941. 
The action of FCC will clear the 

way immediately for issuance of 
station licenses to thousands of 
men and women who received their 
radio training in the nation's 
armed forces and desire to continue 
their war gained radio experience 

as a civilian hobby. 
In addition, approximately 8,000 

persons who took the FCC exami-
nation for amateur radio operator 
licenses during the war, despite the 
fact that it was impossible to obtain 
a station license, now will be able 
to obtain licenses to operate ama-
teur radio stations. Prior to Pearl 
Harbor, there were 60,000 amateur 
radio station licenses in the United 
States. It is estimated that this 
number will increase to 250,000 in 
the next five years due to the tre-
mendous upsurge of interest in ra-
dio created by the war. 

New Machlett Plant 

Machlett Laboratories, Inc., long 
established in Norwalk, Conn., has 
moved its offices and laboratories 
to Springdale, Conn. A newly 
equipped and enlarged plant has 
been occupied and is in operation. 

never look a gift horse 
in the mouth... 

Courtesy may deny too close scrutiny of a 

gift but certainty demands detailed inspection 

of a purchase ... as in the instance of mica. 

Be sure it is Macallen Mica...standard for 

more than 50 years! 

tb 
When you think of MICA think of MACALLEN 

'\\ \ 

the Macallen Company 
16 MACALLEN STREET BOSTON 27 

CHICAGO: 5s5 W. Waehington Bled. CLEVELAND: 1095 Leader Bldg. 

xpeeMee • 
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PANEL INSTRUMENTS 
The heart of every Burlington Instruinent --
and the reason for its high degree of depend-
ability — is the Burlington Precision Move-
ment. 

Design, material, and manufacturing proc-
esses are selected in such a manner that 
Burlington gives you a rugged instrument — 
which may be subjected to rough usage — and 

still retain its original calibration characteristics. All DC instru-
ments employ Alnico magnets which are known to be more highly 
resistant to shock, heat, vibration, and stray fields than any other 
magnetic material. 

All ranges AC & DC are available in 21/2 ", 31/2 " and 41/2 " sizes, 
both square and round, flush mounting. 

Engineering Service Furnished for Specialized 
Applications. No Obligation. Write Today for 

Further Information. 

BURLINGTON INSTRUMENT CO. 
1 200 FOURTH STREET BURLINGTON, IOWA 

PANEL INSTRUMENTS • VOLTAGE REG 
ULATORS • AUTOMATIC SYNCHRO-
NIZERS • FREQUENCY REGULATORS 
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(Continued from page 93) 

pulse output is derived from this 
circuit than from the 10 micro-
second marker clipper and only the 
positive pulses from the divider 
outputs receive attention in this 
circuit. 

The 10 microsecond markers and 
the 50 and 500 microsecond mark-
ers are all positive, but since the 
50's and 500's are applied to the 
lower vertical plate of the cathode 
ray tube, they will appear as a 
downward deflection, while the 10 
microsecond markers which go to 
the other plate will appear as an 
upward deflection. 

In practice there is no attempt 
made to achieve coincidence be-
tween the 50 and 500 microsecond 
markers. The broad 500 micro-
second marker always appears de-
layed behind its associated 50 
microsecond marker, and serves 
only as a tag and not as a measur-
ing point. 

Markers every 2,500 microseconds 
are not derived directly from the 
third divider stage for the oscillo-
scope, but are displayed automati-
cally as a slight decrease in every 
fifth 500 microsecond marker 
caused by the loading of the third 
divider stage on the previous stage. 

Manual control 

The trace shift mixer, included 
In Fig. 20, takes the square wave 
output of the receiver gain shift 
circuit and combines it with the 
50 and 500 microsecond markers 
passing the entire assembly to the 
cathode ray tube. The amplitude 
of the square wave on the grid of 
the trace shift mixer triode is ad-
justable, and this allows manual 
control of the trace separation. 
Three positions are available cor-
responding to three desired separa-
tions during the Loran reading. 
The first is the normal 1 to 1y2 in. 
spacing for the selection and ver-
tical alignment of the received 
pulses, while the second removes 
the trace separation during the 
actual match. The third separation 
achieves a slight displacement of 
the bottom from the top trace in 
order that the interpolation of 
markers be possible. 

500 Microsecond Marker: Ampli-
fier pips from the second divider, 
which occur every 500 microsec-
onds, are used as a means of lock-
ing the A and B coarse delay 
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BOOK le 
Ye` 
ELECTRONIC CONTROL HANDBOOK 

and 
WILLIAM MOULIC 

FIRST AND ONLY volume to give you the fundamentals of 
electronic control principles used in industry. Here is all the 
essential data you must have to accurately estimate the worth 
of an electronic control device. With the fundamental facts 
about circuits, which this Handbook will give you, you can 
correctly specify the type of electronic control best adapted to 
your needs. 

All known electronic control devices are broken down to show 
you the basic components of these devices and the circuits used 
to effect the control desired. Correctly appiied, electronic con-
trol of industrial processes can cut costs, speed production, im-
prove quality, make previously difficult and costly tasks simple, 
routine processes. To know when, how and where to apply 
electronlc controls you must have the basic data in the ELEC-
TRONIC CONTROL HANDBOOK. 

GET YOUR COPY NOW! 

Edition is imited. 

If you are already a subscriber to ELECTRONIC INDUSTRIES, 
enter a renewal subscription to include the Electronic Control 
Handbook. If you do not now subscribe to the magazine enter 
a NEW subscription. 

The Electronic Control Handbook is not for sale. 

It may be had only with paid new or renewal subscriptions to 
ELECTRONIC INDUSTRIES at the following rates: 

Two Years (24 issues) of the magazine plus Handbook  $6.00 

Three Years   $7.50 

Not available with one year subscriptions. 

ELECFROICC CONTROL NANDBO 

Contents 

Section I—Basic Elements of Control 
Chapter 1—Theory of Control Systems 
Chapter 2—Signal Transmission Systems 

Section II—Conversion Elements 
Chapter 1—Displacement and Pressure 

Conversion Elements 
Chapter 2—Temperature Conversion Elements 
Chapter 3—Miscellaneous Conversion 

Elements 

Section In--Electronic Modification Circuits 
Chapter 1—Control Amplifiers 
Chapter 2—Control Oscillators 
Ciapter 3—Counting and Timing Circuits 
Chapter 4—Rectifiers and Miscellaneous 

Circuits 
Chapter 5—Passive Networks 
Chapter 6—Error Detectors 

Settion IV—Activation Elements 
Chapter 1—Synchros 
Chapter -2—Solenoids and Relays 
Chapter 3—Saturable Reactors 
Chapter 4—Amplidynes 
Chapter 5—Control Motors 

Section V—Control Applications 
Chapter 1—Welding Control 
Chapter 2—Motor Speed Control 
Chapter 3—Temperature Control 
Chapter 4—Miscellaneous Applications 

E RONIC INDUSTRIES 
Wished by CALDWELL-CLEMENTS, Inc. 

480 LEXINGTON AVENUE • NEW YORK 17, N. Y. 
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"The whole is equal to the sum of all its 
parts"—Elementary? Of course—as simple and unchanging as all 
great principles. This axiom is a fundamental manufacturing 
creed at Stancor. We know the established excellence of Stancor 
Transformers is vitally dependent upon the perfection of each 
successive manufacturing step—from engineering considerations 
of individual specifications—through coil-winding, laminating, 
assembling, finishing, testing—and, finally, to careful packing 
for shipment. 

All individual manufacturing operations have one common 
denominator — QUALITY— uncompromising, changeless 
QUALITY that continues to prove —"IN TRANSFORMERS, 

STANCOR GIVES MORE." 

STANCOR 
STANDARD TRANSFORMER CORPORATION 

1500 NORTH HAISTED STREET CHICAGO 22, ILLINOIS 

multivibrators. The 6SN7 triode in 
Fig. 21 is normally biased to cut-
off. The divider output, consisting 

of negative and positive going pips, 
is applied to the cathode with the 
result that only the negative por-
tion reduces the bias enough to 
permit the flow of plate current. 
The negative pulses at the plate 
are then passed on to the delay 
multivibrators. In other Loran in-
dicator models, the A delay multi-
vibrator is locked on to a 2,500 
microsecond marker and in that 
case the locking is obtained direct-
ly from the third divider. 

The Framing Circuit: During the 
process of matching Loran pulses, 
it is necessary to slide the received 
signals into their proper positions 
both on the slow and on the fast 
sweeps. When the slow sweep po-
sition is used, the square wave from 
either plate of the A delay multi-
vibrator of Fig. 10 may be fed to 
the first divider storage capacitor. 
The waveform at one plate is a 
positive square wave occurring at 
the recurrence rate of the indica-
tor (i.e., once per sweep) so that it 
precipitates the charging of that 
capacitor in a manner similar to 

the feedback circuit; hence, the 
first divider will divide at some-
thing less than the normal value 
of 5 as the framing switch is placed 
in the "right" position, and this 
will cause the signals to slide to 
the right. In the "left" position, 
a similar waveform, but negative, 
is used; and this slows down the 
charging of the capacitor so that 
the signals are drifted to the left. 

When the framing switches oper-
ate during the fast sweep, the con-
nection to the A delay multivibra-
tor is broken, no change in the 
recurrence rate is made, and only 
the slight padding of the crystal 
oscillator frequency is utilized to 
position the signals. 

Power •ç it pply 

The indicator power supply of 
Fig. 22 consists of two sections; 
one a high-voltage supply for the 
cathode-ray tube and the other, a 
regulated low-voltage supply for 
the timing circuits. Approximately 

1,400 volts positive is developed by 
one half-wave rectifier and this is 
applied only to the post-deflection 
intensifier anode on the cathode-
ray tube. The negative half cycles 
from the power transformer are 
rectified in a similar manner and 
the developed voltage is about 1,100 
volts negative. This forms the prin-
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edit any efe 
irfieereive 
BLILEY has 

To name all the engineers who "'con-
sult Bliley first" on frequency control 
problems would make a mighty im-
pressive list. 
They know from experience that 

Bliley engineers are always working 
in advance of the industry's require-
ments, and that the right crystal for 

the crystals 

CIZYSTAIS 

their particular application will be 
available without undue delay. 
That is why Bliley acid etched* 

crystals persistently show up wher-
ever important developments are tak-
ing place in the communications field 
—and go with those developments to 
all parts of the globe. 
Your products, too, will benefit if 

you make it a habit to "consult Bliley 
first" on frequency control problems. 
There's over 15 years of quartz crys-
tal engineering experience at your 
beck and call. 

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

For complete listing of Bliley 

crystals now available see 

BuRetin El- 27 

BLI LEY ELECTRIC COMPANY • UNION STATFON BUILDING, ERIE, PENNSYLVANIA 
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SENSATIONAL VACUUM TITRE 

VOLTMETEKPROHD DEVELOPMENT 

Radically Improved 

High Frequency Performance 

1/2 MICROMICROFARAD INPUT CAPACITY 

OVER 1,000,000 OHMS INPUT RESISTANCE AT 200 MEGACYCLES 

Interchangeable with Standard VM-27 
Probe without Recalibration 

WRITE FOR DETAILS 

11.1elltE111 W. HtI$IIER LA110 ItATOR I Es 
34-04 Francis Lewis Blvd. Flushing, N. Y. 

Naw, no chance for inaccuracies, no danger of a 
spode* piece of work from over or under exposure 
to a time element. The new Signalling Timer, Model 
Series S keeps an automatic eye on any time interval, 
and audibly and visually signals the operator when 
that specific time cycle has elapsed. Con be set for 
seconds or minutes with the highest degree of pre-
cision. Used extensively by the Armed Forces and 
in industry. Write for details. 

INDUSTRIAL TIMER CORPORATION 
\44.1.1C EDISON PLACE NEWARK, NEW JERSEY 

USTe. 
TIM 
COPI,“ , 10 

cipal high-voltage source of the 
electron gun in the oscilloscope. 

In the low-voltage supply, about 
360 volts unregulated is furnished 
to the electronic voltage regulator 
circuit illustrated in Fig. 23. Here 
two 2A3 type tubes, acting essen-
tially in parallel, are in series with 
the load. A de control amplifier 
consisting of a 6SJ7 pentode with a 
glow regulator tube (VR105) is 
placed between the 2A3 grids and 
ground. Any changes in the out-
put voltage, nominally 260 volts, is 
reflected as a change in the poten-
tial at the plate of the pentode and 
consequently as a change in the 
effective series resistance of the 
2A3 tubes. This operates to main-
tain the output voltage remarkably 
constant under variations of line 
voltage so that as much as 15-20 
volts variation may be tolerated. 
The capacitor between the output 
voltage line and the grid of the 
pentode makes the regulator action 
equally good in the case of sudden 
input changes such as unfiltered 
ripples. 

Scope circuits 

The oscilloscope circuits ( Fig. 24) 
used in the indicator are quite con-
ventional and follow those of pre-
war commercial test oscilloscopes. 
A wide-neck cathode ray tube, the 
5CP1, is used and the use of a 
post - deflection intensifier anode 
achieves excellent brilliance. A 
limiting diode is connected to the 
grid of the cathode ray tube so 
that the tube may be turned off 
during retrace time when the 
equipment is in the fast sweep po-
sition. It will be remembered that 
the circuit which originates this 
blanking action is the pedestal gen-
erator. The limiting diode is essen-
tially a dc restorer for the appli-
cation of the pedestal generator 
square wave to the cathode-ray 
tube grid. 

The receiver, which is contained 
with its own power supply in a 
separate chassis, is a wide band 
superheterodyne having the gain 
balance feature in the third if 
stage. It is shown schematically in 
Fig. 25. There is one preselector 
stage, a pentagrid frequency 
changer, three if stages, a simple 
diode detector, and a single stage 
of video frequency amplification. 
The intermediate frequency used is 
1,050 kc. 

Four fixed channels in the neigh-
borhood of two megacycles are 
provided, and these are adjusted to 
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ONE PURPOSE ... the improvement of capacitors 

C-D never relaxes in its determination to improve 
capacitor design and to develop new and better 
materials and processes of manufacture. The C-D 
Type TJ series is typical of improved capacitor 
engineering. 

Where a lot of capacitance must be packed into 
little space, there is no better capacitor for high 
voltage filter applications than' the C-D Type Ti 
containing the Dykanol impregnant. 

Dykanol "G", due to its chemical stability, allows 
operation at higher temperatures. It also permits 
the use of maximum paper thickness for a giv 
size container, with a high factor of safety due 
low voltage stress. Insulation resistance is five or 
more times as high as in capacitors using organic 
oil impregnants. On the larger sizes of the Type Ti 
series, the sturdy porcelain terminals with-
stand extremes of heat and cold and are practi-

M . cally unbreakable. 

L. e Look to Cornell-Dubilier for the extra quality and 
dependability that is engineered into every capad. 
tor — the result of C-D's 35 years of capaciior 
specialization. Cornell-Dubilier Electric Corpora-
tion, South Plainfield. N. J. Other plants at New 
Bedford, Brookline, Worcester, Mass. and Provi-
dence, R. I. 

MINERAL OIL 

Comparative size of capacitors 

for same voltage stress using 

two types of impregnants. 

C-D DYKANOL 

Testing paper for number of conducting particle's. Other 
tests determine thickness, porosity, voltage breakdown. 

CORNELL- DUBILIER 
CAPACITORS 191° Li) 1946 

MICA • DYKANOL • PAPER • ELECTROLYTICS 
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Mail Coupon Below for New 
CONCORD CATALOG—Sent FREE 

IMMEDIM 
SHIPMENT! 

RadoPaet4 
Cu 
equemenr 

11111111 
Hundreds of 
Repair. Replacement and 

Experintentol Ports ot 
MONEY-SAVING PRICES 

P 

32 pages of money-saving bargains in 
hundreds of standard- line, top-quality 
radio and electronic parts. Note these 
typical CONCORD values— 

It-

tsee• 
IMO 

IMO 

Precision 
Resistor 

12 Megehm 
10 K. V. 
Sprague 

ferrule mtg. 

type. 

58121 $495 

Time Delay 
Relay 

15 Amp. con-
tacts, timed 
at 60 sec. + 
or-3 sec. for 
115 v. 60 c. 
operation. 

5134097 $ 4 95 

Order Today for Shipment Tomorrow 
from CHICAGO or ATLANTA 

Huge stocks in TWO convenient ware-
houses—one in CHICAGO and one in 
ATLANTA—are ready NOW to make 
IMMEDIATE SHIPMENT of radio and 
electronic parts and equipment of depend-
able, nationally-known quality—and at 
Victory Clearance prices that mean im-
portant savings on Meters, Condensers, 
Transformers, Resistors, Controls, 
Switches, Relays, Test Equipment, Gen-
erators, Microphones, Tools, and hun-
dreds of Repair, Replacement and Acces-
sory Parts. Whatever your needs, see the 
surprising values offered in CONCORD'S 
NEW CATALOG. Mail the coupon for 
your FREE copy now. 

CONCORD RADIO CORP. 
2.1.yeite.71.1;0atpotation 

CHICAGO 7, ILL. ATLANTA 3, GA. 
901 W. Jerk., uva. * * 265 Peochtre• Street 

CONCORD RADIO CORPORATION 
901 W. Jackson Blvd., Dept. J-36 
Chicago 7, Illinois 
Please rush free copyof CONCORD'S 
new 32-page CATALOG. 

Name  

Address  

LCity 

ecOs 

ct•C; 

 State  

the desired Loran frequencies by 
means of permeability-tuned in-
ductances. The overall band width 
of the receiver is about 60 kc at 
the half-power points. This band 
width is necessary if sufficiently 
sharp pulses are to be received and 
if sufficient resolution of the pulse 
train components is to be secured. 
The overall gain of the receiver is 
better than 10,000,000, and it is pos-
sible to distinguish signals of less 
than 2 microvolts through the re-
ceiver noise. 

The video amplifier has an essen-
tially flat response from about 500 
cycles to about 20 kc. A high-pass 
filter is available at the input to 
the video amplifier for reducing the 
deleterious effects of keyed cw and 
most radio-telephone signals. The 
use of the filter, however, distorts 
the received pulses considerably 
but does not greatly reduce the 
reading accuracy. 

The input to the receiver is at 
low impedance, approximately 50 
ohms. The receiver-indicator is 
usually mounted in the chart room 
of the vessel so that it is under 
custody of the navigator. A ver-
tical antenna, anywhere between 
30 and 100 feet in length, is pre-
ferred and this is rather easily 
.obtained lay running a wire from 
the chart room to the nearest yard-
arm. A loading unit consisting of 
a small inductance with appropri-
ate taps is mounted on the bulk-
head and inserted between the 
antenna and the input to the re-
ceiver. 

Since the appearance of the 
DAS-1 indicator, other models pro-
duced by a variety of manufac-
turers have been pressed into serv-
ice. An airborne set, designated 
as AN/APN-4, was distributed and 
used in large quantities by the air 
forces of the USA and the British 
Empire during the war. In its 
early versions, the AN/APN-4 dif-
fered chiefly in the sweep gen-
erator circuit, where a single pen-
tode performed the duties of both 
fast and slow sweeps, and in the 
consolidation of switching into one 
master switch, so that the process 
of taking a reading was stream-
lined. Later models of the APN-4 
contained in addition a six-stage 
divider chain,7 no stage being per-
mitted to count greater than 5. 
However, this feature led to an un-
duly complicated system for in-
corporating feedback into the di-
vider chain. 

Later in the war, a lightweight, 
single-chassis airborne indicator, 

known as the APN-9, appeared. It 
possessed a simplified divider chain 
and delay circuits, a three-inch 
cathode-ray tube with magnifier, 
a non-linear fast sweep so that 
several of the steps in the match-
ing process could be combined, and 
a decimal system of counting 
markers. This equipment weighs 
about 40 lb. with cables and is at 
present the primary airborne set 
available for commercial use. 
The DAS-1 has been through 

several revisions, known as the 
DAS series, some of which con-
tained a pentode sweep, improved 
systems of switching, and more 
rugged construction in view of 
their use aboard naval vessels. At 
the close of the war, a direct-read-
ing instrument, the DBE, ideal for 
deck mounting, was made avail-
able. It dispenses with the neces-
sity of reading markers, so that 
once the Loran match has been 
made, the reading appears on a 
mechanical counter. It has a novel 
method of introducing the time 
difference, all delays being referred 
to the crystal oscillator sine-wave 
output by suitable phase shifting. 
In the future, Loran indicators 

may be expected to be even more 
streamlined for airborne use and 
undoubtedly will incorporate di-
rect-reading features. The develop-
ment of lightweight components 
during the war will make this pos-
sible. Simultaneous presentation 
of two pairs of stations may be ex-
pected, too, so that the navigator 
will no longer need to advance po-
sition lines in allowing for the 
short interval between readings on 
different rates. Later on, right-
left indicators for homing along 
position lines and for tying in with 
the automatic pilot may become 
available. In the event that a low-
frequency Loran system becomes 
operational three-trace indicators 
may become popular, for the low-
frequency system will not contain 
the disadvantages of long sky-
wave trains. 

7. Fink, D. G., "The Loran System, Part 
In Electronics, December, 1945. 

Press Wireless 
Engineers Move 

Although headquarters for actual 
operations remain in Hicksville on 
Long Island in New York and exec-
utive offices are at 1475 Broadway, 
New York, engineering personnel of 
the Press Wireless Mfg. Corp. has 
practically completed moving into 
the company's new headquarters at 
35th Ave. and 38th St., L. I. City. 
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Trade Mark 

is found on 

quality 
Aucio Transformef s 

and Reactors 

Modulation T-ansforners ( to 500KVA) 

Hermetical y sealed Fran ¡formers 

Plate and Filament Transformers 

Filter Reoctors 

Wave Filters High Voltage Rectifiers 

Microphone and Interstage 
Transformers 

Traastat A. C. Volage Regulators 

Cther Electronic 
cnd Industrial Transformers 

CONFORMING to dimensions is not enough—the cores 
must contain the correct amount of iron. By weighing 

the laminations to meet a specific "normal" for each type 

of core, uniformity—independent of possible variation in 

lamination thickness, is secured. 

Checked against core area, this weighing procedure 

uncovers any physical distortion of laminations. It con-

tributes to evenly distributed flux density and low exciting 

current. 

Care is used in every AmerTran operation. It is reflected 

in the excellent operating characteristics of AmerTran 

Transformers of all types. 

AMERICAN TRANSFORMER COMPANY 

1.711; Emmet Street Newark 5, N. J. 

AM E ORAN 
MANUFACTURING SINCE 1001 AT NEWARK. N J. 

Pioneer Manufacturers of Transformers, Reactors und 

Rectifiers for Electronics and Power Transmission 
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4427 North Clark St. 

The clernand for MERIT 

TRANSFORMERS is greater 

than anticipated — MERIT 

wishes they could take care 

of this demand but face the 

reality that it will be several 

months before new orders 

can be filled. 

TELEPHONE 

Long Beach 6 311 CHICAGO 40, ILL. 

ZOPHAR 
Wax' Compounds and Emulsions 
Wax  

Materials for potting, dipping or impreg-

nating all types of radio components or all 

kinds of electrical units. • Tropicalized 

fungus proofing waxes. • Waterproofing 

finishes for wire jackets. • Rubber finishes. 

• Inquiries and problems invited by our en-

gineering and development laboratories. 

Zophar Mills, Inc. has been known for its dependable service and 

uniformity of product since 1846. 

ZOPHAR MILLS, Inc. 
ESTABLISHED 1846 

117 26th STREET, BROOKLYN, 32 N. Y. 

WIDE READING 

(Continued front page 97) 

ized by the diode in the grid lead. 
The first grid controls the intens-

ity of the tube current, while the 
third grid determines the portion of 
this current reaching the plate. This 
grid is therefore biased to the cen-
ter of its linear operating charac-
teristic and the audio frequency 
signal superposed to effect modula-
tion, resulting in a fairly linear am-
plitude modulation of the plate 
current pulse chain. The outputs of 
all modulator tubes are applied to 
the grid of cathode follower tube 3. 
The synchronizing pulse genera-

tor is controlled by the sinusoidal 
signal from terminal S. Zero bias 
is applied to the third grid of the 
synchronizing signal tube so that 
its plate current pulses are at least 
twice as large as the channel pulses 
when the' latter are not modulated. 
In order to provide a margin be-
tween thé peak values of the syn-
chronizing pulses and of a 100 per 
cent modulated channel pulse, the 
screen grid potentials on the chan-
nel-modulator tubes are made ap-
preciably lower than on the syn-
chronizing pulse generator. The 
synchronizing signal is also applied 
to the cathode follower 3 which is 
connected to a 75-ohm output soc-
ket. A plate load on the cathode 
follower provides a convenient point 
for taking off a monitor signal. 

Receiver 

The receiver synchronizing circuit 
is essentially an oscillator whose 
phase is controlled by the incoming 
synchronizing pulses by a system 
similar to the one described by K. R. 
Wendt and G. L. Fredendall in an 
article entitled "Automatic Fre-
quency and Phase Control of Syn-
chronization in Television Re-
ceivers" published In the "I. R. E. 
Proceedings," 1943, P. 7. Eight 45 
deg. phase shifted sine waves are 
generated by a circuit similar to 
the phasing unit incorporated in 
the transmitter. Seven of these 
sinusoidal waves are applied to the 
control grids of seven channel-sepa-
rating pentodes. respectively, oper-
ating under similar bias conditions 
as the pulse generators at the send-
ing end. 

All the third grids, however, are 
fed in common from the incoming 
composite pulse waveform; each re-
ceived channel pulse chain coin-
cides with one of the sinusoidal 
waves derived from the synchroniz-
ing signal. Under these conditions 
the plate output from each of these 
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The photo above shows a cut-away view 
and completed assembly of Allied type 
TKHX-26 sealed relay with ten soldered 
terminals individual"), color marked. 

ALLIED CONTROL 

DIVERSITY OF DESIGN plus 

IN A LLIED's 
HERMETICALLY-SEALED RELAYS 

These relays are designed to fit your specific applications 
and to fill your special requiiernents completely, but this 
is not all. 

When you specify "Allied" you are sure to get a unit that 
is completely engineered as a sealed relay not just 
ecpiprnent built around &der types. Moreover these sealed 
relays are produced completely. from start to finish, in 
Allied plants, by one organization, under coordinated 
standards. 

These products have back of them a wealth of pioneering 
experience in the sealing of relays to protect them from 
dirt, moisture and many foreugn substances or to prevent 
tampering or accidental damage to the working ports. This 
experience is today expressed in a completely organized 
sealed-relay division, using the most modern techniques 
and equipment including a specially designed sealing room 
where air temperature, humidity and cleanliness are scien-
tifically controlled. 

There is wide diversity of design in Allied sealed relays. 
But of far greater importance ore the benefits of experi-
ence, complete engineering, and modern manufacturing by 
one organization. Before you specify be sure to get all the 
facts about Allied eeJays. 

COMPANY, INC. 
AL- 102 

GENERAL OFFICES: 2 East End Ave. at 79th St.) New York 21, N. Y. i'octories: New f̀or« City ( 2 East End Ave.) 
Plontsville, Conn. Chicago- 4321 N. Knox Avenue, Chicago 41, Illinois. In California: Allied Cetera! Co. uf California, Inc. 

1633 Soul' Hope St., Los Angeles IS, Calif. 
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Radio 
Headquarters 
for 25 
years 

'We ship at once parts, 
equipment, whatever you need! 
This house began its career almost as 
early as Broadcasting itself! Today, 25 
years later, we're the world's largest radio 
supply house! Standard Lines: National, 
I lanimarlund, R.C. A., Hallicrafters, Bud, 
Cardwell, Bliley, and all the others! 

SUPERSPEEG SERVICE Orders 
shipped out saine day received, 
on most goods. 

ENGINEERING SERVICE If your 
engineering problem requires 
special equipment, we'll make it 

Latest bargain flyer 
includes test instru-
ments, record chang-
ers, communication 
receivers, (main trans-
mitting tithes and a 
host of electronic 
items you need today. 

Orstnators ajnc 

Marketers of a eRadio 
the Famous   

MIX° Wire 
Zievision lac. 
NEW YORK 13 BOSTON 10 NEWARK 2 

Cut out coupon, pasta on penny post card, mail today 

R.W.T. Dept. NC-6 
100 AVENUE OF THE AMERICAS, NEW YORK 13 

Gentlemen: Send me FRFE r Irrurr Latest B., ir, Flier 
C-35. parked ti. iii 'recut electroniCecpc ipment «vii c orlquqUICI, 

NAME  

ADDRESS  

CITY  ZONE STATE  

channel-separating pentodes con-
sists of the amplitude modulated 
pulses of a single channel only. 
Pulse harmonics are eliminated by 
filtering and the seven pulse chains 
are then amplified and made audi-
ble in a conventional manner. 

In speech tests, independent ob-
servers found it impossible to dis-
tinguish transmission through the 
equipment from that passing di-
rectly at audio frequency from the 
transmitting micro-telephone. Cross 
talk was just audible on the adja-
cent channel, but unintelligible. The 
effective audio band was from 200 
to 3,500 cycles. 

RCA COLOR TV 

(Continued from page 102) 

Delivery of receivers is planned 
in the third quarter of 1946. Prices: 
Old model pre-war TRK sold for 
$600; the new table model with 7 
in. tube giving television sight and 
sound only, $150. The same with a 
10 in. tube, $195. (This model will 
be available first.) Console with 10 
in. model and a 12 in. loud speaker, 
$250; the same with FM and AM 
reception added, $295; with Victrola 
added, $395. A 15 in. direct view re-
ceiver with FM and AM, $400. Pro-
jection receiver, picture size 16 in. 
x 21 in. with FM and AM, $495. 
These are not firm prices. 
To summarize up to this point, it 

was the belief of several present 
that the 10 in. direct view picture 
gives most value for the money. 
Projection receivers are definitely 
in the de luxe class and actually 
will not give the purchaser, if his 
family group is less than 20, any 
more than the smaller receivers, ex-
cept pride of ownership. 

Image Orthicon cantera 

In another laboratory R. D. Kell 
explained and showed the Image 
Orthicon camera which will oper-
ate not only on very low light val-
ues, but without manual adjust-
ment will accept a very wide range 
of illumination satisfactorily. A 
young lady was seated in front of 
the camera, illuminated by two very 
large spotlights. The picture was 
shown in the same room on a pro-
jection receiver. The illumination 
was then reduced to one 60 w lamp. 
The next step was to reduce it to 
four paraffin candles, and finally 
all but one of these candles were 
extinguished. The remaining pic-
ture was quite distinguishable and, 
of course, for demonstrating pur-
poses very striking. Surprisingly, 

"BAND HOPPERS" 

TURRETS 

ANTENNA COILS 

units for 

other elec a complete 
from amateur radio types to 

broadcast, r-f heating and - 

tronic uses, B & W offe and assem-
rs 

line of AM INDUCTORS 
biles for practically e ions 

very require-

ment. Samples to your specificat 

on request, or send de ndation based 
tails of your 

application for recomme 
on standard B & N)(/ i ductor 

n type. 

BARKER tik 
WILLIAMSON 
"Inductor Headquarters". 

Dept. EL-36,235 Fairfield Avenue 

Upper Darby, Penna, 
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the audience did not applaud or 
seem moved. 
Next it was pointed out that RCA 

was transmitting the voice signals 
which go with the television picture 
not by using a separate FM trans-
mitter as is common practice, but 
by transmitting these signals at 
the edge of the picture—in other 
words, during the time of the re-
turn trace of the television scan-
ning beam. This was shown also on 
the projection receiver where at 
the edge of the picture the sound 
waves could be seen "wiggling". 
While in this laboratory the 

group was told to look at the ex-
perimental studio arranged in one 
corner for color television demon-
strations because it would be used 
during the afternoon when the vis-
itors were at the receiver observing 
the picture. The temporary studio 
occupied about 20 x 30 ft. of floor 
space. This was illuminated from 
overhead by fluorescent lamps ar-
ranged in curved reflectors side by 
side so the whole ceiling was prac-
tically covered by fluorescent lamp 
tubes. Also about 20 of these ar-
ranged in an arc were placed on 
both sides of the stage for front 
illumination. The fluorescent lamps 
were arranged alternately, "day-
light" type and "white" type. The 
illumination was bright, but not 
dazzling. There was practically no 
heat. The nearest flourescent lamp 
was probably 8 ft. from an actor's 
face. The camera used for color 
pick-up was an Image Orthicon to 
which had been added a color scan-
ning drum with a similar drum at 
the receiver revolved in synchron-
ism. 

Color television 

After luncheon the visitors were 
taken to the Princeton Inn located 
about 2 air miles from the labora-
tory. Here they assembled in a 
downstairs darkened room before 
an experimental receiver in which 
a direct viewing tube 12 in. In dia-
meter was used. 
A color chart was first placed be-

fore the camera and then a young 
lady, wearing a light green dress on 
which van-colored flowers made of 
cloth were printed, sang. She had 
auburn hair and her cheeks looked 
highly rouged; a performer-master 
of ceremonies put on an act of 
blowing up colored balloons and 
forming them into the shapes of 
different animals; two girls, one 
blonde, one brunette, appeared to 
select colored scarves and to drape 
them on their shoulders so as to 
show the various color contrasts. 
This program was repeated three 

A bel-4/ice 

Is prepared prepared to serve you with a widely diversified list 
of components, especially those in the fields of radio 
coils, and special transformers. 

Communication Parts has broad experience in de-
sign, engineering, and production "know-how"... 
will aid you in adapting these components you require 
to better production methods. 

If you contemplate a high daily production of 
these types of radio or electronic components you 
will be interested in the strides made by Communi-
cation Parts in engineering to meet quantity produc-
tion requirements. 

A phone call or letter will receive prompt 
attention without any obligation whatever. 

COMMUNICATION PARTS 
NOT INC. 

1101 NORTH PAULINA STREET • CHICAGO 22, ILL. 

AMPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
STRINGED INSTRUMENTS 

USED WITH ANY AMPLIFIER 
AND WITH RADIO SETS. 

ASK YOUR JOBBER ... WRITE FOR FOLDER 

AMPERITE 
56! BFOADWAY NEW YORK 
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MANUFACTURERS OF RADIO, ELECTRICAL 

AND ELECTRONIC COMPONENTS 

  reeOciterition 

7300 HURON RIVER DRIVE DEXTER, MICHIGAN 

GOAT PRECISE- FORMED STAMPINGS 

Sae..‘e 7164teeyctgaa«eite, frzeductio« 
New techniques ir construction and use of high speed, auto-

matic, single operation, multiple-stage, progressive dies, in 

conjunction with the GOAT Precision Feed ( U. S. Pat. No. 

2,250,520), make possible: higher production speeds, lower 

scrap losses, less tool maintenance, overall iower costs, and 

closer tolerances than ever before possible. On lots of 500,000 

or more the savings are indeed worthwhile. 

11) GOAT METAL STAMPINGS, INC. 
Affiliate of The Fred Goat Co., Inc. 

314 DEAN STREET BROOKLYN Y. 

times to give all of the audience a 
chance to move in turn into the 
front seats. The demonstration was 
carried out without a hitch. It was 
transmitted on a frequency of 9500 
mc. The pictures had 525 lines, 
three colors. The picture repetition 
rate was 40 per second. The modu-
lating band width 12 mc; sound 
was transmitted with the television 
picture. 
At the conclusion of this demon-

stration Dr. Engstrom made a state-
ment setting forth to the visitors 
RCA's viewpoint on color. Briefly, it 
was this. RCA's color research had 
now advanced about as far as their 
black and white television was in 
1930. There have been no field tests, 
no standards have been set. RCA 
will join with others when the time 
comes to try to fix these standards. 
RCA is vigorously carrying on im-
provements in color television. The 
time needed to make it commercial 
is at least five years. Color does 
add something to television. How-
ever, at the present time black and 
white television has been developed 
to the point where it is ready for 
commercial exploitàtion. 

Stereoscopic television 

At the conclusion of the color 
television demonstration a brief 
showing of stereoscopic television 
was made. The observer, who had 
to stand close to the television re-
ceiver, was given Polaroid glasses. 
The method by which stereoscopic 
vision was afforded was identical 
with that used in the motion pic-
ture industry. The several guests 
with whom our reporter talked did 
not think that stereoscopic tele-
vision was worth while. RCA made 
no comments as to its value. 

!lakes Rotary Switches 

Grigsby-Allison Co., Inc., has been 
organized in Arlington Heights, Ill., 
to manufacture equipment for ra-
dio band switching and for use in 
instrument manufacture. Initial 
production will be concentrated on 
rotary switches with push-button 
switches and tuners to follow. R. J. 
Grigsby, who heads the company, 
was formerly vice-president of the 
Oak Mfg. Co., Chicago, and later 
vice-president and sales manager 
of Allied Control Co., New York. He 
is also chairman of the board of the 
Grigsby-Grunow Co. K. C. Allison 
was for 13 years production engi-
neer for the Oak Mfg. Co. B. J. 
Grigsby is treasurer and a director 
of the company. 
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(IRONIC MARKETING" 
1. 1946 Radio- Electronic ?art Trade Show. First •ro be held since pre-war, 

at the Hot& Stevens, Chicago, May 13- 1ó--on a of the most ir-nportant 

shows for pa-is manufacturers and suppliers. 

2. "Electronic Viarketing"—May ELECTRONIC INDUSTRUES. A. realistic 

approach to reaciing and understanding your markets. It wi'l contain 

a complete up-to-dote listing of chief engineers and purchasing agents 

of AM-FM- IV stations, and of radio-electronic rranufacturers--he men 

who are yo...r. markes. 

3. 1946 Engireering Directory— revised, double-indexec.A11 part of the 

regular Mcy issue—no extra cost of a thirteenth lumber. Use he 18,293 

circulation to buy and to sell. It's concentrated in buying circula -ion. 

DeDdline for cdvert.surg is April 1 —no foolinc. 

Jet eite SHOW NUMBER 06 

ea MAY 

CALDWELL-CLEMENTS INC. 480 Lexington Ave.. New York 17. Plaza 3-1340 

Clcvelcnd 14 • Chicago 6 Los Angeles 14 • San Francisca 4 
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If you want a Vacuum Tube Voltmeter you 

don't have to coddle—one that gives accurate 

readings in spite of routine knocking about— 

THE JACKSON 

Model 645 AC- DC 

ELECTRONIC 

VOLT-OHM-MILLIAMMETER 
is the instrument for you. Here are 
the condensed specifications. 

Both A.C. and D.C. volt ranges are 
Electronic. This provides maximum 
sensitivity and overload protection for 
all A.C., D.C., and ohms ranges. 

Measures resistance up to 1 billion 
ohms ( 1 thousand megohms)—and as 
low as 2/10 ohm. 

3 million ohms per volt sensitivity on 

0-4 volt D.C. range. Constant input 
resistance 12 megohms on all D.C. 
volts ranges. 

Over 4 million ohms per volt sensitivity 
on 0-1 volt A.C. range. Input resistance 
of 4.4 megohms on all A.C. ranges. Flat 
frequency response between 50 cycles 
and 200 kilocycles. 
Meter c t be damaged by acciden-
tal overload on any electronic range. 
Electronic overload protection on all 
A.C. and D.C. volts, and ohms ranges. 
Variations in line voltage do not affect 
accuracy within the range of 100 to 125 
volts. Equipped with ballast control 
tube and self-compensating circuits. 

Contains 3 tubes (6X5GT/6K6GT/ 
7N7), neon regulator, 1-41/2  volt bat-
tery and ballast; self-contained, fur-
nished with the instrument. 

Meter ranges— 
A.C. Volts: 0-1/4/10/40/100/400/1000 
D.C. Volts: 0-4/10/40/100/400/1000 
Ohms: offloono,000noo,000nmegnomeg 

/100meg/1000meg 
M.A.: 0-1/4/10/40/100/400/1000 
Decibels: Minus 30 to minus 5/minus 10 to 

plus 15/10 to 35/30 to 55 

Either positive or negative D.C. volt-
meter indications instantly by means of 
reversal switch. Signal Tracing type 
test lead, isolation resistor in probe. 

Dimensions-81/2 " x 81/2" x 6"—Unit 
welded steel case, grey morocco finish. 

JAC ÎSON 
gine eiechieaideà&e Jnàfèrunenti 
JACKSON ELECTRICAL INSTRUMENT COMPANY, DAYTON, OHIO 
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NEW BULLETINS 

Variable Rectifiers 

A color folder issued by Richard-
son-Allen Corp., 15 W. 20 St., New 
York 11, N. Y., explains the ad-
vantages of variable rectifiers and 
lists some suggested applications 
for custom built units. In the 
standard models the de output is 
variable from no load to full load. 
The units are small, compact and 
permit easy moving if necessary. 

/Marine Equipment 

The many electronic units devel-
oped by General Electric Co., Syra-
cuse, N. Y., for marine navigation 
and communication are shown in a 
color booklet just issued. The Elec-
tronic navigator, a radar instru-
ment; two way radiotelephone 
transmitter-receivers; depth finder 
and a small ship direction finder 
are among the navigational aids de-
scribed. 

Infrared Ovens 

Constructional details and the 
heating characteristics of Raymer-
sion pre-fabricated infrared ovens 
are shown in a pamphlet by Trum-
bull Electric Mfg. Co., Plainville, 
Conn. Lamp mounting angles in 
these insulated units are engineered 
to provide complete product immer-
sion in the infrared radiation and 
circulating convection heat. 

Punching Equipment 

A complete catalog, covering de-
scriptions of the individual units 
used in this hole punching equip-
ment, has been issued by Wales-
Strippit Corp., 345 Payne Ave., N. 
Tonowanda, N. Y. The re-use of 
interchangeable self-contained 
punching units permits the devel-
opment of unlimited punching de-
signs. 

Kovar-Glass Seals 

Of particular interest to compa-
nies engaged in glass working oper-
ations, a new bulletin, No. 145, pub-
lished by Stupakoff Ceramic and 
Mfg. Co., Latrobe, Pa., gives detailed 
technics for making glass seals with 
Kovar. Characteristic properties of 
Kovar and its available standard 
shapes and sizes are included. Stu-
pakoff has also prepared special lit-
erature for those wanting to pur-
chase finished Kovar-glass assem-
blies to be used as terminals in 
hermetically sealed units.. 
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ACCURACY within 

peetd • • 
CONTINUOUS 

AUTOMATIC 

RECORDING 

of EXPANSION 

and CONTRACTION 

MEASUREMENTS 

SYLVANIA 
DILATOMETE 

THE SYLVANIA DILATOMETER measures expansion and 
contraction by the e •entric quartz tube principle... 
providing the extreme accuracy characteristic of this 
method. 

Simultaneously it automatically records the measure-
ments . . . plotting them in the form of a complete 
elongation-temperature curve for an entire 8-hour cycle. 

No special attention is needed to operate this new 
instrument. Simply insert the specimen and start the 
equipment. No laborious, time plotting of 
curves. The record is continuous. With indicating- type 
instruments, it is often difficult to take readings fast 
enough to follow true changes in length at critical points. 
The recording instrument overcomes this difficulty. 

This Dilatometer is one of many electronic devices 
pioneered hy Sylvania Electric. inquiries are invited. 

SYLVANIA,eELECTRIC 
Electronics Division . . . 500 Fifth Avenue, 'Neu, I ork 18, A. 1. 

MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY TUBES; FLUORESCENT LAMPS. FIXTURES, WIRING DEVICES; ELECTRIC UGH BULBS 
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Ci===ve „kar SPECIALISTS IN 
44/0 

SPECIAL CRYSTALS 

SPACE SAVING 

FREQUENCY STABILITY 

Especially suitable for applications for 

close frequency tolerance . . . VHF ser-

vices — police, aircraft, railway com-

munications, etc. . . . works on 6.3v at 

1 amp. . . . temp control within *- 3°C. 

. . . operates at 60 0C. . . frequency 

control of -.005% ... frequency range 

3MC to 14MC ... fits octal socket .. . 

Write Dept. El for comprehensive 

Catalog, "Selectronic Crystals." 

foe 
CRYSTAL RESEARCH 

LABORATORIES INC. 
23 ALLYN ST., HARTFORD, 3, CONN., PHONE 7-3215 

PEIIFECTIM 
A fine-cut diamond is perfection in beauty and 

formation. But to you as a transformer-user, 

perfection lies in performance, day in, day 

out, under the exacting conditions of your 

particular application. 

Finest engineering talent and most com-

plete electronic laboratories are ready to 

consult with and help you with your problem— 

and to design and produce the transformer 

that will give you perfection in performance. 

"SPECIALIZED 

Ote  

Timing Units 

Covering many of the standar« 
models and special designs of re-
peat and interval timers, time de-
lay relays, contactors, interrupters 
and other timing devices a new 
bulletin has been issued by Haydon 
Mfg. Co., Inc., Forrestville, Conn. 
The basic timing motor unit with 
proper gear trains will provide shaft 
speeds of from 450 rpm down to 1 
revolution in 1,000 hours. Haydon 
engineering service will help design 
special units for any specific tim-
ing problem. 

A irplane Radio 

A four-page folder describing a 
new personal plane radio transmit-
ter and receiver has been issued by 
Electronics Dept., General Electric 

Co., Syracuse, N. Y. The complete 
unit weighing only 12 lb. transmits 

on a frequency of 3105 kc and the 
receiver tunes from 200-420 and 
550-1500 kc. 

Selenium Rectifiers 

Electrical characteristics and 
physical dimensions of some of the 
models of the selenium rectifiers 
made by Radio Receptor Co., Inc., 
251 W. 19th St., New York 11, N. Y., 

are included in an 8-page booklet. 
A page is devoted to normally used 
rectifier circuits and the operating 
responses of typical rectifiers under 
these conditions. 

Precision Castings 

The Austenal Laboratories, Inc., 
224 E. 39th St., New York 16, N. Y., 

pictures the various steps in the 
Microcast precision casting process 
in a new booklet. Many finished 
castings and suggested uses are 
shown, together with the physical 
and chemical properties of vital-
hum when cast by the Microcast 
process. 

Coaxial Connectors 

A folder illustrating twelve types 
of connectors and two low pass fil-

ters for use with coaxial cables has 
been issued by Diamond Instru-
ment Co., North Ave., Wakefield, 
Mass. This Company also manu-
factures many precision parts for 
special diversified applications in 
the radio and electronic industry. 

Polgringl Materials 

A 16-page booklet showing the 
properties and suggested industrial 
applications of Geon resins, plastics 
and latices has been published by 
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TEMPERATURE 
REGULATING 

STAND 

ELECTRIC SOLDERING 
IRONS 

are sturdily built for the 
hard usage of industrial 

service. Have plug 
type tips and are con 
structed on the unit 

system with each 
vital part, such as 
heating element, 
easily removable 

and replace-
able. In 5 
sizes, from 50 
watts to 550 

watts. 

This is a thermo-
statically con-
trolled device for 
the regulation of 
the temperature 
of an electric soldering 
iron. When placed on 
and connected to this 
stand, iron may be main-
tained at working tem-
perature or through ad-
:ustment on bottom of 
stand at low or warm 
temperatures. 

Write for Catalog Sheets 

AMERICAN ELECTRICAL 
HEATER COMPANY 

DETROIT 2, MICH., U. S. A. 

B. F. Goodrich Co., Rose Building, 
Celveland 15, Ohio. These mate-
rials are suitable for compression 
or injection molding, and for dip-
ping and spreading. They provide 
satisfactory characteristics for wire 
and cable insulation, electrical con-
duits, storage battery cases and 
fuse boxes. 

Fluorescent Products 

The many uses and colors of 
fluorescent satins, lacquers, paints, 
powders and writing materials 
made by Switzer Bros., 1220 Huron 
Rd., Cleveland 15, Ohio, are listed 
in a new folder. "Black Light" 
equipment and accessories for both 
permanent and portable installa-
tions are shown. 

FM Broadcast Equipment 

With brief descriptions and pic-
tures of all needed equipment, a 
new brochure issued by Federal 
Telephone and Radio Co., 200 Mt. 
Pleasant Ave., Newark 4, N. J., ex-
plains the company's engineering 
service for the design and installa-
tion of a complete FM broadcast 
station. This engineering supervi-
sion covers full responsibility for 
the design, delivery, installation 
and tune-up of the complete sta-
tion. Included are prices and illus-
trated descriptions of all needed 
studio equipment items. 

Constant Voltage 

A bulletin of 32 pages issued by 
Sola Electric Co., 2525 Clybourn 
Ave., Chicago 14, fi., gives a de-
tailed explanation of how Sola con-
stant voltage transformers work 
and where they can be used to ad-
vantage. Illustrations and techni-
cal data for each of the standard 
units are included. The informa-
tion should be of interest to manu-
facturers of electronic and electri-
cal equipment which Ls designed 
for operation at a specified voltage. 

C 11 Screen Characteristics 

Allen B. Du Mont Laboratories, 
Inc., 2 Main Ave., Passaic, N. J., 
has issued descriptive sheets of P-11 
and P-5 cathode ray screens. These 
coatings were developed primarily 
for photographic recording appli-
cations. P-11 covers cases where 
extremely short persistence is not 
required; the P-5 material has 
short persistence. Graphs showing 
average screen and average visual 
screen efficiency and the spectral 
distribution of the emission radia-
tion are included. 

From the product de-

signer through to final 

assembly and use in 

the field, the Eby Spring 

Binding Poe line offers 

top service based on 

dependabilly. 

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 ore-hand feed-

ing of wire into the 

post. 

4. Corros,on - resistant, 

long- life springs. 

5. Complete range of 

sizes, stem lengths, 

and accessories for 

every application. 

Replace with Eby Spring 

Binding Posts — Write 

today. 

EBY 
IN 

18 W. CHILI EN AVE. 

PHILADELPHIA, PA. 
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THIS grid balancing condenser was 

specially designed for 5 or 10 K.W. 

Frequency Modulation Radio Trans-

mitters operating in the 100 M. C. 

range. This is just one of many exam-

ples of how Cardwell has developed 

condensers to meet specific problems. 

If you have a tough condenser prob-

lem, consult Cardwell engineers. 

(e) 

PART LIST No. PL-7287 

GENERAL CHARACTERISTICS 

Capacity Range: 12.6 mmfds. per 

section 

Airgap: .218" 

Insulation, MYCROY (glass bonded 

mica). 

Size Approximately 3" H x 3'h" 

W x 33/4 " L. 

Material All aluminum except steel 

shaft, brass bearings, 

stator blocks, studs and 

screws. 

Bearings, Ball thrust rear - straight 

shoulder bearing in front. 

Mounting: Foot mounting to 

chassis or three point 

to pond. 

THE ALLEN D. CARDWELL MANUFACTURING CORP. 
MAIN OFFICE : 81 PROSPECT STREET, BROOKLYN 1, N. Y. 

FACTORIES: PLAMVILLE, CONN.—BROOKLYN, N Y 

Radio Components 

Alden Products Co., 117 N. Main 
St., Brockton 64, Mass., has issued 
a 44-page booklet explaining how 
its experience in design, engineer-
ing and manufacturing complete 
sub-assembly and special single 
components will be a help in elec-
tronic equipment production prob-
lems. The booklet is intended to 
replace a personal visit to the Alden 
factory so that the many develop-
ment specialties available at Alden 
may be understood. 

Radio Station Equipment 

Illustrating the modernistic style 
trend of their television transmit-
ter, studio control console, master 
control board and audio control 
console, Sherron Electronics Co., 
1201 Flushing Ave., Brooklyn 6, N. 
Y., has just issued a new two-page 
folder. Sherron design provides for 
easy unit additions as requirements 
grow, covers all equipment from 
complete transmitters to studio 
consoles and monitors, etc. 

Custom Built Motors 

A 32-page color brochure shows 
many of the special design motors, 
generators and alternators that 
Electrical Engineering and Mfg. 
Corp., 4612 W. Jefferson Blvd., Los 
Angeles 16, Cal., has developed for 
specific applications. These cover 
power generation, pumping, air-
craft and marine fields. Several 
types of gear boxes, actuators and 
dual rotation motors also are in-
cluded. 

Switch Manua/ 

A catalog, in color, giving electri-
cal and mechanical characteristics 
and outside dimensions of various 
types of switches, has been issued 
by Mu-Switch Corp., Inc., Canton, 
Mass. Among the special models 
listed are those for heavy duty dc, 
special leaf-spring actuators and 
bracket-type spring plunger actu-
ators for extra rigidity. 

Small Motors, Generators 

A color brochure issued by Elec-
tric Indicator Co., Stamford, Conn., 
gives mechanical details and oper-
ational curves of permanent mag-
net de generators and motors, per-
manent magnet ac generators, se-
ries and universal motors and 
shunt wound de motors. The com-
pany also engineers and builds mo-
tors and generators for special ap-
plications. 
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Chicago Engineers 

Discuss Television 

The one-day engineering confer-
ence held by the Chicago section of 
the Institute of Radio Engineers 
February 9 in the Merchants and 
Manufacturers Club, Chicago, fea-
tured important papers on radio 
and electronic subjects. 
Radio subjects included "Deflec-

tion-type High-Voltage Supplies 
for Television Receivers" by Madi-
son Cawein (Farnsworth); "Aspects 
of F-M Receiver Design" by Frank 
C. Gow (RCA Laboratories); "Radio 
Applications for T-3 Sub-miniature 
Tubes" by Walter R. Jones (Syl-
vania); "The Practical Aspects of 
Intermodulation and Application to 
Design, Testing, and Maintenance 
of Audio Systems" by J. K. Hilliard 
(Altec Lansing); "Radio Receiver 
Response Trends" by H. S. Knowles 
(Jensen). 
Papers presented before the Elec-

tronic section included "VT or Ra-
dio Proximity Fuzes" by John M. 
Pearce (Johns Hopkins Univ.) and 
Dr. Cledo Brunetti (National Bu-
reau of Standards); "The Loran 
Navigation System" by Donald G. 
Fink, Electronics magazine; "De-
velopments in Atomic Energy" by 
Dr. Robert J. Moon (Atomic Scien-
tists of Chicago); "Interesting Ap-
plications of Induction and Dielec-
tric Heating" by John Callanan, 
and Dr. Eugene Mittleman (Illinois 
Tool Works); "Human Relations in 
Engineering" by W. D. Kelsey (Dale 
Carnegie Institute). 

Television 11V supplies 

In his paper, "Deflection-type 
High-Voltage Supplies for Televi-
sion Receivers," Madison Cawein 
described a simplified, compact 
combination horizontal deflection 
oscillator and high voltage supply 
for cathode ray picture tubes. The 
circuit described used a single 6L6 
as a relaxation oscillator with 
screen-grid injection for the syn-
chronizing pulses. In the plate cir-
cuit of the 6L6 is a special trans-
former designed to present an in-
ductance of approximately 60 milli-
henries by reflection of the deflec-
tion coil inductance. In the par-
ticular application of this circuit, 
the deflection coils (horizontal) had 
an inductance of 3 mh, thus the 
impedance ratio of the transformer 
was 20:1. This value of 60 mh in 
combination with the effective re-
sistance of the 6L6 forms an LR 
circuit which, with a tightly cou-
pled feedback winding operating 
the control grid, produces a relaxa-
tion oscillation of suitable defiec-

FIRST 

AWARD . 
FIRST RENEWAL SECOND RENEWAL 

JUNE 23, 1944 WITH STAR. . DEC. 16, 1944 WITH STAR. MAY 26, 1945 

Insulines complete tool and die shop has the 
equipment and know-how required to deliver— 
almost immediately—anything a radio or electronics 
manufacturer might require: anything from a tiny 
lug to an oversize transmitter housing—in any 
quantities and to specifications. 

A full complement of high-production machinery 
i% available throughout the Insuline plant so that 
even your most difficult production problems may 
be solved. Standard terminal boards, metal boxes, 
cabinets, chassis, as well as special stampings of all 
kinds can be produced to the most exacting stand-
ards. There are special facilities for making recep-
tacles, brackets, and sockets of all types, including 
dial-light sockets and pilot-light sockets. 

Because Insuline's facilities are so extensive, any 
item you require—complete assemblies, sub-assem-
blies, or small parts—can be finished within the 
confines of the Insuline plant. 

An Insuline engineer will be glad to discuss any of 
your production problems with you. If you prefer, 
send us your specifications, and we will do our best 
to send you an accurate estimate by return mail. 

Alà 
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RADIO COMPONENTS 

CAIHODI PAY SOCKETS 

ROI 5' PLUGS 

MINIATURE CONNECTORS 

500 

S PLUGS 

001.5 SOCKETS 

.AC OWLET 

005 AC 

AC LINE CORDS 

KIN Stn., 

FWEHOLDER 

040 EH 

TUBE CAP CONNECTORS 

e ee 

Nil 0 4= 

90 See, 

TUNING EYES 

7:r7Altow 

. 206.8 Seri« 

DETACHABLE 
TERMINAL CONNECTORS 

ROO Ste.ts 

211 AND 214 SERIES CATHODE 
RAY TUBE CONNECTOR 

WITH LEADS 
Any requirements in a cathode 

ray tube connector with proper 
leads attached engineered as an 
assembly, high safety factors in 
all kinds of service. Super-long 
leakage paths, rounded, 'corona-
less' clips and Individual pocket 
type insulation and strain relief. 
801-5 SHIELDED PLUGS AND 

441-5 METAL SOCKETS 
Shielded plug and socket for 

automobile sets or for any ether 
equipment where leads mast be 
shielded and shield grounded to 
chassis. Shield is easy to put en 
and solder to plug. Supplied with 
or without shielded cable. 

MINIATURE CABLE 
CONNECTORS 500 SERIES 
Famous for connecting AC mo-

tors in combination sets and e 
kinds of "through-panel" wort. 
Overall diameter only X". Ban 
labor costs by having our spedal 
wire equipment put on leads te 
your particular needs. Under-
writers approved. 

121-5 MINIATURE PLUGS 
AND 441-5 SOCKETS 

Compact plug and metal seal 
socket. Use when you want. con-
nector to come directly out el 
chassis. Leads to your specifica-
tions. "Pocket" type individual 
insulation on each lend and dip. 

AC OUTLET 402AC 
Smallest possible outlet that 

can be eyeletted or rivetted te 
chassis like other components. 
Tabs designed for easy soldering. 
AC LINE CORDS 202 SERIES 
Detachable AC line and with 

socket, neat and compact. Socket 
eyelets or rivets in pl ICI' like other 
components. Underwriters approved. 

FUSEHOLDER 440FH 
Here is a fuseholder that rivets 

or eyelets in place like the other 
components in your set. Cannot 
twist or turn, has spring to eject 
ruse if it breaks, and make con-
tact at base of fuse and prevent 
rattle. Top contact slotted for 
easy removal or fuse ferrule ii hen 
glass breaks. Tabs are special de-
sign for ease in attaching primary 
leads of ample size. 

90 SERIES TUBE CAP 
CONNECTORS WITH LEADS 

Any requirement in tube cap 
connectors supplied with leads of 
proper voltage handling character-
istics. Many made special, hun-
dreds or moldings, stampings and 
aire to draw on. 

206-8 TUNING EYES WITH 
LEADS 

Supplied with tailor-made leads. 
With or without escutcheon and 
bracket. Individual insulation and 
strain relief for each lead. 

200 SERIES DETACHABLE 
TERMINAL CONtrEcTaRs 

Replaces terminal stripe. Sup-
plied with leads. each lead has 
Individual insulation and 'train 
relief. 

WIRE AND CABLE 
Any kind of wire or table laced, 

braided, woven or assembled odds 
any of our components or those 
of other make. Many types of wire 
in stock and in process. 

NEW ITEMS 
Alden la a specialist in bringing 

through special electrical assem-
blies; new samples made promptly. 

ELECTRICAL RECORDING INSTRUMENTS 
Special instruments to record electrical impulses as 

they otter with all the minute variations of intensity and 
duration, free from the lag and inertia of present system. 
"liestrographie" recordare we can supply, include a com-
plete line of facsimile recorders, specially engineered m-
oonier, for high speed signal analysis, slow epeed recorders 
for doe be day events, multi-Mace recorders for slandtene-
see retarding of any phenomenathat can be reduced to 
aleatrkal bodies. 

ALDEN PRODUCTS COMPANY 
BROCKTON 64G, MASS. 

tion properties to operate a 10BP4 
tube. A variable cathode resistance 
adjusts the frequency of oscillation 
while a variable resistance in the 
control grid adjusts the linearity. 
A third variable resistance control-
ling both plate and screen voltage 
on the 6L6 control the size of the 
sweep. 

A synchronizing pulse of approx-
imately 20 volts is required on the 
screen grid. In practice, this is ob-
tained by direct connection of the 
screen grid of the 6L6 to the plate 
of a 6AC7 synch amplifier. The 
6AC7 and screen of the 6L6 draw 
power through a common load re-
sistance. 

The special transformer has twin 
hypersil cores. The plate winding 
is 500 turns of No, 34 wire in pies. 
The grid feedback winding is 100 
turns jumble wound. An additional 
winding of 300 turns in series with 
the 500-turn plate winding forms 
an auto transformer to deliver 
about 4000 volts to a conventional 
voltage doubler using two 8016 
tubes. Filament power for the 8016 
tubes is obtained by two single turn 
windings on the transformer. A 
suitable secondary to match the 
deflection coil inductance is also re-
quired. 

The power supply delivers about 
10 kv at no load, about 7.5 kv at 
0.4 ma. load and a maximum of 1.2 
ma. with short circuit. With a 
1500-ohm load, the current is 0.6 
ma. which is well within the 15 ma, 
limit considered safe by Under-
writers. 

Cawein said no corona troubles 
were experienced if wire size was 
greater than No. 38, laminations 
were free from burrs and winding 
voltage was limited to about 5000 
volts. Retrace time with the circuit 
was 12%. Peak voltage on the 6L6 
is 2400 volts. 

FM design problems 

Outlining the problems in re-
ceiver design for FM, Frank C. Gow 
compared performance, advantages 
and disadvantages of pentagrid 
converters, separate oscillator and 
pentode mixer, and triode mixers. 
Conversion systems were compared 
on the basis of input conductance, 
input capacitance, oscillator feed-
back to antenna and signal input 
required for satisfactory operation. 
IF systems were discussed with re-
gard to bandwidth and stabilization 
of tube input impedance changes 
resulting from AVC by use of cath-
ode degeneration in various tube 
types. 

* And that tells the story. For 

Clarostat is the name and guaran-

tee of a better composition-element 

control such as is now found in the 

finest radio-electronic assemblies where 

trouble and failure and short-life just 

can't be tolerated 

The stabilized element, exclusive in 

Clarostat Series 37 controls, sets new 

performance standards. Extreme im-

munity to humidity, temperature and 

other climatic conditions. Rated at 

1 watt. Resistance values of 500 ohms 

to 5 megohms. With or withcut power 

switch. 

* Try a CLAROSTAT . . . 

Don't take our word for it—you be the 
judge of stabilized-element performance. 
We invite your own test. Write for litera-
ture. Submit your control requirements. 

CLAROSTAT MFG. CO., Inc. • 265-7 N. 6th St., Brooklyn, N.Y. 
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An important fact presented by 
Gow was the distortion produced 
ahead of the detector in the form 
of phase shifts caused, as an ex-
ample, by loading of tuned circuits 
if grids should be driven positive. 
Resulting loading will produce am-
plitude and phase shifts with the 
phase shifts becoming an insepa-
rable part, of the signal. 

The intermodulation analysis as 
a means of determining audio sys-
tem performance as well as suitable 
equipment for making the tests was 
presented by J. K. Hilliard. In this 
test method, two signals of known 
frequency and controlled ampli-
tudes are fed into an audio system 
and the output examined for inter-
modulation factors of these two 
original frequencies. The fewer and 
weaker the intermodulation prod-
ucts, the better is the system. 

Dielectric preform heater 

John Callanan described a con-
tinuous dielectric preform heater 
built for the Firestone Tire Co. to 
heat 35 lb. tank treads in 1.5 min-
utes with a 20 kw. 27 mc. oscillator. 
Synchronized conveyor belts fed 12 
preforms into oscillator cage. Auto-
matic coupling control maintained 
uniform power flow. Equipment is 
now adapted to preheat washing 
machine rollers, cutting curing 
time from 50 minutes to 17 minutes. 

Dr. Eugene Mittelman described 
high frequency heating equipment 
which he had recently inspected in 
Europe. He spoke of the more com-
mon usage of 100 kw and larger 
units in England and Switzerland. 
Units are elaborately engineered 
and are special jobs rather than 
designed for production in quanti-
ties. Germans appear to have done 
little work with dielectric and in-
duction heating apparatus was 
principally rotary generators. One 
unit of 600 kw was in service in a 
Berlin factory. Compact, high 
power induction heating equipment 
using mercury tubes with external 
exciter electrodes was mentioned. 

Frank NI. Davis 

Frank M. Davis, General Manager 
of the Research and Engineering 
Division of the Collins Radio Co., 
Cedar Rapids, Iowa, died of coro-
nary thrombosis February 4, 1946. 
Associated with the Collins com-
pany since 1934, he was widely 
known for his research and devel-
opment work in the field of radio 
communications. 
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Permoflux Designs Assure 
Faithful Reproduction! 

Because Permoflux Speakers excel in translating the 
tone capabilities of carefully designed circuits, more 
and more of the country's outstanding radio manufac-

turers are specifying them as preferred equipment. 

Manufactured in a full range of true-dimensioned 
sizes for every power handling requirement, Permo-
flux Speakers provide the answer to today's growing 

demand for better tone quality. 

11 
PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 

ERM FLUX 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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HI-ELECTRICAL RESISTANCE 
ALL Burke Blocks ex-
c:-.,pt Series 7000 feature 
30 Amp capacity. This 
large block illustrated 
provides 50 Amp capa-
city and wide slot open-
ing. it can be furnished 
with or without covers 
or with switches. Only 
available in 6-wire size. 

BURKE'S 10 Styles of Terminal Blocks 
are completely described and priced in 
a new booklet just completed. Many 
specials are available to meet unusual 
conditions. Consult Burke for your Ter-
minal Block requirements. 

* q4.14iie /Veal /2043,4/€1 
Address: 
1163 W. 
12th ST. 

AC AND DC MOTORS AND GENERATORS 

BURKE Twuniitai BLOCKS 
BURKE ELECTRIC COMPANY • ERIE, PENNSYLVANIA 

When You Want TERMINAL LUGS... 

TURRET 

DOUBLE END 

SPLIT 

yeet 

say C• T. C• 
These heaNily silver plated C.T.C. Terminal Lugs simply 
swage to the terminal board, provide strong, well-anchored, 
swift- soldering terminal posts in a jiffy. 

C. T. C. Turret Terminal 
Lugs have two soldering 
spaces. Lugs heat quickly, 
make wiring firm and neat. 
Made to tit ,là"2", l(6", 
j,„", and %" terminal 
board thicknesses. Al so a vail-
able with single soldering 
space and in Midget size. 

C.T.C. Split Terminal Lugs 
have a :050" hole through 
them, permit wiring from 
top or bottom side of hoard 
without drilling. Stocked 

to lit :)., 2" boards. Ideal 
for transformers and other 
potted units. 

Write for 

C.T.C. Double End Ter-
minal Lugs provide two ter-
minal posts in one swaging 
operation. May be wired 
from top or bottom. Elec-
trical connection perfect 
Stocked to lit h"2" boards 
Also available in Midget 
size. 

C.T.C. Catalog 100 today. 

CAMBRIDGE THERMION1C CORPORATION 

441 Concord Avenue Cambridge 38, Mass. 

PERSONNEL 

A number of changes in the en-
gineering organization of Philips 
Laboratories, Inc., Irvington, N. Y., 
recently organized by North Amer-
ican Philips Co., Inc., involve: Dr. 

James G. Black 

who will be 
chief of the or-
ganization's 
division of mis-
cellaneous 
products and 
t s analytical 

laboratories, 
moving over 
from the Uni-

versity of Michigan; Carol M. Ver-
onda who cornes from the Naval 
Research Laboratory will be as-
sistant engineer in the microwave 
section; Frank Grace, leaves Sound 
Laboratories to occupy a similar 
post in the microwave section; 
George A. Espersen who has been 
tube division engineer becomes an 
associate physicist in the microwave 
section; Dr. Victor Wouk joins the 
laboratory staff at Dobbs Ferry, was 
formerly with Westinghouse Elec-
tric Corp. 

Dr. James G. Black 

Alexander Norden, pioneer radio 
manufacturer and founder in 1921 
of the Norden Hauck Co. in Phila-
delphia, has been elected president 
of the Interstate Mfg. Corp., 125 
Sussex Ave., Newark 4, N. J. The 
company will engage in the produc-
tion of home and automobile an-
tenna systems among other electri-
cal devices. 

Alexander Norden William E. Bradley 

William E. Bradley has been made 

director of research for the Philco 
Corp., Philadelphia. He succeeds 
David B. Smith recently named 
vice-president in charge of engi-
neering. Bradley, who joined Philco 
in 1936, becoming a research engi-
neer a year later, is credited with 
having developed the new Philco 
advanced FM system and has con-
tributed largely to the development 
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of a new ampliner tneory coming 
into use in the television industry. 
He has been assistant director of 
the Philco research division since 
early in 1945. 

Lt. Daniel S. Karp, son of Milton 
J. Karp, who is president of the 
Karp Metal Products Co, Inc.. 120 
30th St., Brooklyn 32, N. Y., has re-
joined the organization as vice-
president in charge of engineering 
and sales. He served 4 years in the 
U. S. Navy. 

Lt. Daniel S. Karp Fred E. Dole 

Fred E. Dole has been appointed 
research consultant for the J. M. 
Ney Co., Hartford, Conn. Until re-
cently he was engaged in war re-
search work in the Radiation Lab-
oratory at M.I.T. 

Roger T. Furr has been made 
chief technical service engineer in 
charge of drafting and physical 
testing laboratory and the engi-
neering procurement section for 
Stromberg-Carlson Co., Rochester, 
N. Y. Other changes in the organi-
zation involve Benjamin Olney who 
is to be director of research in the 
instrument laboratory; Howard IL 
Brauer who moves from the instru-
ment laboratory to the company's 
engineering staff organization; Oli-
ver L. Angevine, Jr., becomes chief 
sound equipment engineer. 

J. K. Poff has been made service 
engineer of the jobber sales divi-
sion of the Astatic Corp., Conneaut, 
Ohio. During the war he was Chief 
Naval Inspector of electronic equip-
ment. 

A. L. Atherton has been appoint-
ed advisory engineer and Fred C. 
Heyl, manager of the quality con-
trol department of the Westing-
house Electric Corp., E. Springfield, 
Mass. 

G. Emerson Pray has been placed 
in charge of management for the 
Tuck Electronic Corp., with head-
quarters at 41 Park Row, New York, 
and 1 Exchange Pl., Jersey City, 
N. J. The 'company manufactures 
testing equipment, radio and tele-
vision receivers and dielectric heat 
sealing apparatus. 

NEW 

L-70 

SERIES 

CARTRIDGES 

Replaceable needle type. 

Streamlined housing. 

High output voltage. 

Low needle pressure. 

QUICK 
DISCONNECT 

Among other improvements in the design of 

new Astatic Phonograph Pickups is a QUICK-

DISCONNECT feature for instant removal or 

insertion of Crystal Pickup Cartridges. Wire 

leads on the pickup tone arm are now 

equipped with special terminal connections 

which may be slipped on or off the cartridge 

pins without tools, soldering or unsoldering. 

Originally, these wire terminals were per-

manently attached to the cartridge. This new 

QUICK-DISCONNECT feature, used with both 

permanent and removable needle type cartridges 

in newly designed Astatic Pickups, eliminates 

messy soldering and saves valuable time in 

service work. Small details, such as this, 

coupled with the high operating efficiency of 

Astatic Pickups, contribute to their ever-increas-

ing popularity and usage. 

THE 

 4N. sT .1 7-1C Crystal Devices manufactured 
tinder Brush Development Co. Patents. 

CORPORATION 
CONNEAUT, OHIO 

IN CANADA CANADIAN ASTATIC LTD, TORONTO, ONTARIO 
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THE NO. 3601 1 

Snap-Lock Plate Cap 

For Mobile, Industrial and other applications 

where tighter than normal grip with multiple 

finger 360 low resistance contact is required, 

the new No. 36011, " Designed for Applica-

tion" Plate Cap is now available. Contact 

self-locking when cop is pressed into 

position. Insulated snap button at top re-

leases contact grip for easy removal without 

damage to tube. Molded black bokelite, to 

fit all tubes with 9 16" diameter contact 

ferrule. 

JAMES MILLEN 

MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MAIDEN 

MASSACHUSETTS 

Paul H. Reedy has been ap-
pointed chief engineer of the en-
gineering research and develop-

ment department of Columbia 
Broadcasting System, New York. He 
joined the department in 1944, will 
be responsible for the execution of 
various engineering problems in 
the laboratories. 

Samuel Gubin, formerly with the 
liadio Corp. of America, Camden, 
N. J., has joined the staff of Spec-
trum Engineers, Inc., a newly or-
ganized engineering and consulting 
firm with laboratories located at 
Preston & Filbert Sts., Phila., Pa. 

J. D. Schantz has been promoted 

to assistant manager of the re-
search department of the Farns-
worth Television & Radio Corp., Ft. 
Wayne, Ind. He came to Farns-
worth in 1939 from a predecessor 
company, Farnsworth Television 
Inc. of Philadelphia, which he 
joined in 1936, and where he con-

ducted research on circuits and 
television terminal equipment. 

George D. Clark has been ap-

pointed chief engineer of the Rus-
sell Electric Co., Chicago. Formerly, 
he was chief motor engineer for the 
Packard Electric Division of the 
General Motors Corp. 

George D. Clark Herbert C. Flounce 

Herbert C. Flocance has been ap-

pointed chief engineer of radio sta-
tion WGHF, New York. He goes to 
WGHF from the Bureau of Ships, 
electronic division, before that was 
connected with NBC and New York's 
municipal station WMCA. 

Frank H. R. Pounsett has been 
named chief engineer of the Strom-
berg-Carlson Co., Ltd., Toronto, 
Ontario. He was formerly chief en-

gineer of the radio division of Re-
search Enterprises Ltd., the crown 
company which made the radar ap-
paratus in Canada for use by the 
armed forces. Prior to this connec-
tion he was chief engineer of the 
radio division of the Stewart-
Warner-Alemite Corp., Belleville, 

Ont., and before that was employed 
by the DeForest Crosley Radio Co. 

•aest rang e  

6lecl:friccaO 
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Spiralon, the newly developed 
Surco plastic insulated wire, em-
bodies many decided improvements 

for tracer code identified wire, par-
ticularly reduçtion in weight and 

space, and smaller sizes of O. D. 
Spiralon's coding combinations are 
unlimited with colored spiral stripes, 
easily and immediately seen. Be-
cause the spiraling does not add 
color pigments to the primary cover-
ing, Spiralon retains increased in-
sulating resistance and allowance 
For greater voltage. 

Covered with a nylon jacket, 
Spiralon also proves highly resistant 
to fungi and abrasion, eliminates 
voids, reduces creepage when ter-
minals are being soldered, and 
injury to insulation when in contact 
with a hot soldering iron. In fact, 
all insulating and protective quali-
ties are greatly increased with this 
thin nylon jacket, which is resistant 
to high heat and low temperatures, 
and which raises the rupture point 
far above that of the average 
lacquer coating on braid. Send for 
complete specifications. 

• SHIELDED WIRE 

• HIGH FREQUENCY WIRE 
and CABLE 

• VINYL RESIN SHEETING 

• INSULATING TUBING 

• INSULATING TAPE 

Address Dept. 0 

84 Purchase St., Boston 10, Mass. 
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Technology Instrument Co. 

Technology Instrument Corp., 
Waltham, Mass. ( 1058 Main St.), 
has been organized for the devel-
opment and manufacture of elec-
tronic and laboratory equipment. 
The three directors of the firm, 
H. H. Scott, R. W. Searle and 
L. E. Packard, represent 46 years of 
experience in engineering and man-
ufacturing in this field. 

H. H. Scott, who will serve as 
president, will have charge of tech-
nical development. A member of 
the Class of 1930 of the Massachu-
setts Institute of Technology, he 
received his S.M. degree the follow-
ing year and since that time has 
been associated with General Radio 
Company as executive engineer. He 
has worked on the development of 
sound and vibration - measuring 
equipment, FM and broadcast sta-
tion monitoring equipment, and 
other measuring instruments. 

H. H. Scott L. E. Packard 

L. E. Packard is treasurer and in 
charge of sales engineering activi-
ties. After receiving his S.B. degree 
in electrical engineering in 1935 
from the Massachusetts Institute of 
Technology, he joined the engineer-
ing staff of General Radio Co. He 
spent four years doing development 
and sales engineering work after 
which he was successively district 
manager in GR's New York and 
Chicago engineering offices. He has 
specialized in the study of sound 
and vibration-measuring technics 
and non-destructive testing of in-
sulation, dielectrics, and bridge 
methods. 
Raymond W. Searle is secretary 

and production manager of the or-
ganization. He has been a member 
of the production department of 
General Radio Co. for the past 21 
years, the last 15 of which were in 
a supervisory capacity. He has spe-
cialized in the study of labor man-
agement and production methods. 
During the recent war he has been 
in charge of the Company's branch 
plant which produced Variacs and 
precision rheostat potentiometers 
as well as heading the department 
in the main plant producing trans-
formers, audio and rf coils, and 
other parts. 

nl 

• • 

No. 129 

EICOR 

4 10 0 FRAME MOTOR 
1/2 HP at 3900 RPM 

5000 

4 • 

3.1 5 

a 

3000 

20.0 

i000 

1 

4EnrOPM•HCE.,C.M0Aele1  s VrrS.IslieS 

f1ELD 2. .0.2Q - • 

&RMATU. 1 - 40 " 1.'5 

ipt 

—• 
4 . 5 

TORQUE ITT rt. lb. 

ELECTRICAL 

Series, shunt, or compound-wound 
Unidirectional or reversible 

Optiona, torque 
Optional speed 

Optimum efficiency 
For control circuits 

Electric braking optional II 

The output—the weight— 
the size—of these 4000 

Frame Motors are features 

well worth remembering. 
Every adaptation of the 

standard design is engi-
neered for the precise 

requirements of an air-

craft, portable, or indus-

trial application. 

MECHANICAL 

Ventilated or enclosed types 
Base or flange mounting 
Operation in any position 
Low space factor 
Ball bearing equipped 
Optional shaft details 
Rugged construction 

4000 FRAME MOTORS 
4020 
Shunt 

4020 
Series 

Watts, Output, Ccn. (Max.) 375 746 

Torque at 3900 RPM (ft. lbs.) .65 1.4 

Torque at 6000 RPM (ft. lbs.) .88 

Speed Regulation 8' 

Lock Torque (ft. lbs.) 2.5 4 

Volts Input (min.) 12 24 

Volts Input (max.) 110 110 

Diameter 4" 4" 

Length Less Shaft 7 1/4 " 71/8" 

Shaft Dia, (max.) .625" .625" 

Weight (lbs.) 9.2 9.2 

_VE__011,Ccedan_;NC., 1501W. Congress St., Chicago, U.S.A. 
DYNAMOTORS • D. C. MOTORS • POWER PLANTS • CONVERTERS 
Expart Ad Aunerna, 119 Brood St., New; York, U. S. A. Coble Aurierna, New York 

ir7i7Je 
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TOP QUALITY AT LOW COST! 
DRAKE patents plus modern high 
speed methods and machinery go a 
long way toward achieving the tradi-
tional excellence and economy of our 
products. It should pay you in better 
performance and lower costs to spec-
ify DRAKE for all of the Socket and 
Jewel Light Assemblies you need. Ask 
for prices and the newest Drake Catalog. 

Radio Circuits 

Printed on Ceramic 

Born of development work on 
the Navy's proximity fuse, and now 
revealed for the first time, radio 
circuits can be "printed" on ceramic 
plates to take the place of the usual 
wiring Dr. Cledo Brunetti of the 
National Bureau of Standards told 

a meeting of IRE at the Marquette 
University this about the process: 
"On a ceramic plate," he said, "is 

laid a silk mask with a pattern cut 
in it. Over this mask is drawn a 
plastic bar, like the rollers of a 

printing press, with a thick paste 
of dissolved silver. The impression 
left on the plate is like the wiring 
of the circuit, only instead of cop-
per wires we have silver lines. 

"Next another mask is placed 
over the plate and sprayed with a 
carbon solution. When the mask is 
removed there are all of the re-
sistors assembled in a circuit. Thin 
condensers are attached to the cir-
cuit and the wiring is completed." 

‘cer Radio Design 

Eliminates Wiring 

The Promenette Radio & Tele-
vision Corp., Buffalo, N. Y., will 
manufacture home radio receivers 
which, the firm claims, are revolu-
tionary in design. All connecting 
wires are eliminated by means of 
bare metal sprayed into channels 
of a plastic chassis. According to 
Bede B. Berger, president, this 
method will speed production ten-
fold, reduce operating costs, per-
mit considerably lower prices, im-
prove set performance. 

New Clarostat Officers 

New officers and directors have 
been elected to direct the Clarostat 
Mfg. Co., Inc., Brooklyn, N. Y., fol-
lowing the retirement of the three 
Mucher brothers who founded the 
company a quarter-century ago. 
Former general manager Victor 
Mucher is now president; George 
Mucher, in addition to holding the 
post of chief engineer which he has 
held for many years past, is vice-
president; William Mucher is the 
treasurer; and Charles Burnell, who 
has long handled the legal, patent 
and labor-relations activities of the 
company, is secretary. These Much-
ers are the younger generation of 
the family of the founders and 
have grown up in the business. The 
new directors are the officers, to-
gether with B. G. Cantor, a New 
York financier. 

METAL 
STAMPINGS 

THE ENGINEERING CO. 

Specialized- au ex-

perience -, over 2e 
years in the tleld—ig 

now available for the 

production of stamped 

metal parts. All types 

of cups, • sleeves, 

flanged shapes, intri-

cate single pieces or 

fabricated components 

are included. High 

quality workmanship 

to exacting specifica-

tions—with . any de - 

iired finish — is em-

bodied in every job. 

DANIEL KONDAKJIAN 

27' WRIGHT ST., NEWARK, N. J. 

IONES 300 SERIES 
PLUGS and SOCKETS 

S-306-AB 
Insulation is of BM 120 molded Bakelite. 
Caps are of metal with formed fibre lin-
ings. Made in 2 to 33 contacts. Although 
designed for 45 volts at 5 amperes, these 
Plugs and Sockets can be used at higher 

ratings where circuit characteristics per-

mit. 2 contact round, others rectangular. 

For additional information write today for 

catalog No. 14 showing complete line of 

Electrical Connecting Devices. 

A high quality line 

of small Plugs and 

Sockets adaptable 

to a thousand uses. 

All Plugs and 

Sockets are Polar-

ized."Knife-switch" 

Socket contacts 

are of phosphor 

bronze, cadmium 

plated. Bar type 

Plug contacts are 

of brass, silver 

plated. 

flOWfillD B. JonEs comPfinw 
2460 W GCORG€ ST. CHICAGO 18 
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NEW BOOKS 

Major Instruments of 

Science and Their 

ipplications to Chemistry 

Edited by R. E. Burk and O. Grummitt. Vol. IV 
in series, Frontiers in Chemistry. Published by 
Interscience Publishers, Inc., 215 Fourth Ave-
nue, New York 3. 1945. 151 pages, price $3.50 

This book is the fourth of a series 
by these editors on "Frontiers of 
Chemistry," all of which have been 
prepared under the auspices of 
Western Reserve University by dis-
tinguished scientists in particular 
fields of research and industrial 
chemistry to prepare technical re-
views on some subjects in their 
field of activity. 
The subjects covered in this vol-

ume are: 
(1) "Electron Diffraction," by L. 

H. Germer of the Bell Telephone 
Labs., who reviews the development 
of this technic, describes the proc-
ess and explains its utility in crys-
tallography. 

(2) "The Electron Microscope," 
by L. Marton of Leland Stanford 
University, taking up the theory, 
construction and applications of 
these instruments. 

(3) "X-ray Diffraction," by M. L. 
Huggins, Eastman Kodak Co., 
Rochester, N. Y. In addition to a 
discussion of the principles in-
volved and ingtruments used, a re-
view of methods of molecular 
structure analysis both inorganic 
and organic, is included. 

(4) "Chemical Spectroscopy," by 
W. R. Brode, Ohio State University, 
describing chemical analysis by 
emission spectra. 

(5) "Application of Absorption 
Spectra to Chemical Problems," 
also by Dr. Brode, which adds de-
tails of absorption and resonance 
forms of spectrographic analysis. 

(6) "The Infrared Spectrometer" 
section by R. B. Barnes of the 
American Cyanamid Company of 
Stamford, Conn., describes the his-
tory, development, apparatus de-
tails and its operation of this form 
of spectrography. 
In each section a selected bibli-

ography is included, and a general 
reference index covering all sec-
tions. 

Two-Way Radio 
By Samuel Freedman, Commander U.S.N.R. 
Published by Ziff- Davis Publishing Co., Chi-
cago, 1946, 506 pages, illustrated. Price $ 5.00. 

This book deals with the systems 
utilized in two-way or point-to-
point radio communications and 
the equipment used in the process. 

ments their technical education, and 
qualifies them for rapid advancement. 

FOR EXECUTIVES 

Years ago it may have been all right 
for a man to start as office boy and 
work his way up to be president of 
his organization. The process took 
years, but there was no better way. 
Now there is a better way. 

The design for a successful execu-
tive has been " blueprinted." A 
straight-line production plan has been 
laid out for quality production. The 
new method fits into today's fast mov-
ing conditions, and accomplishes in 
months what once took years. 

The New Way 

Through its Modern Business Course 
and Service, the Alexander Hamilton 
Institute prepares men for executive 
positions quickly and scientifically. 
Institute training is basic and broad. 
It provides the knowledge that en-
ables men to direct the activities of 
others—not in one department or one 
kind of business—but in all depart-
ments of any business. It covers 
Accounting, Marketing, Finance and 
Production. 
Training of this kind is particularly 

valuable to technical men who are 
often denied responsible, high sala-
ried positions because of their lack of 
business knowledge. The Modern 
Business Course and Service supple-

Simply fill in and mail 
this coupon, and a 
free copy of "Forging 
Ahead in Business" 
will be mailed to you. 

Prominent Contributors 

Among the contributors to the Insti-
tute's training program are such busi-
ness and industrial executives as 
HermanSteinkraus,President,Bridge-
port Brass Company; Thomas J. 
Watson, President,I nternational Busi-
ness Machines Corp. and Clifton 
Slusser, Vice President, Goodyear 
Tire & Rubber Company. 

Forging Ahead in Business 

The manner in which the Institutes 
Modern Business Course and Service 
is brought to subscribers is interest-
ingly told in the fast-reading pages of 
"Forging Ahead in Business." The 
booklet also contains a great deal of 
information about the problems fac-
ing ambitious men who are looking 
ahead—and who want to move ahead. 

ALEXANDIR HAMILTON INSTITUTE 
Dept. 390, 71 West 23rd Street 
New York. lo, N. Y. 

In Canada: 54 Wellington Street, West, Toronto I. Ont. 
Please mail me, without cost, a copy of the 64-page 
book—"FORGING AHEAD IN BUSINESS." 

Name  

Firm Name  

Business Address  

Position  

Horne Address  
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QUALITY PRODUCTS 

AIR 

BATTERY ELIMINATORS 
FOR CONVERTING A.C. TO D.C. 

New Models . . . designed for test-
ing D.C. electrical apparatus on reg-
ular A.C. lines. Equipped with full-
wave dry disc type rectifier, assur-
ing noiseless, interference-free op-
eration and extreme long life and 
reliability. 

• Eliminates Storage Batteries and 
Battery Chargers. 

• Operates the Equipment at Maxi-
mum Efficiency at All Times. 

• Fully Automatic and Fool- Proof. 

STANDARD AND 
HEAVY DUTY INVERTERS 

4• 

LOW POWER INVERTERS 
FOR INVERTING D.C. TO A.C. 

Another New ATR Model . . . de-
signed for operating small A.C. mo-
tors, electric razors, and a host of 
other small A.C. devices from D.C. 
voltages sources. 

FOR INVERTING D.C. TO A.C. 

Specialy designed for operating A C 
-adios, television sets, amplifiers, ad-
dress systems, and radio test equip-
ment from D.C. voltages in vehicles, 
ships, trains, pla-ies, and in D.0 
;districts. 

WRITE FOR NEW CArALOG — 
JUST OFF HE PRESS! 

(AMERICAN TELEVISION & RADIO CO. 
Quality Products Since 1931 

ST. PAUL 1, MINN. U. S. A. 

Various applications of radio to 
fixed, mobile and portable commu-
nication system are described. The 
book is "enthusiastically" written 
and covers the advantages and dis-
advantages of various basic sys-
tems, a description of the equip-
ment and accessories needed and 
the problems encountered in the 
different applications of point-to-
point communications. 

Radio Test Instruments 

By Rufus B. Turner. Published by Ziff- Davis 
Publishing Co., New York-Chicago, 1945. 228 

pages, 216 illustrations, $4.50. 

Of particular interest to amateur 
radio operators and experimenters, 
this book describes how to con-
struct the great majority of in-
struments commonly used in the 
design and testing of electronic 
equipment. Since the text is main-
ly concerned with the construction 
and basic operation of the various 
instruments, no generalized theory 
is provided and there is no attempt 
to discuss applications and operat-
ing technics in detail. Neverthe-
less, this small volume forms a 
very complete and concentrated 
source of information on a neglect-
ed subject. The illustrations con-
sist of wiring diagrams and photo-
graphs of the completed instru-
ments. 

A.S.T.11. Standards on 
Electrical 111tilliffiillff 
!el aierials 
Prepared by A.S.T.M. Committee D-9 on Elec-
trical Insulating Materials, published by Amer-
ican Society for Testing Materials, 260 So. 
Broad St., Philadelphia 2, Pa. 545 pages, $3.25. 

This compilation gives more than 
75 specifications and test methods 
on insulating materials and nu-
merous others on related products. 

Fastener Installation 

A booklet describing a new in-
stallation procedure which reduces 
by fifty per cent the time required 
to install Dzus fastener studs has 
just been issued by the Dzus Fas-
tener Co., Inc., Babylon, N. Y. Use 
of a newly developed grommet 
eliminates separate operations for 
inserting, setting and clinching the 
grommet formerly required. The 
new time-saving procedure may be 
used with practically all types and 
sizes of Dzus fasteners. In addi-
tion to achieving marked savings 
in time costs, the quicker, simpler 
installation procedure greatly fa-
cilitates use of Dzus fasteners in 
mass production operations. It also 
simplifies the replacement of fas-
tener studs in the field. 

MODEL M-151 
Improved and Standard Type 
Microphone Jacks and Plugs 

Solid, silver plated contact coupling can 
be unscrewed completely for soldering. 

NEW 

IMPROVED 

AND 

STANDARD MICROPHONE 

JACKS AND PLUGS 

MODEL M-161 

Chassis mounting, solid silver plated contact. 
Milled flat prevents turning. 

MODEL M-170 
Mates with Model M-151 and M-150 

standard solder contact 

MODEL M-160 

Chassis mounting standard. Solder contact. 

MODEL M-150 

Standard solder contact. Mates with 
Models M-170, M-161, and M-160. 

PRICE AND DELIVERY 
UPON REQUEST 

SEND FOR OUR LATEST 
BROCHURE 

KINGS ELECTRONICS CO. 
372 CIASSON AVE.. BROOKLYN E. NEW YORK 
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Washington-) I. 1 ashington-N. Y. Telecast 

The Lincoln Memorial ceremonies 
in the nation's capital were the oc-
casion for the first regularly-sched-
uled inter-city television broadcast 
from Washington to New York on 
Tuesday, Feb. 12. Using the Bell 
System's coaxial cable, the televi-
sion systems of the National Broad-
casting Co., the Columbia Broad-
casting System and the Allen B. 
DuMont Laboratories joined in 
bringing this special program to 
viewers in New York and Washing-
ton. 

Television cameras operated by 
crews of all three broadcasters were 
located in front of the Capitol, in 
the studios and at the Lincoln 
Memorial. The television images 
traveled from the cameras over spe-
cially equipped telephone wires to 
the Washington terminal of the co-
axial cable, and thence over the 
cable 225 miles to New York. From 
the terminal in the Long Lines 
building in New York the images 
traveled again over specially 
equipped wires to the television 
transmitters of station WNBT 
(NBC) and WCBW (CBS). The 
images were fed direct to station 
W3XWT from the Washington ter-
minal. Each of the three broad-
casters will have use of the cable 
two nights a week for experimental 
use of the intercity television facili-
ties. For the present, direction of 
transmission will be from Washing-
ton to New York. 

N. 1 . Public Library 
to Feature l'ele 

Six television receiving sets are 
being installed in branch libraries 
of the New York Public Library. 
These have been provided by the 
Dumont Laboratories, Inc., and the 
Farnsworth Television and Radio 
Corp., and will represent an experi-
ment with a new technique in adult 
education. 
In addition, Farnsworth is in-

stalling a complete telecast studio 
in one branch library—$200,000 
worth of equipment including an 
electronic television camera, control 
equipment, receiver, lighting, scen-
ery and properties. The College of 
the City of New York is providing 
courses in television to be given in 
this laboratory which will also 
serve as a demonstration open to 
the public. 
"The Library, for its part, is at-

tempting to build up its book col-
lection in this field of greatly in-
creasing interest," explains • F. R. 
St. John, chief of the Circulation 
Dept., who requests donations of 

Drillet Box Jig Saves Up to 75% 
of Jig Body Expense and Labor! 

Technical Methods 
To Help You with Your 

Reconversion Problems 

The six-slded Drille? Box Jig above and at right has a 
range of I 25 different sizes, making it possible to ac-
commodate all sizes up to 6'' capacity— for drilling, 
reaming, counter boring, counter sinking, spot fac-
ing, tapping, etc. 

The DrIllet Box Jig makes special tool design for drill 
jig unnecessary. Saves up to 75% of the time and cost 
of building a jig body. By merely turning thumb-
screws and raising leaf, parts may be quickly loaded 
or unloaded. The jig may be used on all six sides, 
taking advantage of its full capacity. 

Another useful product is chewing gum. You can en-
joy chewing Wrigley's Spearmint Gum even while 
your hands are busy. The pleasant chewing helps to 
steady you—helps keep you alert and on your toes 
when you're doing a monotonous job. 

Besides the satisfaction chewing gives you, it helps 
keep your mouth moist and fresh so you naturally 
feel better—and feeling better you work better. 
Scores of industrial plants report that they have 
stepped up their workers' morale and efficiency by 
making chewing gum available to them. 

You can get complete information from The Chicago 
Drillet Corporation, 920 S. Michigan Ave., Chicago 5,111. 

Drillet Box Jig in Locked Position 

AA- 59 

Permanent 
.tlaguets 

All Shapes, S.zes and Alloys. Alnico magnets 

cast or sintered under G. E. license. Chrome, 

Tungsten and Cobalt magnets stamped, 

formed or cast. 

THOMAS & SKINNER 
STEEL PRODUCTS CO. • INDIANAPOLIS, IND. 

42 YEARS' EXPERIENCE 
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MEASUREMENTS CORPORATION 

SPECIFICATIONS: 

CARRIER FREQUENCY RANGE: 86 to 108 megacycles—individually calibrated dial. 

OUTPUT SYSTEM: 1 to 100,000 microvolts with negligible carrier leakage. 

OUTPUT IMPEDANCE: Constant at 17 ohms. - 

MODULATION: 400 cycle internal audio oscillator. Deviation directly calibrated in 
two ranges: 0 to 30 kc. and 0 to 300 kc. 

Can be modulated from external audio source. 

Audio fidelity is flat within two db from d.c. to 15,000 cycles. 

Distortion is less than 1% at 75 kc. deviation. 

PRICE: $300.00 F.O.B. Boonton, New Jersey PROMPT DELIVERY 

BOONTON NEW JERSEY 

GLASS 
INSTRUMEIVT 
BEARINGS 
GLASS "V" BEARINGS 
made and set to your 

specification 

We specialize in the manufacture 
and mounting of all types of sap-
phire jewel bearings. 

We welcome your inquiries 

• 

1111111.11111 II. III 1,1 & CO. 
Incorporated 

Manufacturers of Jewel Bearings 
for thirty years 

1 SPRUCE STREET 
WALTHAM, MASS. 

THERE'S A DRAKE 
SOLDERING IRON 
FOR EVERY TYPE OF 
ELECTRONIC WORK 

From that mighty mite 

ge=11= 11114Mile'w 

the Drake No. 400 to the high 
speed production "honey" 

the-Drake No. 600-10 there is a 
high quality Drake Soldering Iron 
"just right" for the job. 

• 
Drake Heat Controls and the 
Drake "Magic Cup" Stand are 
important soldering aids. 

SEE 

YOUR RADIO 

PARTS JOBBER 

DRAKE ELECTRIC WORKS, INC. 
3656 LINCOLN AVE. CHICAGO, ILL. 

standard television volumes for the 
branch libraries which will have 
television sets. Each branch col-
lection will serve as a model library 
for students and others who are 
developing television libraries of 
their own. In addition a reading 
list, including gifts, will be printed 
for distribution. 

Infra-Store Television 

Intra-store television experiments 
carried on by the Gertz department 
store, Jamaica, Long Island, were 
demonstrated recently. Simplified 
equipment, especially designed for 
the purpose by William B. Still, 
head of Jamaica Radio & Television 
Co. and operator of station W2XJT, 
was used to present merchandising 
and entertainment features to the 
store's customers. The programs 
were shown via six coaxially con-
nected receivers strategically lo-
cated about the store to catch 
shoppers' interest. The installa-
tion is proving valuable as a dem-
onstration of what can be done to 
make small scale, limited budget 
television practical for stores, 
schools, etc. 

Television Applications 
Filed For 187 Stations 

As of the first of the year there 
were 19 licensed television stations 
in the United States, six of them 
commercial stations and 13 operat-
ing under experimental licenses. At 
the same time, reveals Federal Com-
munications Commission, construc-
tion permits have been issued for 
three more commercial and 13 ex-
perimental stations. Complete data 
on the television situation follows: 

Lic. Comm. Stations  6 
Lic. Exp. Stations  13 
Lic. Exp. Relay Stations  29 
Const. Permits for Comm. Stations  3 
Const. Permits for Exp. Stations  13 
Comm. Const. Permit Applications 142 
Exp. Const. Permit Applications  9 
Exp. Relay Const. Permit Applications  20 

Nilltlirl Conference Opens 

FCC Commissioner E. K. Jett, who 
was elected permanent Chairman 
of the Conference, and Francis C. 
DeWolf, Chief, Telecommunications 
Division, Department of State, were 
the key figures in the opening of 
the North American Regional 
Broadcasting Engineering Confer-
ence which began in Washington 
Feb. 4 and was expected to end 
Feb. 15. The conference was held 
to determine extent of the NARBA 
agreement signed by six countries 
In 1937 and which expires March 
29, 1946. 
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MIAMI 

sago t 

Made right ... to work right ... and stay 
right. Whether in stock ratings or to your 
own specifications you will find Hi-Q corn. 
ponents precise, dependable and long lived. 
Send for samples and complete information. 

Hi•Q Ceramic Capacitors are of titanium 
dioxide (for temperature compensating 
types) and are tested for physical dimen-
sions, temperature co-efficient, power factor 
and dielectric strength. CI type with axial 
leads; CN type with parallel leads. 

Hi-Q Wire Wound Resistors can be pro-
duced promptly and in quantity — with 
quality physical specifications and high 
performance electric specifications. 

Hi-Q Choke Coils are uniform in their 
high quality performance. Ruggedly con-
structed for long service. 

ELECTRICAL REACTANCE 

CORPORATION 

FRANKLINVILLE, N.Y. 

1111F Wattmeter 

Designed to measure the uhf 
power output of inductivity coupled 
transmitters, a new type of watt-
meter has been developed by the 
Bird Electronic Corp., Cleveland, 
Ohio, for use from 20-750 mc, and 
from 5-100 w. Its essential features 
are a series-type thermocouple, a 
50-ohm high loss line, and an 0-1 
ma de meter to read the drop across 
the terminating resistor. Calibra-

tion charts are provided to relate 
transmitter frequency and effective 
power output. Calibration, is ob-
tained by comparison methods. A 
schematic diagram of the equip-
ment reveals that current heats the 
thermocouple junction, resulting in 
direct current through the line pro-
portional to the square of the rf 
current. Deflection of the de meter 
is proportional to thermocouple de, 
indicating the amount of uhf tians-
mitter power. Skin effect and other 
conditions cause the resistance of 
the thermocouple wires to increase 
with frequency. The transmitter 
frequency may be determined with-
in 2%, from the calibration curves. 
Power is dissipated partly in the 
high loss line and partly in the ter-
minating resistor. A blower serves 
to dissipate this heat. At 160 me 
about 90% of the power is dissi-
pated in the line and 10% in the re-
sistor. At higher frequencies more 
power is dissipated in the line and 
less in the resistor. The line atten-
uation of 9-1/2 db at 160 me serves 
to reduce the magnitude of error 
resulting from possible standing 
waves: 

Inspection Booths 

Improved types of inspection 
booths have been developed and are 
in use at the Aireon Mfg. Corp., 
Kansas City, Kans. These booths 
were designed for quality testing of 
purchased products. It has been 
found that four different types of 

Try DALIS — just wire, 

'phone or write . . . 

For 

EVERYTHING 
irt Radio-Electronic 

PARTS and SUPPLIES 

Wholesale Distributors 

RADIO-ELECTRONIC SUPPLIES O. PARTS 
17 Union Square 

NEW YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 
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Allied's 1946 
CATALOG 

agee 
Eeecacutic Seeeeed 

LARGEST AND MOST COMPLETE 

STOCKS... Under One Roof 

you'll find this new Buying Guide 
extremely helpful and valuable today! 
Places over 10,000 items at your 
finger tips—for research, mainten-
ance and production. Includes parts, 
tubes, tools, books, test instruments, 
public address and communications 
equipment. Concentrates all leading 

makes here in one large central stock 
to give you faster, more efficient, more 
complete service—saves you time, 
work and money. Whatever you 
need ... it pays to check with Allied. 
Write, wire or 'phone Haymarket 6800. 

eeeteede«9 Zeal." affle Eeecercusied 

ALLIED RADIO CORP. 
833 W. Jackson Blvd., Dept. 32-C-46. Chicago 7, Illinois 

View of inspection booth used for tes,ing of 
products received by the manufacturer. Op 

erator is shown testing the perfounance 

of a transformer with the Provided meters 
FREE 

Setee ‘en 
NOW 

JUST PUBLISHED! 

The Most Indispensable Reference in Radio-Electronics! 

Electronic Engineering Master Index 

Cloth 
71/2" x 101/2 " 

320 pages 

A master compilation of over 15,000 titles, 
articles and texts selected for their value to the 
research engineer, this INDEX covers the years 
1925-1945 and enables you to survey twenty years 
of research literature on any subject in a matter 
of minutes! 

Vitally Needed in Every Laboratory and Library 

COMPLETE IN ONE VOLUME 

PART I 

January 1925 to 
December 1934 

PART II 

January 1935 to 
June 1945 

PARTIAL LIST OF PERIODICALS INDEXED: 

Bell Laboratories Record 

Bell System Technical 
Journal 

Communications 

Electrical Communication 

Electronics 

Electrical Engineering 

Electronic Industries 

Jour. of Applied Physics 
Journal of I.E.E. 

General Electric Review 
Physical Review 

Proceedings I.R.E. 

Transactions of A.I.E.E. 
Radio News 

R.C.A. Review 
Wireless Engineer 

A $500 Reference Library in One Volume for $ 17.50 

Descriptive circular on request. 

ELECTRONICS RESEARCH PUBLISHING COMPANY 
2 West 46th Street • New York 17, N. Y. 

booths were sufficient to provide 
the voltages and meters needed to 
test the whole line of products used 
by the company. Only spot-checks 

are made, since the standards of 
manufacturers of component parts 
have been set at a high level in the 
last few years. A high chair insu-
lated from the floor by rubber 
wheels has been provided. The in-
dividualization of inspection per-
mitted by the compartments re-
sults in a considerable saving of 
time in the testing of a large num-
ber of component parts. 

Organization to Administer 

Patent Rights? 

A joint Army-Navy Committee 
has filed recommendations that a 
cooperative non-profit organization 
be established to administer elec-
tronic patents resulting from the 
radar program and to license man-
ufacturers to take advantage of 
these developments. 
A committee report explained 

that: "The secretaries of both de-
partments have recognized that 
uncertainty as to ownership and 
scope of patent rights, and particu-
larly as to the methods under 
which the government-owned pat-
ents were to be administered, might 
seriously delay further development 
in electronics, and prevent the ap-
plication of new techniques to pro-
duction for both military and civil-
ian use. . . . 

"There have been and are now 
before Congress various pending 
bills prescribing the methods of ad-
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ENCLOSED GEARED-HEAD MOTORS 
350 e.ft,m, 4, 1 ,teed«Wo« e« 7 dtue 

Iiertte 
Data aad 

Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc-
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 

COMPANY 
ROCKFORD 

ILLINOIS 

SALES ENGINEERS 
wanted by large manufacturer of radio parts 

Will be trained for territorial office management. 
Should have background of broadcast receiver de-
sign engineering experience, pleasing personality 
and desire to learn overall sales and business man-
agement. The position will be remunerated by sal-
ary plus bonus. In reply give historical background 
and minimum acceptable income to start. 

BOX 2637, ELECTRONIC INDUSTRIES 

480 Lexington Ave. New York 17, N. Y. 

BURSTEIN-
APPLEBEE 
COMPANY 

1012 McGee St. 
Kansas City 6. Mo. 

Mail Coupon Now 

FREE TO YOU 
COLOR CODE AND 

OHMS LAW CALCULATOR 
A great convenience. Easy to 
work. Solves many problems. 
Attach coupon to your letterhead. 
Free to radio men, engineers, etc. 

BURSTEIN-APPLEBEE COMPANY 
1012 McGee, Kansas City 6, Mo. 
Send me FREE Color Code and Ohms Law Calculator 

along with latest catalog 

I am 
STATE CONNECTION IN INDUSTRY 

NAME  

ADDRE SS  

TOWN STAT 

FURNACE BRAZING 

pays dividends 

IN 

SMALL METAL 

ASSEMBLIES 
No single factor will have greater influence on 
postwar products than their small parts and 
assemblies. Improving these products — devising 
ways to make them faster, better, at lower cost, 
will determine the success of many a product 
now being planned. 

Atmosphere Furnace Brazing offers the fast, low-
cost solution to the assembly of many of these 
small parts. It is fast, saving some 60% to 75% 
of the time required by other methods. It is 
economical, frequently saving as much as 34 of 
the man hours ordinarily required. It is flexible 
—castings, forgings, stampings or screw machine 
parts may be joined in any combination. 

FEICK Atmosphere Furnace Brazing methods 
and the FEICK reputation for experience and 
know-how have solved the small assembly prob-
lem for many well known manufacturers. 

FEICK facilities for metal fabrication cover 
every step from raw material to finished product 
. . . preparation of the metal, shaping to intri-
cate forms, asmbly by gas, spot or electric 
welding and by Furnace Brazing. They include 
all finishing operations; plating to give better 
appearance or protection, painting ( using infra-
red drying), packaging and shipping to custom-
er's order. 
lf your products involve metal assembly, write 
or phone us. An experienced engineer will be 
glad to discu— your requirements with you. 

FEICK MANUFACTURING 
DIVIS/ON OF 

DETROIT AIRCRAFT PRODUCTS, INC. 

10225 MEECH AVE Michigan 1300 • CLEVELAND 5, OHIO 
SPEC:RIK -5 IN THE INTRICATE FORMING, SHAPING AND ASSEMBLY OF ALL METALS 
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103 West 43rd St., New York 18, N. Y. 

qdere 

HARVEY 
the parts you need 

What do you need? Tubes . . . 
capacitors . . . resistors . . . elec-
trical indicating instruments . . . 
receivers . . . test equipment . . 
recording equipment? Here on 
HARVEY'S shelves are a vast variety 
of still-scarce radio, electronic and 
broadcasting parts and equipment. 
From this huge stock, your orders 
can probably be filled without 
delay . . . and shipped to you 
immediately. 

Look, 
-LIGHTHOUSE" 

type tube! 
General Electric's 
VHF Triode, GL-
446 A—Brand $N8e.; 
guaranteed Perfect 

Quantities Limited 

AND A 

POPULAR 
NECESSITY! 
General Electric' 
3." square D.C. MU! 

hammeter — 0450 es 

Q UO Mines Limited 

Efficient and prompt HARVEY serv-
ice saves you time. Reasonable 
HARVEY prices save you money. 
Put us on the trail of what you 
need today! 

Telephone: LOngacre 3-1800 

160 

ministration and disposition of gov-
ernment-owned patents and inven-
tions. Some of the pending legisla-
tion calls for granting licenses un-
der such patents, while other bills 
would dedicate them to the public. 
Until Congress settles which of 
these conflicting principles is to 
prevail, no official detailed Army-
Navy proposals can be promulgated 
without danger of their being made 
inconsistent with governmental 
policy by the passage of general 
1 egislation." 

The committee found that "pri-
vately held electronic patent rights 
are so widely dispersed in owner-

ship, so interrelated in subject 
matter, and so numerous that ob-
taining licenses on an individual 
basis is practically impossible, 
either to industry or to the govern-
ment. 

"Patents in the electronic field 

can therefore best be handled by a 
cooperative non-profit organization 
which would administer substan-
tially all patents in the field for the 
benefit of their owners, the indus-
try at large, and the public. Any-
one could then obtain all rights 
necessary for manufacture by tak-
ing a single license from such an 
organization." 

Production Tools 

A new loose-leaf reference book 
shows the various types of dummy 
tubes, pin straighteners, masking 
plugs, testing fixtures and gages 
and special production tools made 
by Robert L. Stedman Machine 
Works, Oyster Bay, Long Island, N. 
Y. A section of graphical symbols 
for telephone, telegraph, radio and 
electronic use also is included, mak-
ing this book a valuable help for 
production planning and methods 
work. 

Photoelectric Control 

A new folder showing some of the 
uses of Photo-troller automatic 
control equipment is available from 
the Westinghouse Electric Co., 
Pittsburgh, Pa. Charts are included 
giving maximum distances and 
minimum light intensities neces-
sary for the proper operation of the 
various models. An infrared filter 
to make the light, beam invisible, a 
solenoid valve for controlling 
drinking fountains and a magnetic 

counter for counting operations 
also are covered. 

CLOSING 
DATES 

for 

ELECTRONIC 
INDUSTRIES 

1st 

5th 

25th 

are 

of preceding month 

for all ads requiring 

proofs, composition, 

foundry work, key 

changes, etc. 

of preceding month 

for complete plates 

only—no setting. 

preceding— Publica-

tion Date. 

CALDWELL-CLEMENTS, INC. 

480 Lexington Ave., New York 17, N.Y. 

PL 3-1340 

Un future peace- time 
production. Hades will 

uphold its war-won re-

putation by the scope 

and caliber of its ser-

vice to the radio and 

electrical industries. 

1CAGO 
/ • 

53 W. Jackson Blvd., Chicago 4, III. 
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Pr 
exo 
ment 

The VX Series 

of sub- miniature vacuum 
tubes provide an expand-
g scope ,of opportunity 
new and finer inst .: 

tien. 
by the Ma 
or use • ir 

ysi tru-

Among the "firsts" which 
VX tubes have contributed 
to sub-miniature tube de-

lopment are — filament 
.9tion at 10 milli-

amperes and grid resist-
ance of 7'01t. ohms or 
greater. Ecich tube indi-
viduall - char-
act-  with 

ards. 
ally adapted for 

trometer applications, 
vacuum tube voltmeters, 
PH meters, measuring and 
testing instruments and 
fine instrumentation gen-
erally. 

Available as: 
Tetrodes 
Trodes 
Diodes 

Hi-Meg resistors especially de-
signed for applications where low 
operating currents necessitate ex-
tremely high resistances of great 
stability. 

1,000,000 Megohms 

Actual size 

Vacuum sealed in glass—low tem-
perature and .voltage coefficients. 
Write for technical data on VX 
tubes and resistors. 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 

CLEVELAND 3, OHIO 

Broadcast Engineering 
Conference, March 18-23 

Plans have been completed for a 
resumption of the Broadcast Engi-
neering Conference, suspended dur-
ing the three war years. The sixth 
annual gathering will be held in 
Campbell Hall on the Ohio Univer-
sity Campus at Columbus during 
the week of March 18-23. In addi-
tion to a long program of technical 
reports there is to be an exhibition 
of new broadcast equipment. Fol-
lowing is the program: 

Monday, March 18 

9:00 am to 11:00 am—Contributions of War 
Developments to Broacasting—A. B. Cham-
berlain, Chief Engineer, Columbia Broadcast-
ing System. 
11:00 am to 1:00 pm—Symposium on 
Broadcast Maintenance Problems—A. J. Ebel, 
Chief Engineer, University of Illinois Radio 
Service, Chairman. 
2:30 pm to 4:30 pm—Design of Broadcast 
Studios with Irregular Boundary Surfaces. 

Tuesday, March 19 

9:00 am to 11:00 am—Antenna Patterns 
and the Antennalyzer—George H. Brown, 
Research Engineer, Radio Corporation of 
America. 
11:00 am to 1:00 pm—Symposium on Re-
cording Technics—Lynne Smeby, Associate 
Director, Operational Research Staff, Office 
of the Chief Signal Officer, U. S. War De-
partment. 
2:30 pm to 4:30 pm—General Acoustical 
Problems in Broadcasting—E. .1. Content, 
Station WOR. 
8 pm—Popular Scientific Lecture. 

Wednesday, March 20 

9:00 am to II:00 am—Symposium on VHF 
Antenna and Coupling Circuits—E. C. Jordan, 
Department of Electrical Engineering, Uni-
versity di Illinois, Chairman. 
11:00 am to 1:00 pm—Symposium o'n Tele-

Glass-to-Metal Seal 

An improved method of making Kovar seals 
has been developed by the Westinghouse Lamp 
Division. The surface of the Kovar—the metal 
with the same coefficient of expansion as 
common glass—is first correctly oxidized by 
heating it in a temperature controlled oven. 
Then powdered glass is sprayed on the cooled 
oxidized Kovar. The glass is fused by reheat-
ing. A glass-to-glass seal may now be made 
in the ordinary manner not requiring a highly 
skilled operator 

BRINGS SMOOTH 

PERFORMANCE 

y
ou CAN safely trust Gen-

eral Industries Smooth 

Power motors to deliver com-

pletely satisfactory perform-

ance in your phonographs, re-

corders and record-changers. 

They're compact, lightweight 

yet sturdily built. Their uni-

form speed and quiet opera-

tion make them smooth as 

velvet. Our comprehensive 

line gives you a wide selec-

tion for your planning and fu-

ture requirements. For smooth 

performance, standardize on 

Smooth Power motors. 

The General Industries Company 
DEPT. M • ELYRIA, OHIO 
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ESSENTIAL 
in war and 

....... .. 

PEACE 

OMMUNICATION 
wire is as vital now as 
when there was a war 

on. Scientific wires are 
needed by the carload to 

further our national program 
of reconversion. CORWICO is 

doing its best to deliver such wire for civilian use. 
There's a tremendous job to be done, and you and 
we will do that job. 

Cornish 
WIRE COMPANY, INC. 

15 Pork Row, New York City, New York 
"Made enyineati got gnyinaati " 

vision Station Operation—Robert E. Shelby, 

National Broadcasting Company, Chairman. 
2:30 pm to 4:30 pm—Radio Relays, for FM 

and Televis on. 

Thursday, March 21 
9:00 am to 11.00 am—Stratovision—Ralph 
Harmon, Westinghouse Electric Corp. and 
representatives from Glenn L. Martin Air-

craft Co. 
11:00 am to I:00 pm—Symposium on Field 

Question Box—A. D. Ring, Consulting Engi-
neer, Chairman; John Willoughby, Assistant 

Chief Engineer, Federal Communications 
Commission, in charge of Broadcasting; also 

representative chief engineers from broad-

casting stations. 
2:30 pm to 4:30 pm—Interconnecting Facil-

ities for FM and Television Broadcasting— 

H. I. Romnes and W. E. Bloecker, American 

Telephone and Telegraph Co. 
6:30 pm—Banquet, F. N. Hayes Hotel. 

Friday, March 22 

9:00 am to 11:00 am—High Powered Tubes 
for VHF Operation—W. W. Salisbury, Collins 

Radio Co. 
11:00 am to 1:00 pm—Sympos.um on FM 

Operating Problems—Phillip B. Laeser, Mil-

waukee Journal Co., Chairman. 
2:30 pm to 4:30 pm—Symposium on FM 

Monitors—R. C. Higgy, Director WOSU, 
Ohio State University, Chairman; D. B. Sin-
clair, General Radio Co.; Frank Gunther, 
Radio Engineering Laboratories; H. R. Sum-

merhayes, Jr., General Electric Co. 

Saturday, March 23 

9:00 am to 11:00 am—Symposium on PM 
Modulation Methods—W. L. Everitt, Head, 

Department of Electrical Engineering, Uni-
versity of Illinois, Chairman. 
11:00 am to 1:00 pm—Round Table and 

Experiences in VHF Propagation—Raymond 
M. Wilmotte, Consulting Engineer, Chairman 

Germany's 1111F Tubes 

Some information on German 

equipment has been released by 

the U. S. Department of Com-

merce ( Publication Board) based 

on personal reports by the mem-

bers of the Combined Intelligence 

Objectives Sub-Committee, who 

are making studies of German in-

dustrial and military equipment 

and the status of research. Dur-

ing the next few months, digests 

of reports on the most interest-

ing items relating to electronic 

matters will be published here. 

The complete reports are avail-

able from the U. S. Department 

of Commerce, Washington, D. C. 

—Editors 

• Much curiosity has been exhibited 
about radar technics in Germany. 
Some of the reports were concerned 
with attempts at counter meas-
ures:. In one laboratory, research 
was conducted on methods and 
materials capable of absorbing elec-
tromagnetic radiation. One of 

5Report Index Number, 69. 
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EISLER 
IS WELL EQUIPPED 

TO MAKE YOUR 

TRANSFORMERS 
EISLER OFFERS 

• COMPETENT ENGINEERING 

• PROPER SUPERVISION 

• QUALITY MATERIAL 

• RIGID TEST & INSPECTION 

• GOOD DELIVERY 

• SATISFIED CUSTOMERS 

Capacities 1/4 to 300 KVA. Lighting—Distribu-

tion—Furnace—Auto—Phase Changer—Air or 

Oil Cooled—Power—Special Transformers. 

Write for Catalog 

CHAS. EISLER 
EISLER ENGINEERING CO. 
778 So. 13th St. Newark 3, N. J. 

(near Avon) 

WANTED 
TUNGSTEN SCRAP • TANTALUM SCRAP 

MOLY SCRAP • PLATINUM SCRAP 

NICKEL SCRAP 

Send Sample or Description 

MARTIN COLEMAN 
596 BROADWAY, NEWARK 4, NEW JERSEY 

ESCCI ego SPECIALLY 
N> DESIGNED 

MOTORS, GENERATORS 
AND OTHER ELECTRICAL POWER • UNITS 

Designed and produced to meet your specific require-
ments ... not ordinary stack units. From blueprint to 
finished product ... our years of engineering skill plus 
initiative and expert craftsmanship are your assurance 
of complete satisfactioa. 

ELECTRIC SPECIALTY co. 
214 SOUTH STREET STAMFORD, CONN. 

CanOleesion 
PLASTIC 
PRODUCTS 

* Here at Rogan, you are invited to avail 

yourselves of our complete knowledge and long 

experience in all phases of plastic molding. 

Our staff of trained experts will be glad to 

assist you with your plastic problems, no 

matter how involved or comprehensive. 

In addition to compression molding, we also 

offer an exclusive "deep relief" branding 

process that goes a long way toward reduc-

ing the cost of plastics that must bear mark-

ings, lettering or other descriptive matter. 

Write for facts on this lower cost, combina-

tion service today. 

ROGAN BROS. 
Compression Molders and Branders of Plastics 

7007 S. MICHIGAN AVENUE • CHICAGO 16, ILLINOIS 

TERMINALS 

for 
ELECTRIC WIRES 

SMALL METAL STAMPINGS 

in accordance with your blueprints 

PRECISION PARTS 

from Modern Equipment 

PATTON-MacGUYER CO. 
17 VIRGINIA AVENUE PROVIDENCE 5. R. I. 

ATTENTION 

MANUFACTURERS — JOBBERS 

. . At Less Than Manufacturer's Cost! 
PRECISION RESISTORS—WE. 1% wire wound. Pigtail Leads. 
Over 75 values. OVER 1,2 MILLION AVAILABLE ,  12c 
MOULDED PAPER CONDENSERS—Micamold Cr Solar .005, .01, 
.02, .05, . 1, .25, .5 RMA Coded, Pigtail Leads, 200 V, 400 V. 
600 V. TREMENDOUS SAVINGS! Send us your requ:rements. 
NO OBLIGATION. 

METERS, G.E.-0-1MA 3" square. List $ 10.00. ONLY $3.95! 

Send for a list of other hard to get items! 

MOGULL ELECTRONICS 
68-A W. 48TH ST. NEW YORK, N. Y. 
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TYPE 4F 

Series 4 design characteristics are 
compactness (1 5/8" x 1 3/8" x 
1 5/32"), speed 2 - - 3 milliseconds, 
medium sensitivity ( 10 milliwatts 
minimum - - 30 to 50 milliwatts 
for aircraft performance) and pre-
cision. Moderately low cost. 

feene qio N 
e 

TYPE 5F 

Series 5 relays are 1 3/4" x 1 3/8" 
x 1 7 16", extremely sensitive 
(.0005 watts minimum - operation 
on input from thermocouple).— 
maximum resistance to shock and 
vibration — precise in operation. 

Both Series available with en-
closures and plug-in bases, and in 
hermetically sealed enclosure. 

Other Sigma relays in produc-
tion, and still others under de-

velopment, include both more 
specialized and complicated 
types, as well as simpler and 
more economical designs for 
both A. C. and D. C. operation. 

Our Sales and En-
gineering Depart-

ments are at 
your service. 

Sigma Instruments, in. 
CY-e,1244. RELAYS 

74 Ceylon St., Boston 21. Moss. 

these materials consisted of spiral 
steel shavings imbedded in para-
ffin, which was named Eisenspaene. 
Another material tested was called 
Moltspren, both developed for the 
concealment of submarines. 

In 1943, measurements of reflec-
tion coefficients of submarines and 
aircraft were made at a wavelength 
of 6.8 cm. Measurements were 
made to determine the effect of 
varying the width of strips of "win-
dow", a name given the metal 
strips dropped by Allied aircraft to 
confuse German radar indications. 

Split beam antenna 

Other work concerned an antenna 
system to give a narrow beam in 
the vertical plane and broad in the 
horiontal plane, and to scan in 
elevation, for use with a PPI Indi-
cation. In order to obtain DF in 
azimuth, a split beam system was 
used in conjunction with a rotating 
color filter in front of the CRT. 
Signals from the two beams are 
given different colors—red to port, 
and green to starboard. If a target 
is ahead (in both beams) the signal 
appears to be a combination of red 
and green. 

The DF system, known as "Susel", 
was an attempt to produce a high 
frequency version of the well-
known low frequency "sum and 
difference" principle of measuring 
the rf phase difference between 
received voltages from two similar 
antennas. The indicator system is 
a CRT, and a straight line (col-
lapsed Lissajous figure) is produced 
at an angle O to the time base, 
where e -= na, a being azimuth angle 
for target station and n depending 
on antenna characteristics. 

Anti-tvindow receiver 

Systems were developed using 
range time base for anti-window 
work, and also a search receiver 
version with swept frequency of the 
receiver locked to the time base. 
It should be noted that the receiver 
is rf throughout. A centimeter ver-
sion of the equipment was demon-
strated; this used two polyrod an-
tennas for 10 cm, and a double if 
of 30 and 7 mc. Much difficulty was 
experienced in obtaining accurate 
balance of the two mixers (the 
local oscillator is, of course, com-
mon). The system provides for fast 
DF and has anti-window possibili-
ties. 

A warning receiver "Hela" cov-
ered the range 10 cm to 2 meters.' 

eReport Index Number, 78. 

MACHINED 
PARTS 

LUCITE • VINYLITE • PLEXIGLASS 
POLYSTYRENE • ACETATE 

Complete facilities for machining, mark-

ing, finishing—plastic sheet, rod or tube 

—any size, shape or quantity. 

Send us your prints for quotations 

PLASTICRAFT 
PRODUCTS COMPANY 

BAKELITE & PLASTICS 

PARTS & SPECIALTIES 

MANUFACTURED • FABRICATED 
PRINTED • HOT STAMPED • ENGRAVED 

20 Hudson St., New York 13, N. Y. 
WOrth 2-1837 

pREmA   

Mobile Antennas 
and Mountings 

Get the Signals 
Premax Tubular Steel and Aluminum 
Vertical Antennas and Mountings 
are in widespread use on Fire, Police, 
Public Utility and other emergency 
vehicles. They give universal satis-
faction because they get the signals 
and can withstand the severe road 
shocks. Undoubtedly there is a stand-
ard Premax design that will fill your 
needs. Write for Bulletin. 

Premax Producis 

Division Chisholm-Ryder Co., Inc. 
,112 Highland Ave, Nlanara Falls, N Y 

164 ELECTRONIC INDUSTRIES • March, 1946 



BREAKDOWN PROOF 

DRIVER UNITS 
UNIVERSITY permanent magnet driver 

units represent an outstanding con-

tribution in the sound reproduction 

field. Employing rim center construc-

tion—with consequent close magnetic 

gap and 20% increase in field strength 

.—these units have greater power ca-

pacity than any other units of similar 

size and weight. 

Many exclusive features—rim center-

ing, bakelite flexing surfaces, heat-

proof voice coil suspension and her-

metically sealed dust covers—make 

possible the famous unconditional UNI-

VERSITY breakdown-proof guarantee. 

Power capacity 25 watts, frequency 

100 to 6000 cycles. 

Write today for complete information 

on this all-inclusive line of sound pro-

lectors, speakers and driver unts. 

IIIINIV 
LABORATORIES 

225 VARICK STREET 

NEW YORK 14, N. Y. 

Three dipole systems were used, 
each covering a 3:1 frequency 
range. The German Navy appar-
ently produced an additional an-
tenna system which had directional 
properties. 

The receiver has a crystal detec-
tor and an amplifier which covers 
the band from 30 to 300 kc. CRT 
indication used with this receiver 
involved a triggered time base with 
five sweep speeds made available 
and suitable for pulse recurrence 
frequencies from 15 per second to 
2 or 3 kc. The gain of the amplifier 
was such that noise could be ob-
served, but the overall sensitivity 
was very low. 

Some directional finding work 
was done for the German Navy 
using special 4- and 8-segment 
electrometers of very high sensi-
tivity.7 A major problem, drift of 
the DF minimum, was thought to 
be due to antenna interaction, but 
it was impossible to establish this 
experimentally. Several methods of 
introducing sense into the system 
were tried, both with artificial tar-
gets and by producing asymmetry 
artificially by loading one of the 
segments with a capacity to earth. 

Radar receiver 

A 1.5 meter radar receiver and 
indicator described had one rf stage, 
a tuned circular Lecher wire oscil-
lator and 3 intermediate frequency 
stages on 23 mc. The indicator con-
sisted of an oscilloscope with a 150 
km time base on which were added 
large calibration pips every 50 km 
and small pips every 10 km. The 
first 50 km portion of the time base 
could be expanded and an accuracy 
of plus or minus 30 meters ob-
tained. This accuracy was realized 
by triggering a multivibrator 
through a delay line portions of 
which were tapped off by a double 
contractor arrangement in 30 meter 
steps. 

Another receiver indicator setup 
included expansion of any one of 
the three 50 km sections of the time 
base. A 75 cm Lecher-tuned re-
ceiver used acorn tubes similar to 
954 and 955 types are tuned oscil-
lator and mixer respectively, fol-
lowed by three intermediate fre-
quency stages at 23 mc. The indi-
cator used could also expand any 
of the three 50 km sections of the 
time base. 

A PPI tube using rotating mag-
netic deflection, a long persistence 
screen, intensity modulation, black-

7Report Index Number, 93. 

-IN ALL 

RECTIFIER 

APPLICATIONS 

• DC means C.— Selenium Con-

version and Selenium Control. Sele-

nium Rectifiers are available in 

many different ratings and sizes 

...each designed to perform an 

exact and vital function. Selenium 

Rectifiers are small in size, light 

weight, effic;ent, economical and 

adaptable to all mechanical ar-

rangements. Selenium Rectifiers 

have no moving parts and require 

no maintenance. They are simple 

... rugged and provide instantan-

eous and sileni operation. A few of 

the many reasons why D C means 

SC... Selenium Conversion and 

Selenium Control. If you use D C 

get the facts on SC. 

SEND FOR BULLETINS 

SELENIUM CORPORATION 
of AMERICA 

1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 
• 

on." 01 II‘INIvIN 

EXPORT DIVISION: FRAZAR WANSEN 

.1 Ca.•• SSSSSS f•N .• NCISCID caw oimia 

C•NADA CANADIAN ONI AILAITRIAI, LID 10110.410 11 "Non, 
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magnetic 
iron 

powders 

The high magnetic performance, exceptional Q and 

high permeability assured by Mepham magnetic 

iron powders (hydrogen reduced) is daily advanc-

ing them into wider use in high-frequency, tele-

communication and magnetic applications.... 

Strictly controlled production and attractively low 

prices suggest consultation with the Mepham 

Technical Staff.... No obligation. Send for literature. 

G. S. MEPHAM CORPORATION 
Established 1902 • East St. Louis, Illinois 

Independent 

transmitting tube 

manufacturer 

wishes to increase its 

capital investment or 

strenehen its position 

by a tie - up with an 

equipment manufac-

turer. 

.1ildress 

BO X 3697 

ELEcrizoNic I mil STRIES 
450 Lexington Avenue 

New York 17, N. Y. 

THE GRAYHILL DEMAGNETIZER 

/S DESIGNED FOR DEMAGNETIZING SMALL 

TOOLS WITH DIAMETERS UP TO 7/16", 

SUCH AS DRILLS, TOOL BITS, SCREWDRIVERS, 

ETC., WHICH BECOME MAGNETIZED WHEN IN 

USE. ALSO USED TO MAGNETIZE SCREWDRIVERS 

TO FACILITATE THE SETTING OF SMALL SCREWS. 

OPERATES FROM 115 VOLT A.C. CURRENT. 

WRITE GRAYHILL FOR FURTHER 

INFORMATION. 

FIRST WITH THE BEST! 

9 N. Pulaski Rd., 
Chicago 24, III. 

When any leading manufacturer brings out a new product, 
you're sure to find it at Newark—es fast as the product is avai:-
able. Standard items, too, are always part of the giant stocks 
of both Newark stores. 

BIG NEW CATALOG! Newark's new catalog wib 
include everything for radio and electronics, and by writing for 
it now, you will also be placed on the list of taose who receive 
Newark's famous bargain lists each mon:h. Write today, 
addressing Dept. El of nearest Newark branch. 

4*r 

115.111W 45th St. " W 0' 

NEVI YORK 19 
(ADOLPH GROSS) 

Newark feretompany 
323 • Madison St. 

CHICAGO 6 
(SAN PONCHER) 

ENGINEERING COMPANY 

lireetültiTOMMe(PII 
All types, standard and special design 

Specialists in equipment and 

RADIO TUBES 

F 

CATHODE RAY TUBES 

LUORESCENT LAMPS 

INCANDESCENT LAMPS , 

methods for the manufacture of: 
NEON TUBES 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 

On Production or Laboratory basis 

1307-1315 SEVENTH ST., NORTH BERGEN, N. J., U. S. A. 
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INCREASE YOUR SELLING POWER! 
If you are a manufacturer of radio, phonographs, appliances, 

or an allied line, we offer you competent sales representation 

and distribution in the New York area. We finance our own 

accounts! Visit our spacious, centrally located showrooms: we can 

advise you of new and profitable products for your manufacture! 

HAROLD SHEVERS, INC. 

33 WEST 46TH STREET NEW YORK 19, N. Y. 

TAB 
SPECIAL BUY 

(Limited Quantity) 

All ¡ terns are new unless specified otherwise. 

ELECTRONIC VOLT-OHMMETER BRAND 
NEW U. S. ARMY TYPE 1-107-F PRE-
CISION UNIT. Rugged design housed steel case 
6"x91/4"x4I/8" leather carrying handle. Contains 
Simpson 4" highly damped 400 microamp Al-
nico meter. Clear visible scale large numerals 
easily readable at all points. All voltage ranges 
ten megohms sensitivity; reads 0-3 volts in .05 
o steps: 0-10 volts in .2 o steps; 0-30 volts 
in .5 n steps; 0-100 volts in .2 y steps; 0-300 
volts in 5 v steps-OHMS Rol from .02 to 
1000 ohms; Rx10 from 2 to 10000--; Rx100 
from 20 to 100000-; Rx100 from 20 to 1 

Ro 10000 from 2000 to 10 meg--
(center scale is 10) Unit complete with 3 
test leads; batteries and instructions. Cost 
govt $65. "TAB" special $29.70 Additional 
V.T.V.M. Loctal tube I LE 3/SP Sig C $1.15. 

boggle switches A H&H s.p.s.t.-3arnp. 250 V. .15 
GE switchette CR1070C103F3 d.p.n.o. & n.c. .21 
Mu switch 5 A-125V-s.p.d.t. plunger type .511 
Micro switch 15 A-125V s.p.d.t  .54 
Relay W.E. Sens S.P.D.T. 3500.,=- contacts SA .97 
Relay Ward L. S.P.D.T. 110v. 60:y 15A  1.98 
Trumble circuit hkr. D.P. 25 A  .97 
Heineman circuit bkr. 20 A 110v. 60cy  .97 
Voltmeter AC 150v. 60cy-2/2" ruse  2.95 
G.E. R.F. Thermoamter 0- lamp 21/4 "B'case  3.95 
DC voltmeter 4000v Weston 3"-1000c-_. pr v  11.95 
L&N precision bi-filiar w.w.-non Ind 1/10 of 
1% acc'y resistors for lab bridges. Sizes 
1, 10, 100, 1000 ohms @ .45. Kit of 10 
each range (40 units)   16.00 

Switch- Bridge 10 pos. low resistance   2.20 
Precision (/2 of 1% W.W. 4 kv. 4,000,000 
ohm mull ( L.P. $50)   6.15 

Precision wire w. 1% 30.000 ohms @  .25 
Precision wire w. 100 resistors 0.2 men @ .55 

OSCILLOSCOPE 
5 inch made by Western Electric for U. S. 
Army type BC412-B* Cost gov't over $2000. 
Contains power supplies 115 y 60 cy; ampli-
fiers and controls for Vertical and Horizontal 
position. Focus intensity, Sensitivity, Spread. 
Sweep( fixed freq.) Tubes as follows 58P4, 
879, 574, Six 6L6, Two 6SJ7, 6AC7, 6H6. 
Easily adapted to laboratory Radio service work 
or television. Completely housed heavy steel 
case. Exceptional "TAB" price $59.50 Ship 
wt 175 lbs. 

Sylvania VHF Sil.C. Crystal Oct. Janin 21 .35 
Transformer Kenyon 115 y 60cy Pri-3200 Vat 

1/2 amp @ $19. wt. 40 lbs-per pair $35.00 
Transformer-Sv.26 amp-115v. 60cy Pri-W.E 3.75 
*Eimac 3047L x-MTG tube ( L.P.$50.)  13.95 
W.E. 726 Klystron 10 cm. oscillator   1.95 
Raytheon 723 Klystron 3 cm. os:illator   2.50 
Sockets for Klystron   .10 
RCA 6AC7-1852 H.F. metal pentode ( L.P  
1.75)   .65 

Resistors asst'd 100 type 07 I/2 de 1 watt... 2.58 
Following oil condensers x'ttg type with stand-off in-
sulators, not inferior, motor starting condensers in-
clude products of Aerovox, CD, Tobe, Sprague. Solar. 
G.E. Westinghouse, Sangamo, W. E. ( L. P. have 
.ncreased 16% 
2 mfd. 600 v. d.c. wkg. ( L. P. 3.06)   .90 
4 mfd. 600 y. d.c. wkg. ( L. P. 3.96)   1.15 
6 mfd. 600 v. d.c. wkg. ( L. P. 8.10)   2.43 
13 mfd. 600 y. ds. wkg. ( L. P. 9.60)   2.88 
10 mfd. 600 Y. d.c. wkg. ( L. P. 10.80)   3.24 
1 mfd. 1000 v. d.c. wkg. L. P. 4.50)   .75 
2 mfd. 1000 v. d.c. wkg. ( L. P. 6.00)   1.80 
0.5 mfd. 1400 v. d.c. wkg. ( L. P. 4.00) .....30 
4 mfd. 1500 v. d.c. wkg. ( L. P. 10.00)   3.00 
6 mfd. 1500 v. d.c. wkg. ( L. P. 12.25)   3.67 
2 mfd. 2000 v. d.c. wkg. ( L. P. 7.80)   2.24 

6F6, three 6,17. Meters. relays, blowers and 

$97.50. Ship. wt 250 lbs. 
many other parts. A real "TAB" special at 

cost govt over $3000. Contains two power 
supplies 115 v-60 cy H.V. 3000 at 1/2 amp; 
L.V. 400 at 250 ma. well filtered. Tubes 
Eimac 3047L. 866A, 574, 6C5, two 6L6, two 

Rugged U. S. Army keying unit BC-409A1* 
RADAR POWER SUPPLY 

*Used; like new. tested. $1 Min. orders FOB. N.Y.C. 
Add Postage all orders and 25° 0 deposit. WHitehall 
3-3557. Send for catalog 300. Don't wait, rush orders 
as quantities are limited. 

"TAB", Dept. D-3 
Six Church Street, New York 6, N. Y. 

Our Central Location 
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III %JERE H 
FOR FLEXIBLE WAVE GUIDES IN RADAR 

AND HIGH FREQUENCY ELECTRONIC 

EQUIPMENT 

A completed WAVEFLEX 
assembly with a rubber 

molded covering 

W HERE vibration or moving parts in the equip-
ment are present, WAVEFLEX serves as the 

ideal wave guide. Similarly, flexible construction 
facilitates simple installations, because complicated 
tubing bends need not be manufactured or installed 

to close tolerances. WAVEFLEX can be easily fitted to 

any necessary connections. 

Attenuation— the loss or diminishing force of im-

pulses— is only slightly greater than in rigid tubing. In 

addition WAVEF LEX is the only flexible wave guide, the 

walls of which are absolutely electrically continuous. 

Titeflex wave guides can be 
supplied in any form or shape, and 

we are now producing WAVEFLEX for 

presently used bands. For further de-

tails write to Titeflex Inc., 500 Freling-
huysen Ave., Newark 5. New Jersey. 

WAVEFLEX... 
The only flexible wave 
guide with complete 
electrical continuity. 

Titefle 

lag out of the main pulse at the 
center of the tube was found. Ex-
periments were conducted on auto-
matic sector scan using electro-
static deflection. It happened that 
these developments in a French 
laboratory (LMT) were unknown to 
the Germans. 

A pulse altimeter also was devel-
oped and found satisfactory con-
sisting of an acorn tube transmitter 
with a 0.3-microsecond pulse at 
3,000 volts on the plate of the tube, 
transmitting on 2 meters at a pulse 
recurrence frequency of 1800 pulses 
per second. The receiver used the 
same type of construction as the 75 
cm receiver. 

A radio frequency bridge was de-
veloped to work at frequencies be-
tween 2 and 4 meters, the need for 
which arose because Allied use of 
window had effectively jammed the 
German 50-60 cm radio chain but 
had little effect on radar operation 
in the 2-4 meter band. Consequent-
ly the Germans decided to expand 
the 2-4 meter coverage to put into 
service new stations with six push-
button frequencies between 2 and 
4 meters. The stations were 
equipped with broad-band antenna 
systems and the bridge was neces-
sary to facilitate a rapid matching 
of the complicated Wasserman an-
tenna. The original model of the 
bridge used a crystal detector, but 
this had to be changed to a diode 
because the sole German crystal 
manufacturer, a small specialist in 
Berlin, had his plant destroyed by 
British bombing. 
There were three types of Was-

serman stations, each identical ex-
cept for the towers. Heights infor-
mation was obtained by a shifting 
of the vertical polar diagram with 
hand control, by varying the rela-
tive feed lengths to the upper and 
lowed bays of dipoles in the Was-
serman antenna. Reflector switch-
ing at 50 cycles per second was 
used to secure a form of split on 
the horiontal beam to assist in 
more accurate DF. 

Centro Mores 
Centro Research Laboratories, 

Inc., formerly associated with the 
Insl-x Co., Inc., at 855 Meeker 
avenue, Brooklyn, N. Y., has oc-
cupied a new laboratory with im-
proved facilities located at "Brandy-
wine," Sleepy Hollow Road, Briar-
cliff Manor, N. Y. The organization 
will continue research for the mili-
tary services and industrial clients 
in the fields of electronics, corro-
sion, protective coatings and in-
dustrial biology. 
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are now possr e with 

TOTALIZING 

RESISTANCE DECADE 

TOTA.IZING ATTENUATION 

NETWORK 

CALCULMING BRIDGE 

In the operation of mul-i-dial test eqiipment, the greatest 

single source of error has been the incorrect addition 

or interpretation of dial !, ettincs To eliminate such 

errors, the Doyen Company has developed a line of test 

equipment having calculating and totalizing indicators*. 

ELIMINATE 

ERROR  

These new devices automatically totalize the various 

dial settings at one point on the face of the units, 

where the total can be seen quickly and without eye- NO MORE 

strain. Another feature of these calculators is that on CALCULATION 

bridges, the decimal point is automatically set in the 

right place, without any mental calculations. 

In order to insure the serviceability of the calculating in-

dicator, life tests were conducted on this new feature. 

These tests proved conclusively that perfect functional 

results will be obtained after millions of operations. 

As a time saving device, the calculating indicator will 

speed up measurements in some cases as much as 100%. 

SAVE TIME 

These totalizing and calculating devices will be avail-

able shortly on a wide variety of equipment including WIDE 

bridges, resistance decades, voltage dividers, attenu- APPLICATION 

ation networks, etc. For fJrther information write to 

our Engineering Depa-tment. 

Patent Applied For 

THE DAvEN COMPANY 
191 CENTRAL AVENJE 

NEWARK 4, NEW JERSEY 



RCA-89 
Water cooled. 14 kw 

I* 

• RCA-889R-A 
Forced-air cooled. 10 kw 

21. 

RCA-892,R 
Forced-air cooled 10 kw 

at 1.6 Mc. Mu- 50. 

RCA-7C24 
Forced-sir cooled. 4 kw 

at 110 Mc. Me-25. 

RCA-9C2 I 
Water ccoled. 100 kw 

at 5 Me. Mu- 38. 

Natural ar forced. 

air cooled. t kw at 

30 Mc. Mb-35. 

RCA-9C22 RCA-889-A 
Forced-air cooled. 65 kw Water cooled 10 kw 

at 5 Mc. Mu 38. at 50 Mc. Mu- 21. 

RCA-673 
Half-wave -riescury rec-

tifier. Super-jumbo base. 

125 amps 

Half-wave mercury rec-

tifier. Jumbo base. 
1.7 am s at 10 000 v. 

RCA Tubes for Electronic Heating 
These 10 Outstanding Types 

Offer Wide Latitude in Design 

THE 3 water-cooled and 5 forced-
air cooled RCA power triodes 

illustrated range in output from 1 to 
100 kw. Higher outputs are readily 
obtained by using the tubes in push-
pull or push-pull parallel. Opera-
tion at higher than quoted frequen-
cies is practical at slightly reduced 
ratings. Most types are in the me-
dium-mu class, resulting in good 
stability under changing load, and 
have moderate excitation require-
ments. The forced-air cooled types 
permit simplified designs having 
the advantage of complete mobility 

The RCA 575-A and 673 hall-
wave mercury-vapor rectifier tubes 
have coated filaments of a special 
alloy that provide higher thermal 
efficiency. Zirconium-coated anodes 
provide increased radiation and are 
shaped to reduce arc-back and con-
fine glow-discharge bombardment. 

The large demand for RCA tubes 
in broadcasting and industrial ap-
plications has resulted in produc-
tion economies that are passed on 

The Fountainhead of Modern 

TUBE DIVISION 

Wi RADIO CORPORATION of AMERICA 

to you in the form of lower prices 
and higher quality. 

RCA tube application engineers 
are ready at all times to co-operate 
with circuit engineers in the design 
of radio and electronic equipment 
using these or other RCA tube types. 
If they can be of aid. or if you wish 
additional data on any specific RCA 
tube types, write RCA, Commercial 
Engineering Department, Section 
D- 7C, Harrison, N. J. 

Tube Development is RCA 

ayî  HARRISON, N. J. 
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You've Got To Hand It To Thi 

Mallory Moto ting Capacito 

/  

MOISTURE- PROOF CASE 

SPLASH- PROOF END tAP 

ism. ...-.- 

e 

ONE trouble with ordinary motor-starting capaci-
tors is that they're not too well insulated— the 

cardboard sleeves get soggy in time. Not so with this 
plastic encased Mallory Type P capacitor! 

Then, too, many manufacturers have trouble with tight fitting end 
caps — or with padding expedients that are intended to stop 
rattling. Not true of this Mallory Type P AC capacitor with its 

lock-in end cap! 

Finally, most AC capacitors are troublesome to mount — they 
need all kinds of expensive and extraneous gadgets. But Mallory 
Type P has its own mounting bracket. Only two screws are needed 
to put it in place! 

For eliminating replacement headaches, improving appearance, 
speeding up assembly time—you've got to hand it to this Mallory 
Motor-Starting Capacitor. We'll be glad to send you specifica-

tion sheets — write for form #746-C. 

11111;211.1111ALLORTcApAcIT 
( EL Wale  T I C, F I yihriakini 

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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25 WASHINGTON STREET, BROOKLYN 1, N. Y., CABLES: -ARLAB -
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COPYRIGHT 1945 THE HALLICRAFTERS CO 

haul-afters Keeetepaie S-40 
New beauty and per-

fect ventilation in the 

perforated steel top 

Separate electrical 

bandspread with in-

ertia flywheel tuning. 

Tuning range from 

540 kc to 42 Mc con-

tinuous in four bands 

Self-contained, shock 

mounted, permanent 

magnet dynamic 

speaker 

All controls logically 

grouped for easiest 

operation. Normal 

position for broad-

cast reception 

marked in red, mak-

ing possible generat 

use by whole family. limiter 
Automatic noise Standby receive 

switch 
Phone jack 3- position tone 

control 

New design, new utility in a great 

new communications receiver ... 

(APPROXIMATELY) $7950 
He -e is Hallicrafters new Model S-40. With this great communications receiver, handsomely designed, 
expertly engineered, Hallicrafters points the way to exciting new developments in amateur radio. Read 
those specifications ... it's tailor made for hams. Look at the sheer beau.), of the S-40 .. nothing like it 
to be seen in the communications field. Listen to the amazing performance ... excels anything in its price 

class. See your local distributor about when you con get an S-40. 

INSIDE STUFF: Beneath the sleek exterior of the S-40 is a beautifully en-
gineered chassis. One stage of tuned radio frequency amplification, the 
S-40 uses a type 6SA7 tube as converter mixer for best signal to noise 
ratio. RF coils are of the permeability adjusted " micro-set" type identical 
with those used in the most expensive Hallicrafters receivers. The high 
frequency oscillator is temperature compensated for maximum stability. 

From every angle the S-40 is an ideal receiver for all high frequency 
applications. 

hallirrafters RADIO 
THE HALLICRAFTERS CO., MANUFACTURERS OF RADIO 

AND ELECTRONIC EQUIPMENT, CHICAGO 16, U. S. A. 

Sost Hallicrafters Representatives in Canada: Rogers Majestic LimitId, Toronto - Montreal 
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CML 1420 
ELECTRONIC GENERATOR 

Frequency stability of the CML 1420 is 

better than 2% after initial warm-up. 

Maximum distortion at full output 

into resistive load is 10%. Regula-

tion no-load to full load within 

4%. Nominal regulated volt 

age output 80-120-135-215-

255 or 270 volts. Power 

input 115 volts 60 

cycles 1200 watts 

single phase. 

TEST 
POWER 
for 

Continuous 
Duty 

FREQUENCY 

RANGE: 

50 to 6,000 Cycles 
in 4 bands 

POWER 

OUTPUT: 

250 Watts Con-
tinuous Duty 

FREQUENCY 

CONTROL: 

Single dial, direct 
reading, I i n ear 
scale in 4 ranges-
50 - 180; 170 - 600; 
500-1800; 1700-6000 
cycles. 

Send for Descriptive Bulletin 

COMMUNICATION 
MEASUREMENTS 
LABORATORY 
120 Greenwich Street, New York 6, N. Y. 

Rotobridge • Electronic Generators • Power Supply Units 

THE COVER 

Parabolic transmitting and re-
ceiving reflectors, located atop the 
headquarters building of the Inter-
national Telephone and Telegraph 
Corp., 67 Broad Street, New York, 
beam single microwave carrier for 
radio-telephone circuits permitting 
24 simultaneous two-way conversa-
tions. This station is one in a net-
work set up by the Federal Tele-
phone and Radio Corp., Interna-
tional Telephone and Telegraph as-
sociate, between New York, Tele-
graph Hill, near Hazlet, New Jersey, 
and Nutley, New Jersey, utilizing 
the pulse time modulation system 
developed by Federal laboratories 
and described in Electronic Indus-
tries for November, 1945. 
Pulse time modulation communi-

cation, in which intelligence is 
conveyed by varying the time be-
tween short pulses, constitutes a 
multiplex system whereby a num-
ber of separate two-way conversa-
tions with high audio fidelity can 
be carried on simultaneously over 
the same carrier. The present sys-
tem has 24 channels. The system 
has a high signal-to-noise ratio 
and provides the additional ad-
vantages of transmission of DC for 
dialing or bell-ringing, and elimi-
nation of cross-talk and other in-
terferences. Further, any noise 
which enters the system is not 
cumulative in the repeaters and so 
the number of repeaters which may 
be used in a system does not ap-
preciably affect its efficiency of op-
eration. 

"What, No Pressure 
Cookers??" 

Wartime shortages and the gen-
eral scarcity of certain consumer 
goods reared its head again this 
week in the form of human inter-
est at The Daven company, manu-
facturers of the Daven potentiom-
eters and attenuators. 
The Daven company recently re-

ceived a strange request from a 
non-priority source. A young bride-
to-be wrote: 

"Gentlemen: 
I've heard that you made or car-

ried aluminum pots and pans. I 
expect to get married soon, and I 
can't seem to find any more alu-
minum pots. If by any chance you 
may have any in stock, I would ap-
preciate it very much if you could 
let me know what you have and the 
price of them. Thank you." 
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UN IFORM 
in electrical characteristics, due to 

G-E precision manufacturing 
methods... 

Type GL-3C23 

THYRATRON 

$9 
Anode peak voltage, 1,250 v; peak cur-
•ent 6 amp; overage current 1.5 amp. 

EVERY G-E tube performs AS RATED— 
assuring you of 100-percent efficient service! 
'TUBES carrying the G-E mono-
-8- gram, when you place them in 
their sockets, will do exactly what 
they were designed to do. Reasons 
are: ( 1) the most modern high-pre-
cision equipment is used in their 
manufacture, (2) G-E tubes are pre-
tested for service by methods which 
safeguard and enforce the correct 
rated performance. 

This high level of efficiency is sup-
ported by a strong written warranty, 
which further assures you of full 

dollar-value from every G-E tube 
you purchase and install. 

Furthermore . . . G-E thyratrons, 
ignitrons, pliotrons, and other types 
are easy to obtain, as well as depend-
ably efficient! There is a G-E tube 
distributor or dealer near you, equip-
ped to make quick deliveries. 

Telephone this G-E tube supply 
source! Learn how his fast local ser-
vice, given out of stock, can prevent 
machine shutdowns due to unex-
pected tube failures. Knowing your 

GENERAL ( 

nearby G-E tube distributor or deai-
er, and his facilities, is a real stride 
toward the full-time performance of 
your plant. Electronics Department, 
General Electric Company, Schenec-
tady 5, New York. 

DISTRIBUTORS AND DEALERS ,:%/ERYWHERE, 

RACKED UP BY ADDITIONAL G- E TUBE 

STOCKS iN CENTRALLY LOCATED CITIES 

FROM COAST TO COAST 

ELECTRIC 
TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE T JBES • VACUUM SWITCHES AND CAPACITORS 
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A NEW AND DIFFERENT 

SWEEP GENERATOR 
Needed in 

TELEVISION, FM, RADAR, HIGH FREQUENCIES 

$395.00 APPROXIMATE PRICE 

For your work in television, FM, radar, high fre-
quencies, etc., you will need one of these newly 
developed electronic frequency modulated signal 
generators covering a continuous range between 
500 Kc and 110 Mc. Designed primarily for use for 
field, laboratory, or production alignment of wide 
band r.f., i.f., or video amplifiers used in radar, 
direction finders, television, or other wide-band 
systems. 

Sweep range is adjustable from 10 Mc. down to 
5,000 cycles at any frequency within the above 
range for alignment of narrow-band receivers or 
amplifiers. Self-contained power supply. Input 
110 V., 50-60 cycles. A.C. 60 watts. Two internal 
,'markers" are provided, one at 
intervals of 10 Mc., the other at 
intervals of 1 Mc. for band-width 
measurement. The amplitude of 
these markers is adjustable from 
the panel. The main dial is 

UNITED 

ST 
Window to 

e World 

.1 Volt, Max., 500 Kc to 110 Mcs; 

100 Ohms, 10 Mc. Sweep Width 

SAVES TIME 
—In Production and in Testing 

LIGHT 
—Only 16 lbs. 

SMALL 
—141/2" x 8" x 8" 

Also Available Immediately 

In Sample Quantities 

HIGH VOLTAGE RF POWER SUPPLIES 
(10 KV, 24 KV, or 30 KV) for 7, 10, 12, or 14 inch 
direct-viewing Kinescopes and for projection 
sets 

ICONOSCOPE YOKES 

CATHODE RAY RECEIVING TUBE YOKES 

DEFLECTION TRANSFORMERS 

Write for preliminary technical data. A lim-
ited number of orders placed now for the 
Sweep Generator can be filled immediately. 

marked in megacycles/sec. and when set 
at any frequency the sweep is plus and 
minus 5 Mc. from /his setting. 

An attenuator is provided 
which reduces the output signal 
of .1 V. to about 30 microvolts, 
which is well below /he gain 
control region of most receiver 
or amplifier systems. 

STATES TELEVISION MFG. CORP. 
106 Seventh Avenue • New York 11, N. Y. • CHelsea 2-1154 

RADIO • TELEVISION • ELECTRONIC PRODUCTS 
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RIVERS COPPER 

Iti fileite 

200 ION 11061 

rre 200 1.;-NYI Nacuurn tube made by 

).- Federal 'Telephone and Radio Corpora-
tion is the most powerful h-f tube yet built 

in this country • It has been used in OVI 

short-wase transmitters at has demon-
strated its capabilities as to power output, 

and dependability. Remere Oel.C, kPtcygen-Free 1-3-igh Con-

ductivity) Copper is one of the principal 

materials used in the tube. ihe anode ts 
machined front a large tube of this material, 

-which is also employed in the form of bee/ 
sheet for making the cup that doses the 

anode at the bottom, in the form of strip 

for drawing the terminal cups. All copper 

used irk the tube is from 'Revere, which thus 
again demonstrates its ability to meet the 

most rigid cequiren-tents a.s to electrical and 

thern-tal conductikitty , workabilny and. uni-

flemity. E or high-quality copper ana brass 

f radio purposes, s 

or 

Reere. 

REVER 
COPPER MID BR ASS 1NCORP OR MID 

Fouvded by Paul Revere in ow 

ze Park Mente,1%le« York:Li:New 'York 
Mate Baltimore, Md.; C.bicago, Ill.; Detroit, Midi.; 

Neu, Bedford,Rome, N.Y. 
Sates Offices es principal cities, distributors everysvbere 

Listm to "f:ttplain$ de Unknown 91 the MtittOLI.Nectuovk aver, 
siode efenigg, 9 to 9:30 Q. to., EYI. 

oscillator 

Fedal 

Tube 26 
.34 Tung 

KW, - 

amplifier; 

0 
and 

4 t,i  le - ". agth, ;  
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SHIPPERS! Your product can be 
seriously damaged by rust, corrosion, 
or mildew ... because of " in-the-package-
moisture. Avoid such damage. Include 
Jay Cee Silica Gel, the ideal drying 
agent, in the packages with your product. 

Your container may be sealed "tight as 
a drum" against outside moisture. Yet, the 
vapor within can cause untold harm. 
Particularly, a slight drop in temperature 
can release dangerous moisture. 

no rust 

no corrosion 

in this container 
The illustration shows Mr. Otto Mueller, packaging 
foreman, inspecting one of his Ampro Sound-On-
Film Projectors sealed tightly within a representative 
moisture vapor-proof barrier, ready to be placed in 
a shipping carton. Packed within the barrier, with 
the Projector, ore three small bags of Jay Cee Silica 
Gel . . . which adsorb "in-the-package" moisture 
and prevent damage from rust or corrosion. 

(Cellophane packaging was used in this illus-
tration as a substitute for the actual wrapping). Jay Cee Silica Gel keeps the air in the 

package dry . . . adsorbs the vapor . . . 
prevents moisture damage. Jay Cee Silica 
Gel is a crystalline substance resembling rock 
salt in general appearance . . . chemically inert. Has amazing power to take up 

moisture without its particles changing in size or 
shape. Packed in 1, 2, 4, 8 oz. and 1 and 5 lb. bags. 

Used widely with shipments of metal parts, precision 
instruments, electronic equipment, dehydrated 
foods, fabrics, and chemicals. 

JOLIET CHEMICALS, LTD. 
108 INDUSTRY AVENUE 

JOLIET, ILLINOIS 

8 
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Time-piroved Design! Widest Range of Sizes! 
You get these advantages: ( 1) Ohmite experience with 
countless rheostat applications. (2) Service-proved 
Ohmite features that assure permanently smooth, close 
control. (3) Extensive range of sizes and types for easy, 
economical selection of the best unit for every 
application. 
There are ten wattage sizes ranging from 25 to 1000 

watts—from 1945" diameter to 12" diameter—in uni-
form or tapered winding—in single or tandem units— 
in regular or special designs. Stock models from 25 to 
500 warts, i n many resistance values. 
Consult Ohmete engineers on your rheostat control 

problem. 

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

Ve eige 

Send for Catalog 
and Engineering 
Manual No. 40 

Write on company 
letterhead for this 
helpfuJ guide in the 
selecticn and ap-
plication of rheo-
stats, iesistors, tap 
switches, choke ,, 
and attenuators. 

HAUTE 
For Cowro/ 
laniP Dimmin;/ 

RHEOSTATS • RESISTORS • TAP SWITCHES • CHOKES • ATTENUATORS 
1 

ELECTRONIC INDUSTRIES • Februrry, 1946 9 



3 STAR 
NOW TEAMED 

sos 
e eos e c) 

IMPORTANT! 
For Faster, Better and More Complete 

Service to All Customers, 

Maguire Industries, Inc., 
formed its new 

Electronic Distributor 
and 

Industrial Sales Department 
This New Department Will Assume All 

Merchandising, Sales & Customer Relation 
Duties and Responsibilities Essential in 
Marketing the Combined Products of the 

Thordarson, Meissner & Radiart Divisions 

ELECTRONIC DISTRIBUTOR AND 

INDUSTRIAL SALES DEPARTMENT 
ELECTRONIC INDUSTRIES • February, 1946 



PERFORMERS. 
TOGETHER/ 

• • 

ONE SALES SOURCE...ONE MARKETING RESPONSIBILITY 

YOUR GUARANTEE OF BETTER SERVICE! 

MEISSNER 
COMPONENTS AND KITS 

Meissner precision built components 
include Antenna, R. F. and Oscillator 
Coils; plastic, standard and Ferro-
cart Transformers; Cartwheel and re-
placement Windings; Coils, Chokes 
and Accessories. 

* * 

MEISSNER ANALYST 

SERVICE INSTRUMENTS 

Meissner Analyst operates by the 
"signal tracing" method, fastest and 
most reliable. Furnished complete, 
ready to go to work. Portable Signal 
Calibrator designed for accurate 
checking and adjusting of radio 
equipment. 

RADIART THORDARSON 
RUST-PROOF AERIALS 

RADIART RUST- PROOF AERIAL 

A complete line of newly designed 
aerials to fit all cars; cowl, fender 
and under hood types. Featuring 
water-proofed leads, "static muffler" 
magic ring and permanent all metal 
anti-rattler. 

VIBRATORS 

Radiart Correct Replacement Vibra-
tors are individually engineered to 
meet exactly the physical as well as 
the electrical requirements of each 
application. 

TRANSFORMERS 

Quality built and precision- engi-
neered for all requirements; replace-
ment, communications, sound am-
plifier, industrial, experimental and 
amateur. Tropex-impregnated for 
protection against moisture, salt air 
and humidity. 

THORDARSON TRU-FIDELITY AMPLIFIER 

TRU-FIDELITY AMPLIFIERS 

True- Fidelity Amplifiers, n new mod-
ern designs, feature advanced tone 
compensation, conservative ratings, 
ample ventilation for continuous op-
eration, low hum level, multiple in-
put channels, and maximum flexibil-
ity of controls. 

MAGUIRrINDUSTRIES, INC. 
936 NORTH MICHIGAN AVENUE, CHICAGO 11, ILLINOIS 
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SERIES 226 

VARIA OLE INDUCTORS 

JOHNSON SERIES 227 INDUCTOR 

ELECTRONIC HEATING—Desigied for high current, the variable inductor shown 
above is especially adaptable for electronic heating installations. Available in single 
and dual models, with or without coupling links, the se-ies 227 inductors are engineered 
to meet the rigid requirements of eectronic heating circuits. Wound with heavy copper 
ribbon, conductor and contact surfaces may be heavily silver plated for minimum R.F. 
resistance. The dual model features counter-rotating coils, providing automatic balancing 
for push-pull circuits. Machined Mycalex is used for end frames and supporting bars. 
For lower power electronic heating applications the Johnson series 212 variable inductor, 
shown at left, is designed to give maximum efficiency. Conductor surfaces are of edge-
wound copper strip, frames and supporting bars are of machined Mycalex. 

TRANSMITTERS—The series 227 variable inductor shown above, is also engineered 
to meet demaids of high- power transmitter tank designs, whie the series 212 is 
recommended for applications at lower frequencies in medium power transmitters. 
The Johnson series 226 variable inductor is applicable for high-frequencies and for a 
wide frequency ! tinge by means of its variable pitch design. The Johnson series 204 
inductor is widely used for tank coupling and other transmitter applications and can 
be supplied with either a variable coLpling rotor or as a variometer. 

VARIABLE IND'JCTORS—Offer many important advantages to the electronic engineer 
and manufacturer. They provide c ose cont-ol and adjustment of fixed and limited 
frequency range circuits and allow the use of smaller, lower-cost, fixed capacitors. 
In series filters or networks where it is desired to simulate high-capacity, low-impedance 
conditions variable inductors again se,.ve as desirable means of control. 

Whether you need inductors for electronic heating equipment or transmitters, you 

will find Johnson's engineering and production facilities ready to meet your needs. 
Johnson fixed and variable inductors range in size from small, wire-wound units for 

oscillator and low-power stages to the large, high-power models where copper tubing 
acts as the conductor for both radio-frequency current and liquia for cooling. 

SERIES 204 

TUBE SOCKETS • VARIABLE CAPACITORS • INSULATORS • BROADCAST COMPONENTS 

Write for Specific Information JOHNSON 
Pmoui name in )2a-diry 

E. F. JOHNSON COMPANY • WASECA • MINNESOTA 
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Especially for HEAVY DUTY 
Industrial Applications 

This high power industrial tube built 
by Federal is the result of the widen-
ing use of induction heating for heavy 
applications.., especially designed for 
the purpose...built to meet the exact-
ing demands of severe operating con-
ditions. 

Federal's 9C23 is a tube that can 
stand the gaff... with extra ruggedness 
for stamina...heavy duty filament for 
long life and high power output... 

tos'igo. 

FTR o o 

and with the inherent reliability and 
exceptional qualities that characterize 
every tube in the extensive Federal line 
Here is another instance where 

Federars long experience and leader. 
ship in tube design and construction 
contribute to electronic progress. And 
it is a good reason to see Federal first 
for industrial power . . . rectifier . . . 
transmitting tubes. 
Remember —"Federal Always Has 

Made Better Tubes." 

Off 

technical Data for Type 9C23 
Maximum Ratings for Masintune 

Frequency of 20 Megacycles 

C Plate Voltage . . 15,000 volts 
D C Plate Current . . . 4.0 amperes 
¡late Dissipation . . . . 25 kilowatts 
Filament Vohage . . . . 22 volts 
Filament Current . . . . 82 amperes 

Overall Length . . . 19% inches 

Type of Cooling . . . . . . water 

Federal Wepholle ana' Rae Cotporatioll 
Newark L N.J. 

ELECTRONIC INDUSTRIES • February, 1946 13 



GENERAL PLATE 

eedmati 
Give Solid Precious Metal Performance at Low Cost 

If you are looking for better 
electrical performance, corrosion 

resistance, ease of workability, 

long life ... and exceptionally low 

cost, then look into the advantages 

provided by General Plate Lami-

nated Metals. 

By permanently bonding base metals 

to precious metals, General Plate Lami-

nated Metals give you all the proper-

ties of solid precious metals at a fraction of the cost of solid 

precious metals. In addition, the base metal adds strength 

and rigidity not usually found in precious metals. You'll 

find General Plate Laminated Metals ideal for use in such 

applications as electrical contacts, chemical apparatus, radar 

and radio equipment, mobile equipment and instruments. 

They'll help you cut costs, increase production and improve 

product performance. 

General Plate Laminated Metals are available in sheet, tube and 

wire or as fabricated parts. Base to base metal combinations... 

providing physical and structural properties not found in single 

base metals... are also available. Write for information today. 

GENERAL PLATE DIVISION 
of Metals & Controls Corporation 

50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, 1114 2635 Page Drive, Altodena, California 

Grant Bldg., Rm. 603, Pittsburgh, Po. 

ATTLEBORO, MASSACHUSETTS 
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CHASSIS 

Ihis removable mounting bracket 

is now available for most G-E 
rectangular a-c and d-c capaci-the capacitor to 
tors, permitting  
be snounted upright or inverted. 

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

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

1. Provides "spring- washer" effect for secure 

capacitor mounting. 

2. Reduces strain on capacitor and chassis. 

3. Compensates for manufacturing tolerances in 

height of case. 

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

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

CAPACITORS 
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LAPP-DES1GNED, LAPP- BUILT TO DO A SPECIFIC JOB 
This is an antenna base insulator for use on a communi-
cations center transmitter. It is one of several Lapp de-
signs for transmitter and receiver mast bases for military 
vehicular radio—on jeeps, halftracks, tanks and other 
rolling equipment. 
Whether or not this special-purpose gadget has appli-

cation to anything you build or propose to build, there's 
a moral in it for you. In this case, as in hundreds of 
others, an original and impractical design was modified 
by Lapp engineers—to provide a part that meets all elec-
trical and mechanical requirements, and that Lapp can 
build economically and efficiently. 
Lapp engineering talent and Lapp production methods 

are such that we can say, "If it's an assembly that can be 
made of porcelain or steatite and metal parts, tell us what 

the requirements are and how you think it might be made; 
Lapp will tell you how it can best be made—and will 
make it." Our right to that claim has been proved over 
and over in military electronic production; it's going to 
be a competitive advantage to smart post-war electronic 
producers. Lapp Insulator Co., Inc., LeRoy, N. Y. 
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0CSICSISIED 1ST ARTHUR C. SIAORSTROPA. 

INDUSTRIAL DESIGNER. ROCNFOITO, ILLINOIS 

TURNER Microphones 
present a Àlew concept 

in microphone îpplication 

THE TURNER* 
(-\ 

11-0J 
Áficonei in •07/0 

•— LAZING new traits in the field of practical 

microphone application, Turner introduces the Cplor-

tones. . . 

a choice 

demands 

. New Crystal and Dynamic Microphones in 

of rich color Finishes. Conceived to meet the 

for functional color, their sparkling, stream-

lined beauty blends with modern electronic communi-

cations equipment. Executed in tough, rugged plastic, 

Ammer 

they incorporate all those sound engineering principles 

which have won Turner's world-wide reputation for 

faithful performance under difficult acoustic and climatic 

conditions. Now in the final stages of manufacture, 

Turner Colortones will be available sc on. Write today 

for particulars and specifications. 

THE "URNER COMPANY — Cedar Rapids, Iowa 
Y10..kik: , u Inc cosemaresmsreoses 

Licensed under U.S. Patent% of the Amerman Telephone- and Telegraph Company 
and the Western "Electric Company, Incorporated. Crystals licensed under Patents 
of lbs brash Development Ce-mpany. 



ASSURES 
CONSTANT 
IMPEDANCE 

for all positions 

of 
rotating element 

When two transmission lines, the relative positions of 

which are variable, are coupled by a rotating joint, 

it is essential that the impedance be constant for all 

positions of the rotating element. 

Varying impedance will have a pulling effect on the 

R. F. oscillator and produce a variation of frequency 

and power output due to a changing load. The reflec-

tion coefficient of the transmission line will also vary. 

The Voltage Standing Wave Ratio of the DeMornay-

Budd Rotating Joint is the same for either direction of 

power transfer, providing balanced energy transfer 
for both directions. Careful engineering and precision 

finishing eliminate sharp corners or small radii pro-

jections which would cause arcing and breakdown. 

Our extensive engineering and manufacturing ex-
perience with wartime radar is at your disposal. 

Consult us on any of your transmission line problems, 
without obligation. 

PLUG 

TM°. 

MOD 

\ 

• o , • e - 
• ° o RECTANGULAR 

P . o oo WAVE GUIDE 

• 

P . o 
o 

e 

e 

° 
o 

000 

°o o 

• • 
e% 

CIRCULAR 
WAVE GUIDE 

o Ø. 
o 
o  
0 
o 
o 

• • 
• 
• 

EL0MODE 

• 

Sketch illustrates a method 
employed by DeMornay-Budd 
in designing a rotating joint. 
The TE 1 0 mode in the rectan-

, 
gular wave guide is changed 
to a TM0 1 mode in the circular , 
wove guide and, as a result, 
a 300° rotation can be ob-
tained without any theoretical 
variation in V.S.W.R. 

*DeMornay-Budd 
X-Band 

Rotating 
Joint # 212 

REFLECTOR 

FEED HORN 

ROTATING JOINT 

FLAT 90 ELBOW 

90' TWIST 

DIRECTIONAL COUPLER 

EDGE 90 ELBOW 

STRAIGHT SECTION 

LINE STRETCHER 

MITERED ELBOW 

OFFSET 

Asterisk indicates position of # 212 Rotating Joint in 

above plumbing arrangement. In broad band joints it is 

necessary to include impedance matching devices such 

as tuning plugs or irises to keep the Voltage Standing 

Wave Ratio to a minimum and the mode constant. 

DeMornay-Budd Rotating Joints are available with 

either choke or plain flange coupling or any combination. 

DE MORNAY 
BUDD 

Oel EQUIPMENT 

RADAR SETS 
97°. OF ALL 

FOR 

DEMORNAY-BUDD, INC. 

475 GRAND CONCOURSE, NEW YORK, N. Y. 
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THESE s Nc REPRESENTATIVES 

JACK BE EBE 
General Sales Manager 

Joe Muniot 
Southern Sellers .. 918 Union Street 

New Orleans, La. 

• 
Fred B. Hill 

256 First Avenue, N. 
Minneapolis, Minn. 

• 
G. G. Willison 

West Building .. Houston, Texas 

We invite you to call on them and their long experience 

for assistance in solving any problems having to do with 

the transformer field. Because of the long experience of 

these men . .. the invaluable knowledge they have accu-

mulated ... their demonstrated integrity and sincerity, our 

sales and production policies will be coordinated with the 

advice and suggestions they bring from their field contacts. 

S K. MacDonald 
1531 Spre,ce Street 
Philadelphia 2, Pa 

Bert 
Huvelman 

Instrument Sales 
325 W. Hiror St. 

Chicago. Ill. 

Norman W. Kathrinus 
1218 Olive Street 
St. Louis 3, Mo. 

Jack Cota 
5 Ivy Street Bldg. 
Atlanta 3, Georgia 

J. J. Perlmuth 
942 Maple Avenue 

Los Angeles 15, Calif. 
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For tubes of Uniform Performance... 

PEAT THE HEAT 

with SPEER 
GRAPHITE 
ANODES 

In manufacturing transmitter and rec-

tifier tubes that are truly uniform in 

performance, the high heat dissipation value of 

SPEER Graphite Anodes is an important factor. It's 

one of the many reasons why SPEER Anodes are 

consistently specified by so many leading tube 

manufacturers and tube users. 

Tubes containing SPEER Graphite Anodes can 

handle greater plate power dissipation as they 

disperse the heat of operation faster, and because 

SPEER Anodes minimize heat transfer to other 

component parts of the tube. SPEER Graphite 

Anodes will withstand any temperature up to 

3500° F. without warping—temperatures at which 

many anode materials may soften and distort. 

SPEER Anodes are carefully processed and are 

99.9% pure electro-graphite. They can be ma-

chined to extremely close tolerances to conform 

with your tube design. Internal face spacings of 

SPEER Graphite Anodes can be held to .002 inch. 

The many advantages of SPEER Graphite 

Anodes listed here are available to manufacturers 

and users of almost every type of electronic tube. 

Write today for further details, without obligation. 

595 

CHICAGO • CLEVELAND • DETROIT 

MILWAUKEE • NEW YORK • PITTSBURGH 

20 

Do You Know? 

SPEER GRAPHITE ANODES 

• Lower temperatures cf associated tube ports. 

• Withstand severe overloads. 

• Defy warping. 

• Prevent hot spots or fused holes. 

• Minimize bulb darkening and insulator leakage. 

• Improve degassing qualities. 

• Decrease gas troubles. 

• Enhance tube appearance. 

• Provide precise anode dimensions. 

• Produce uniform tube characteristics. 

• Retain original dimensions in service. 

• Maintain normal tube characteristics. 

• Allow wide latitude of anode cies;gn. 
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MINIATUR 

when 

. r 
If, in your product therè's a compact 

little power plant—commonly called a 
spring—you depend on that spring to 

deliver mechanical power as planned. 

Its function may be active or passive, 

but it must perform when called upon. 

If it doesn't, the product is blamed, not 

the spring. 
Insure your product's good reputa-

tion with springs from Accurate... 

where everything possible is done to 

Accurate— 

for springs 

that won't 

let your 

product down 

SPRINGS 

WIREFORMS 

STAMPINGS 

PLAN Tv 

uct fails/ 

give you springs you cad depend 

upon. Our experienced siding engin-
eers will help you be sure you have 

planned the right sprig for the job... 

our skilled craftsmie and modern ma-

chinery assure 3.5u of fine workman-

ship . . . and, jereful testing through 
critical stage of manufacture will give 

you spries that you can rely on to 
functioiewell and long. Call us. We'd 

like tilt work with you. 

ACCURATE SPRING MANUFACTURING, 3808 West Lake Street, Chicago 24, Illinois 
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this team co 

Bell Laboratories and Western Electric teamed 
up to' upply more than 56,000 radars of 64 
types approximately 50% of the nation's 

radar p uction on o dollar volume basis. 

i ...... 

There are three reas s why the team of Bell Telephone 
Laboratories and W tern Electric was able to handle big 
war jobs fast and well. 

(1) It had the men — an integrated organization of 
scientists, engineers and shop workers, long trained to 
work together in designing and producing complex elec-
tronic equipment. 

(2) It had unequalled physical facilities. 
(3) Perhaps most important of all, it had a long-

established and thoroughly tested method of attack on 
new problems. 

What is this method of attack? 
In simple terms, it is this. Observe some phenomenon 
for which no explanation is known — wonder about its 
relationship to known phenomena—measure everything 
you can—fit the data together— and find in the answer 
how to make new and better equipment. 
In the realm of pure research, Bell Laboratories have 

carried on continuing studies in all branches of science, 
with particular emphasis on physics, chemistry and math-
ematics. Often they have set out to gain new knowledge 

Bell Laboratories designed and Western 

Electric produced more than 1600 electronic 
gun directors and gun data computers which 

greatly increased the accuracy of anti-aircraft 

md coast defense guns. 

More than 1,000,000 airborne rodio receivers 
and transmitters were furnished by Western 
Electric to help coordinate attack and defense 
in the air. 
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Bell Laboratories designed and Western 

Electric furnished more than 139,000 multi-

channel FM receivers and 74,000 multi-

channel FM transmitters for use by the 

Armored Forces and Artillery. 

Bell Laboratories and Western Electric fur-

nished revolutionary carrier telephone termi-

nal equipment in great quantities—all 

"packaged.' for quick installation in the field. 

war jobs like these 
with no immediate prospect of an application in the 
communications fiehL Time after time, their_discoveries 
have eventually brought about fundamental scientific 
advances. 

Applying new discoveries 
As new discoveries have reached the stage of application, 
Western Electric manufacturing eneneers have always 
worked closely with Bell Laboratories men to assure a 
final design suited to quantity production of highest 
quality equipment. 
During the war, the capabilities of this unique research-

production team expanded rapidly. New techniques were 
explored—new methods were developed—new ideas were 
born, rich with possibilities for the future. 

What this means to YOU 
Today Bell Laboratories and Western Electric are once 
more applying their facilities and their philosophy to 
the development and production of electronic and com-
munications equipment for a world at peace. Depend 

i on this team for continued leadership n AM, FM and 
Television broadcasting equipment. 

o 
-is 
soCiaT 

a 

fl 
• 

• 

Bell Laboratories and Western Electric played 

outstanding roles in the design and pro-

duction of magnetrons and other essential 

vacuum tubes for use in radar and com-

munications. 

BELL TELEPHONE LABORATORIES 
World's largest organization devoted exclusively to research 
mid development in all phases of electrical communicatimi. 

Western Electric 
Manufacturing unit of the Bell Srstem and nation's largest 

producer of mnimunicutions ntul electronic equipment. 
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()LINING 
means 

Research in Glass 
24 
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LIKE A TIN CAN... 

THE answer to that is easy! They're like a 

tin can because they also form permanent 

hermetic seals when soldered in place. By 

means of the famous Corning metallizing proc-

cess, metal is attached to glass so firmly it 

can't be removed without taking glass with it. 

This means that there is no possibility of leak-

age and assembly parts and operations are cut 

in half. 

These bushings have high voltage rating, high 

volume and surface resistivity and high die-

lectric strength. They're strong, too, and being 

glass, resist chemical action and weathering. 

And the Pyrex Brand low - expansion glass 

makes them able to withstand great thermal 

shock. As you can see they come in both tu-

bular and skirted form. Many standard items 

are available for immediate shipment. Or 

special items can be quickly made in any 

quantity desired. 

If metallized glass can improve your product 

through hermetic seals or faster assembly, 

Corning can help you. Look at the Corning 

Electronic products below. If something like 

these is what you've been looking for, write, 

wire or phone The Electronic Sales Department, 

I-2, Technical Products Division, Corning 

Glass Works, Corning, New York. There'll be 

a Corning engineer working on your problem 

as soon as he can get there. 

NOTE— The metallized Tubes and Bushings, Headers and Coil Forms below are all made by the famous Corning Metallizing 

Process Can be soldered into place to form true and permanent hermetic seals. Impervious to dust, moisture and corrosion. 

Meta lized Tubes for 
resistors, capacitors, 
etc. 20 standard sizes 
2" X 2" to I'," x 10". 
Mass-produced for 
immediate shipment. 

Metallized Bushings. 
Tubes in 10 standard 
sizes, ,5g" x ,2  to 1" 
x 42,2" in mass pro-
duction for immedi-
ate shipment. 

Headers — The best 
way to get a large 
number of leads in a 
small space for as-
sembly in one oper-
ation. 

Eyelet Terminals — 
Single or multiple 
eyelets perm it design 
flexibility. Standard 
items readily avail-
able in quantity. 

Coil Forms—Grooved 
for ordinary fre-
quencies—metallized 
for high frequencies. 
In various designs 
and mountings. 

VYCOR Brand cylin-
ders -very low loss 
characteristics. 
Stands thermal 
shock up to 900°C. 
Can be metallized. 

"VYCOR", "CORNING" and "PYREX" are registered trade-marks and indicate maufa:ture by Crrning Glass Works, Corning, N.Y. 

Electronic Glassware o aég. 

PYIIU 
;:e;11.44 

ELECTRONIC INDUSTRIES • February, 1946 25 



THAN 300,000,000 

OPERATIONS 

AUTOMATIC ELECTRIC'S CLASS " B" RELAY 
Want real proof of relay ruggedness? Many months ago, several Class 

"B" relays, taken from regular production, were placed on " life test." 

Today, with no attention except for occasional lubrication, they are 

still functioning satisfactorily— and every one has hung up the amazing 

record of more than 300,000,000 operations! For ruggedness— for all 

the other features you need, specify Automatic Electric's Class " B" relays. 

Independent twin contacts for dependable contact 
closure ... efficient magnetic circuit for sensitivity and 
high contact pressure . . . unique armature bearing 
for long wear under severe conditions.. . compact 

design for important savings in space and weight. 
Now available for coil voltages to 300 volts DC and 
230 volts AC, with capacities up to 28 springs; 
also with magnetic shielding cover, when specified. 

The Class "B" relay, and many others, are shown in Catalog 4071. Write today for your copy. 

AUTOMATIC ELECTRIC 

AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET • CHICAGO 7, ILLINOIS 

..10c eastacia: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 

PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 

26 ELECTRONIC INDUSTRIES • February, 1946 
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Looms Large on the 

CERAMIC Firmament 
Your search for a "hard- as-diamond" versatile 
material ends when you discover the myriad pos-
sibilities of Steatite. 

Let us tell you more about STEATITE . . . a ma-
terial that may solve your production problems. 

Division of GLOBE-UNION INC., Milwaukee 

PRODUCERS OF 

Ceramic Trimmers 
Bulletin 695 

Variable Resistors 
Bulletin 697 

Ceramic High Voltage Capacitors 
Bulletin 814 

Tubular Ceramic Selector Switches 
Capacitors Bulletin 722 

Bulletins 630 and 586 

28 
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Wherever Laminated Plastics are called for, Taylor 
Fibre engineering skill is equal to the task of pro-
ducing any fabricated part—no matter how com-
plicated the design or how close the tolerances. 

Such parts can be mass-produced and speedily de-
livered. With Taylor fabricated parts, you can be 

assured of uninterrupted production, for our own 
inspection eliminates rejects in advance. 

Sylvania Electric's experience is duplicated in 

hundreds of other pants where production engi-
neers have discovered that "no one can turn out 

tot ptecteoe totetaeces. 
eitteatt'tern`a tl•te tbotecrecle • .. 

Cie tO ettedeet. 

accurate parts like Taylor." If you fabricate your 
own parts, you will have better success if you 
start with Taylor sheets, rods, or tubes, particu-
larly the newly developed, cold-punching, paper 
base Phenol Fibre that handles satisfactorily in 
any kind of punch and die. 

Tell us what you're interested in and we'll 
gladly send you completely descriptive folders or 
technical data concerning any Vulcanized Fibre 

or Phenol Fibre product. Our Engineering Depart-

ment is available for free consultation. 

TAU..1013 I'MEMEtE COMIULNIE 
LAMINATED PLASTICS: PHENOL FIBRE • VULCANIZED FIBRE—Sheets, Rods, Tubes, and Fabricated Parts 

NORRISTOWN, PENNSYLVANIA Offices in Principal Cities LA VERNE, CALIFORNIA 
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Made to Specification for any Industrial Applicatior. 

SUPERIOR Shaped Tubing— made to your specification, 
cut to the exact size you need, or in random lengths. 
Squares, ovals,. ellipses, rectangles, etc. 

Consult SUPERIOR about additional forming opera-
tions to your individual requirements. SUPERIOR'S ex-
perience and facilities are at your disposal. 

For the Electronics Industry 

Cathodes and anodes by SUPERIOR, the pioneer in de-
sign and production in this specialized field. Send your 
specifications to SUPERIOR for anodes and cathodes of 
standard or new design. 

SEAMLESS— Nickel of electronic quality in random 
lengths, or Nickel Cathode Sleeves to exact lengths. Plain 
or Beaded (embossed), and also to Shaped specifications. 

LOCKSEAM* — Nickel Cathode Sleeves, Round or Spe-
cial Shapes, Plain, or Beaded to specified lengths. 

LAPSEAM—Nickel Sleeves produced mechanically for 
special purposes. 

ANODES— Stainless Steel— Nickel of electronic quality 
— Monel—Inconel. For Cathode Ray Tubes and Power 
Tubes. In random lengths or to exact specifications. 

Produced under Superior's Patents. 

WRITE FOR FULL INFORMATION TODAY! 

NORRISTOWN. PENNSYLVANIA 
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Marion Glass-to-Metal Truly Hermetically Sealed Electrical Indicating In-
struments are 100% guaranteed for six months. After this period we will 

replace any 21/2" or 31/2" type, ranging from 200 microamperes upward, for a 
flat fee of $ 1.50, regardless of whether the instrument has been overloaded, 

burned out, or in any way mistreated, provided the seal has not been broken. 

We will replace, for a flat fee of $2.50, any 21/2" or 31/2 " instrument, with 
sensitivity greater than 200 microamperes, under similar circumstances. 

An important blanket guarantee... 

For the user of electrical indicating instruments, this guarantee is highly 
significant. It precludes the need for him to maintain his own repair depart-
ment, and it minimizes the correspondence and rect tape that formerly enmeshed 

most replacement transactions. Moreover, he is assured of receiving his re-

placement within a reasonably short period at a saving of considerable time 

and money. It is our faith in the quality and performance of Marion "hermetics" 

that prompts us to make this guarantee which is offered to customers in all 

parts of the world. You can buy and use them with confidence. 

Marion --Metal Truly 

Glassto hermetically Sealed 

31/2"Electrical 
21/2" and Indicating Instruments 

Ready soon— the new Marion Catalog, Maining intor-
mation ot value to all users ot electrical indicating instru• 

ments. Reserve your copy now. 
1101011 ELECIRICAl. INSIRIIMENI CO. 

mwscetsrea. se« le.1111,S141SE 

isroat olesiom 
oDovesr MISS 10111. II, s. U. S. IS. 

Okla»: MOSHAIII1 
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TWO-WAY 

COMMUNICATIONS - 
PAGING 

Two-Way Communication, 

Paging and Public Address Systems 

...Proved during the war! 
When it was necessary to save not only hours but minutes and 

even seconds, AMPLICALL "carne through." Its complete day-in-
and-day-out dependability, multiple uses, flexible design, trouble-

free operation and tone quality make it the preferred 
communications system. "AMPLICALL" is another 
way of saying "efficiency"...learn how it can bring 

about a greater efficiency for your business. 

AMP.IÇALL 

Intercommunication unit, available for two-way 

communication between multiple stations. 

RADIO • RADAR - SOUND 

AMPLICALL 

Weatherproof 

Speaker 

AMPLICALL 

Paging 

Control Unit 

PUBLIC 

ADDRESS 

AMPLICALL 

Audio Amplifier unit for laboratory, test 

equipment and general aPPI.cabons. 

COMMUNICATIONS • TELEVISION 

Electroneering is our business 

THE RAULAND CORPORATION • CHICAGO 41, ILLINOIS 
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a why we know FORMEX 

means faster winding of 

trustworthy coils 

There are no magnet-wire customers 

people who use it to make motors 

more exacting than our own G-E 

and refrigerators and other equip-

ment in which a small coil-flaw can cause a big servicing headache. ; 

These 

claim 

menti right in the G-E family have user experience which verifies our 

that FORMEX magnet wire will take the abus of high-speed wiinding, 

high-temperature baking, 

Every foot of FORMEX wire we ship — inside the Company or out — 

and extreme deformation. 

must meet the tests and performance standards required by the world's 

biggest user of magnet wire for its own protection. So, you and every other FORMEX 

user can have the same peace of mind as to coil performance that we have. 

For full information om FORMEX* magnet 

wire ( round and rectangular) ask for 

our Bulletin GEA-3811. Or, see your G-E 

representative. Apparatus Dept., General 

Electric Company, Schenectady 5, N. Y. 

*Trode-mark 'reg. U. S. Pat. Off. 

GENERAL e ELECTRICa 

(lekv 

FORMEX m  
WIRE 
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Night aerial phdto of St. to in Normandy on D-Day. Taken with the new "super" flash tube. 

34 

During the closing stages of the war, 

many a lone plane, traveling fast at me-

dium altitudes, would roar over enemy 
territory in the dead of night. 

As it winged over certain areas, an in-

termittent series of blindingly brilliant 

flashes would dart like lightning from its 
belly. 

Then, the plane would speed away. 

Such planes were on photo reconnais-

sance. Each was equipped with a "super" 

flash tube a thousandfold brighter than a 

news photographer's strongest flash bulb. 
In its split-second bursts of dazzling light, 

nocturnal troop movements were easily 

filmed from altitudes as high as 10,000 
feet. 

How the "Super" Flash Tube Works 

The source of light is a 4,000-volt dis-

charge between two electrodes in a coiled 
quartz tube filled with a rare gas. The 

outer container is a cylinder of Pyrex. 

A single discharge gives plenty of light 

NICKEL 

...and plenty of heat. It is this intense 

heat that has made Inconel the choice for 
the springs, clips and wire used to support 

the quartz coil within the Pyrex cylinder. 

No other metal could stand up under 

such extreme temperatures. Before Inco-

nel was used, previous supporting metals 

either lost their springiness or became 

distorted. 

With Inconel on the job, there has been 

no trouble. This high-Nickel alloy retains 
its properties at elevated temperatures... 

doesn't scale away .... never rusts. 

Thermally durable Inconel Is used on 

many jobs where high heat is a problem. 

Perhaps in your product, too, you can use 
Inconel in some form "to build-in the per-

formance you plan." 

Detailed information on this INCO Nickel Alloy 

is given in Technical Bulletin T-7, "Engineering 

Properties of Inconel." For your copy, write: 

The International Nickel Company, Inc. 

67 Wall Street New York 5, N. Y. 

ALLOYS „.D, MARK 
POND' • "g 111011El• • " It" MONEL• • "Kr 140ND.• • "S"MONft• • ipmedi.• • MEL ...i"Nianir. -1" mcga• • he& _ strip _ Rod...Tubing ... Costinrs... Welding Rods (Gas and Rleoasi 

• Reg. V. S. Pat. Off. 
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The "super" repeating flash tube built by Gen-
eral Electrie's Lamp Department, Nola ?ark. 
Cleveland, Ohio. Arrows indicate the metal sup-
porting parts. 

Possible peacetime uses for the flash tube's 
sudden bolts of sun- like radiance include aer'al 
beacons, marine lighthouses, and scientific pho-
tography. 
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ONE: Extens¡., e , modern, single-purpose manufacturing tnetbod, 

geared for economical production under rigid guality-control. 
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Wil front START toettehsa insures AEROVOX 

PAP E R - CA PAC ITO R wteeme"9 

To determine suitability 
of aluminum foil for ca-
pacitor use, every lot is 
tested for thickness, unit 
weight and electro-
chemical characteristics. 

The porosity of paper 
dielectric is important. 
This porosity it)Si is 
made on each roll of 
paper. 

Uncased paper sections are checked prior to 
impregnation. Completed units are tested for capacitance, 
power factor, insulation resistance, terminal-to-terminal 
and terminal-to-can, as well as for dielectric strength and 
tightness of seal. 

• A paper capacitor can be no better than its 
several layers of paper dielectric, the quality 
of the impregnant, and the thoroughness of 
the impregnation and sealing. 

That is why there are so many routine check-
ups in Aerovox paper capacitor production. 
Paper tissues, metal foils, oils and sealing com-
pounds, are critically checked. Sections are 
checked before impregnation and casing. 
Completed units are subjected to a final check-
up and inspection. 

"Individually-tested" is no idle boast as ap-
plied to Aerovox capacitors. It means precisely 
what it says. And to the capacitor user, it is a 
guarantee of dependable and long-lasting and 
economical service for the smallest and cheap-
est quite as well as the largest and costliest of 
types that bear the Aerovox label. 

• Write for engineering literature. 
Submit your capacitance problems. 

Production control of impregnating materials. 
Electrical test is preceded by caret u: check-
ing of temperature of oils. 

FOR RADIO-ELECTRONIC AND 

INDUSTRIAL APPLICATIONS 

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A. 
SALES OFFICES IN ALL PRINCIPAL CITIES • Export: 13 E. 40th Sr., NEW YORK 16, N. Y. 

Cable: ' LAB' • In Canada: AEROVOX CANADA LTD., HAMILTON, ONT. 
_ 
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WATER COOLED TUBES 

The progress of United Electronics 

has been characterized over the 

years, by the addition of new 

tubes in the iigher power 

catagories. It is with reason-

able pride eierefore that 

we now anncunce UNITED 

external anode tubes in 

both water cooled and 

air radiator designs. 

4rie 

UNITED ELECTRONICS COMPANY 
NEWARK 2, NEW JERSEY 

Transmitting Tubes EXCLUSIVELY Since 1934 

Type 893-A illustrated is 

rated for 20 KW anode 

dissipation and maximum 

power output of 50 KW. 

Write for engineering 

information bulletins on 

UNITED external anode 

tubes. 

.1losterpieve of Skillful Hands 

Ruggedizing: A 

United feature 
which enables 
tubes to withstand 
terrific shocks. 1 
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with WESTONS ON ALL PRODUCTION 
TEST-STANDS AND INSPECTION EQUIPMENT! 
With the race for markets in full swing, electrical manufacturers are 

eliminating costly production bottlenecks by providing uniform depend-

ability in testing procedure all along the line. From the inspection of 

purchased components right through to final product inspection, they 

insure accurate testing by using instruments they can trust. 

And it's easy to insure measurement dependability at every step, 

because there are WESTONS for every testing need ... including types 

for all special test-stand requirements, as well as a broad line of multi-

range, multi-purpose test instruments. These compact, multi-purpose 

testers often afford new simplicity and economies in testing procedure, 

while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered ... Weston Electrical Instrument Corpora-

tion, 666 Frelinghuysen Avenue, Newark 5, New Jersey. 

ALBANY • ATLA 
MINNEAPOLIS • NEWA 

• PUFFM.0 • CHICAGO . CINCINNATI • CLEVELAND. DALLAS • DENyE.R,•iteR-61T • JACKSONVILLE • KNOXVILLE • LOS ANGELES • MERIDEN 
.• NEW YORK • PHILADELPHIA • RICIEtilx->PUTSORGti • ROCHESTER • SAN FRANCISCO • SEATTLE • ST. LOUIS • SYRACUSE 
-'4"1"rCililidrtiofthern. Electric Co., Ltd.. Powerlite Devices, Ltd. 
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recision quality control makes 
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STUPAKOFF 
CERAMICS 

....your best choice 
Stupakoff quality control means ... 

1. Strict adherence to your specifications-

2. Uniform, dimensionally-accurate ceramic insulators 

that minimize production losses-

3. Maximum mechanical strength-

4. Maximum electrical protection. 

These advantages of Stupakoff Ceramics are 

gained through carefully selected and laboratory 

controlled materials . . . competent 

engineering, backed by years of ex-

perience and research . . . plus 

modern manufacturing facilities and 

constant inspection. For the finest 

ceramic insulators... specify Stupakoff. 

Write for Bulletin 245 describing Stupe. 

&coif Ceramic Products and Hermetic Seals. 

STUPAKOF: 
TROleE, PENNSYLVANIA 

CERAMIC and MANUFACTURING CO. 
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efodief!.- THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT 

HERE IS A RADICALLY IMPROVED 

VERSION OF THE EIMAC 

MULTI- UNIT 304TL TRIODE 

NEW LOW-TEMPERATURE PLATES> 

The Eimac Multi-Unit triode 3-300A2 pictured above 
is a radically improved version of the original 304TL 
which has been establishing outstanding performance 
records for a number of years in both civilian and 
military equipment. 
The use of Eimac developed, non-emitting grids, 

contributes greatly to its already high stability, effi-
ciency and long life, and the new type plates enable it 
to operate at much lower temperatures. 
One of its outstanding characteristics is its ability to 

handle high current at relatively low voltages. For 
example: as a class-C amplifier the Eimac 3-300A2 will 
handle 1200 watts plate input with only 2000 volts on 
the plate. Under these conditions, the tube will deliver 
a power output of 900 watts, with a driving power of 
only 36 watts. The chart at right shows driving power 
requirements vs. power output. The symbols Pp indi-
cate plate dissipation. Further information will be 
promptly supplied without cost or obligation. 

ELECTRICAL CHARACTERISTICS 

Filament: Thoriated tungsten 

Voltage 

Current 

5  0 or 10.0 volts 

25  0 or 12.5 amperes 

Amplification Factor ( Average) 12 

Direct lnterelectrode Capacitances (Average) 

Grid- Plate   9.1 uuf 

Grid-Filament   8.5 uuf 

Plate- Filament   0.6 uuf 

Transconductance ( I b ---I.0 amp., Eb -= 3000, e, = — 200) 16,700 urnhos 

FOLLOW THE LEADERS TO 

D" 

,..ruggs; 
EITEL-McCULLOUGH, INC., 1176 San Mateo Ave., San Bruno, Calif. 
Plants located at: San Bruno, Calif., 4tie?t' and Salt Lake City, Utah 

Export Agents Fralor ond Hansen, 301 Cloy St., Son Fron,isco 11, Calif., U.S.A. 

NEW TYPE 

NUMBER 

3-300A2 

CALL IN AN EIMAC REPRESENTATIVE FOR INFORMATION 
ROYAL J. HIGGINS (W9A10)...600 
S. M ichi gan Ave., Room 818, Chicago 5, 
Illinois. Phone: Harrison 5948. 

V. O. JENSEN, G I Soles Co., 
2616 Second Ave., Seattle 1, Washing. 
ton. Phone: Elliott 6871. 

M. B. PATTERSON ( WSCI) ... 1124 
Irwin-Kessler Bldg., Dallas 1, Texas. 
Phone: Central 5764. 

ADOLPH SCHWARTZ (W2CN)...220 
Broadway, Room 2210, New York 7, 
N. Y. Phone: Cortland 7-0011. 

HERB B. BECKER (W6CID) ... 1406 S. 
Grand Ave.,Los Angeles 15,California. 
Phone: Richmond 6191. 

TIM COAKLEY (W1KKP) — 11 Beacon 
St., Boston 8, Massachusetts. Phone: 
Capitol 0050. 

100 

90 

(f) 60 
/-

3 
(xi 

e 60 
o 
a-

50 

o 40 
o 
Et' 
0 

70 

30 

20 

10 

Eb•2000VOLTS 
El IPAC 304 TL 

  NEW TYPE Ne. 3-300A2 

F;,•300W 

LEGEND 

CURVE 

0 200 400 600 000 1000 1200 

POWER OUTPUT—WATTS 

EFP  
% VOLTS — 
05 -500 
130 - 350 

1400 

•••••• 

CAUTION! Look for the latest serial numbers on Eimac Tubes. Be sure you get the newest types. 
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W HEN insulation of the highest order is specified you can always 
depend on MYKROY to fill the bill," says Morton B. Kahn, 

President oz Transmitter Equipment Manufacturing Company, design-
ers and builders of advanced Radar equipment, " and insulation re-
quirements for Radar set an all- me high for the industry." 

Mr. Kahn's opinion is shared by leading engineers and manufacturers 
everywhere who have also discovered that MYKROY is one of the best 
and most usable insulating materials ever developed for general and 
high frequency applications. 

Mykroy is a perfected Glass-Bonded Mica Ceramic made entirely of 
inorganic ingredients, hence it cannot char or turn to carbon even 
when exposed to continuous arcs or flashovers. Its electrical charac-
teristics are of the highest order and do not shift under any conditions 
short of actual destruction of the material itself. Furthermore it will 
not warp—holds its form permanently—molds to critical dimensions 
and is impervious to gas, oil and water. 

Although MYKROY is a new and superior type of insulation it costs 
no more than many standard dielectrics of lower electrical and me-
chanical properties. It will pay you, therefore, to investigate MYKROY 
now in planning your new products. Write for Bulletins 101-104. 

MADE EXCLUSIVELY BY 

CHICAGO 47; 1917 N. Springfield Aye, T.I.Albany 4310 

*at' EXPORT OFFICE 89 Broad Street, New York 4, New York 

MYKROY IS SUPPLIED IN SHEETS AND RODS — MACHINED OR MOLDED TO SPECIFICATIONS 

Urif Rader transmitter 

in which hettC1C.Y plates ono bars on 
condenser and Inductance supports 

provid'es the highest degeee ot in-

sulation. 

High powerec 7e.yico VOIF Radar unit 

operate; cy,er wide frequency ronge 

utilizinc forced cooled tupes. MYK-

ROY is used at ciII po nus requiring 

maximu-n nsulotions. 

Temcc 50 W Radar Pui;e Mockaotor, 
all,- part oP dre.:omp.etely im-

mersed in cil, operates with a normal 

plate veltaçe of _oproximatety 25000 

Maktitl:r s used nt all c•-itical 

h;gh voltage peirts to assire maxi-
mum deperecble insulation and par-

ticularls. be,oese i is im ail. 
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PERMANENT 

Perfection in a Permanent Magnet Foundry 

MAGNETS MAY 

All melting of permanent magnet materials 

at The Indiana Steel Products Company is 

done in a battery of coreless induction 
furnaces to avoid any contamination of the 

pure metals. 
For each furnace charge the 

materials are weighed indi-

vidually on an automatic 
scale, which prints the weight 

of each constituent on an indi-

vidual heat record, copies of 
which accompany the castings 

from each heat to the labora-
tory, production departments 

and permanent file. Chemical 
analyses and tests for mag-

DO IT BETTER 

netic characteristics are conducted in our 

chemical and magnetic laboratories to in-
sure uniform high quality. 

The perfection of permanent magnets 

has been our specialty for over 

Permanent 

Magrets May 

Do It Better 

An Alnico 

Tachometer Magnet 

35 years. Manufacturers hav-
ing problems in the use and 

application of permanent 

magnets are invited to consult 

our engineers. For informa-
tion on permanent magnet 

application, design and ma-

terials, write for new technical 
"Permanent Magnet Manu-
al" prepared by The Indiana 

Steel Products Company. 

Copyright 1946. The Indiana Stet"! Products Co. 

ELECTRONIC INDUSTRUES • February, 1946 42 



Cornell-Dubilier World's Larges' 

Manufacturer o' 

DOING ONE 
THING WELL 

Thirty-six years ago, in one small plant, we set out 
to do just one job—and do it well. Today, in six 
large plants—we're still at it—doing one thing well. 

We like to feel that it is for this reason that more 
engineers specify C-D Capacitors. And for this 
reason too, that there are more C-D's in use today, 
than any other make. 

This accumulative engineering and manufacturing 
"know-how" has enabled us to design over one 
hundred thousand different types of capacitors in 
the past year. Actually, these designs encompassed 
every conceivable type of capacitor from the tiny 
tubulars used in the " Proximity Fuze" to the giant 
tank units used in the world's most powefful 
transmitters. 

C-D Capacitors—of whatever type you may require 
—will add quality and dependability to your prod-

ucts. Creative, far-sighted engineering, exten-
sive plant facilities—plus the knowledge and 

techniques of over thirty-six years of specializa-
tion—are yours to command. Catalog on request. 
Cornell-Dubilier Electric Corporation, South Plain-
field, New Jersey. Other plants at New Bedford, 
Worcester, Brookline, Mass.; and Providence, R. I. 

Capacitors 

t A S DYKANOt. • PAPER ROLYTICS 

£CTRON C NDUSTRIES • F. 



Precision engineering and manufacture call for unerring 

hands. But hands, unfortunately, can do well only what the 

eyes see clearly. 

Aided by the flexible, intense localized lighting provided by 

Dazor Floating Lamps—instantly adaptable to the needs of 

each worker, each job—your employees will see the fine 

details of work easily, comfortably, accurately. Their hands 

will work faster with fewer mistakes and minimum fatigue. 

And a touch of the hand does it—floats the Dazor Lamp 

to any desired position, where, without adjustment or 

locking, it stays put until moved to a new position. This 

exclusive feature results from a patented enclosed balancing 

mechanism. 

Near you is a Dazor-appointed distributor who is qualified 

to give sound, practical advice and application assistance. 

Phone him for detailed information and a demonstration 

of the Dazor Floating Lamp under actual working condi-

tions. His name, if unknown to you, can be secured by 

writing to the Dazor Manufacturing Co., 4483 Duncan Ave., 

St. Louis 10, Mo. In Canada address all inquiries to the 

Amalgamated Electric Corporation Limited, Toronto 6, 

Ontario. 

PHONE THE DAZOR-APPOINTED 

DISTRIBUTOR NEAR YOU TODAY 

DAZO R 9.70celq LAM PS 
FLUORESCENT and INCANDESCENT 

CHOICE OF 4 BASES 

DESK 

UNNFID.Al SRACKIT 
PEDESTAL 
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ElInsilco 
CAPACITORS 1 

El Menco Capacitors — molded mica and mica trimmer — proved their abso-
lute dependability in helping to maintain \id-al communications systems in all 
theatres of war all through the war. Electronics equipment manufacturers may 
install these truly tested products, confident- that they will serve their special 
purpose long and well. 

MOLDED MICA E 
ELECTRO MOTIVE MEG. CO. 

%WILLIMANTIC CONNECTICUT 

nco MICA TRIMMER 
CAPACITORS 
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TO OPERATE AN 

AC REFRIGERATOR 

ONDC 

Model 146 

ENGINEERED THIS INVERTER 

If you're a retailer or distributor of appliances or radios, by 
waste storage and floor space on special DC models? 

If you're an appliance or radio manufacturer, why waste time 
and money designing and building DC units? 

eihas eliminated the necessity for DC models by providing 
a complete line of Vibrator Inverters that convert AC products 
to DC with maximum efficiency. They give longer service and 
increased capacity at lower cost. 

Both peacetime and wartime applications of el Vibrator 
Inverters have piled tip an impressive record of performance and 
dependability. Extremely simple in design, they have onls 
one moving part. and are precision-built throughout. No 
brushes, no armatures, no bearings, no lubrication or other 
routine maintenance! 

It Will par von to get complete information on ez Vibrator 
Inverters: And remember that lengineers are equipped and 
ready to design special power ›upplies for products with nest 
or unusual requirements. 

THERE IS AN 

VIBRATOR INVERTER 

FOR EACH IMPORTANT APPLICATION 

involving radios, appliances, communications equipment, 

electric motors, coin- operated equipment, public address 

systems, neon signs, electric razors and other products. 

(Typical of 26 f • 1( Models available to meet your requirements) 

In- Out-
put put Out- Load 

Mod. Volts Volts put P.F. Dennensions Wt. Principal 
No. DC AC Watts (To) (in.) (lbs.) Applications 

302 6 115 75 80-100 93,4x6t 

507 12 115 150 80-100 lOtan¡x8l.t" 25 Radio Receivers, 
Transmitters, 
Appliances 

146 32 115 350 80-100 16x10x8% 48 Receivers, 
Transmitters, 
Coin Phonographs 
Motors, Communi-
cations, Equipment 

15.1,i Radio Receivers. 
Appliances 

268 115 115 750 80-100 20;e1Mx7A 66 

LABORATORIES, INC. 
INDIANAPOLIS 

VIBRATORS AND VIBRATOR POWER EQUIPMENT FOR LIGHTING, COMMUNICATIONS, ELECTRIC AND ELECTRONIC APPLICATIONS 
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Wrier for brochure "complete 
F14 .iiy Federal" descriptire 
of Federal's complete F 
Radio Proadrast Equipment 

from microphone to antenna. 

Afiederal Telephone and Rae Corporal/on 



640 PAGES of RELAY 

CIRCUIT DESIGN AND 

APPLICATION DATA 

The Handbook That Answers Your Questions About Relay and 

Timer Construction, Selection and Use 

Now available in a limited first edition, 

RELAY ENGINEERING, a new 640-page 

Handbook by Struthers-Dunn engineers 

brings you the full benefit of over a quar-

ter of a century of specialized experience 

in designing, adapting and applying 

relays and timers to modern electric-

electronic circuit requirements. 
Price $3.00 

CONTAINS 81 TABLES — 863 DIAGRAMS — 

181 LINE AND 89 PHOTOGRAPHIC ILLUSTRATIONS 

... An invaluable guide to selection, use, in-

spection and servicing of countless available 

relay and timer types. A wealth of supple-

mentary data covers various phases of relay 

design, construction and operation. Attrac-

tively printed, bound in limp leatherette 

with your name stamped in gold. 

STRUTHERS-DUNN, INC. • 1321 ARCH STREET 
PHILADELPHIA 7, PA. 

STRUTHERS-DUNN 
5,327 RELAY TYPES 

DISTRICT ENGINEERING OFFICES: ATLANTA • BALTIMORE • BOSTON • BUFFALO • CHICAGO • CINCINNATI 

• CLEVELAND • DALLAS • DENVER • DETROIT • HARTFORD • INDIANAPOLIS • LOS ANGELES • MINNEAPOLIS • 

MONTREAL • NEW YORK • PITTSBURGH • ST. LOUIS • SAN FRANCISCO • SEATTLE. • SYRACUSE • TORONTO o 

48 
ELECTRONIC INDUSTRIES • February, 1946 



CONTROL FLUCTUATING 

POWER SUPPLY TO ± 1/2 % 

One of these three Raytheon Voltage Stabilizer models 

can do a great job in improving accuracy and reliability 

of your electrical equipment ... if varying line voltage 

causes uneven performance. 

Smooth out your input troubles. Eliminate power 

fluctuation. The cost is low. The improvement is often 

great. And one of these three models will meet your 

need. 

Write today for the complete story—and determine 

how your own equipment can benefit. Send for our 

illustrated Bulletin DL 48-537. 

50,6ieees 
Get these principal 

operating advantages: 

Control of output voltage to within 

±-1/29b of 115 or 230 V. 

Stabilization at any load within 

rated capacities. 

Quick rcsaonse. Stabilizes varying 

input veltige within 1/20 second. 

Entirely automatic. No adjustments. 

No moving parts. No maintenance. 

MANUFACTURING COMPANY 
WALTHAM 54, MASS. 

RAYTHEON 

ELECTRICAL EQUIPMENT DIVISION 

exeriefeetee eleretastiet 
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chief slit 
YOUR FUTURE 

us/ri 

ale 
and Sales e,eecutives . 

PLANS INCLUDE PRODUCT PROMOTION! 

WRITE for AEC's new 36-page illustrated brochure showing 

you how to engineer this advertising 

a e  C  ASSOCIMED at 
CTIZONICS COMPANY 

YOU'LL be interested in 

this new story of AEC's 

comprehensive, custom. 

created technical advertising 

service that covers every phase 

of performance involved in 

preparing and producing ef-

fective media for ADVERTIS-

ING THAT SELLS. 

You'll be interested, as well, 

in how AEC's ENGINEERING 

DIVISION is utilized in a serv-

ice SPECIALIZED to suit YOUR 

needs. And, possibly, AEC's 

Engineering Division can help 

you in analysis, design and 

development, etc., of your 

product! 

AEC s Industrial Adve rr r ing Deportment 

does not oct os on orb,. rr i t ing agency 

It does not ploce ads or sell space but 

acts oà "technicol consultants on industrial 

advertising- working with agencies or 

through talon, with their clients, or, where 

advisable, directly with the nsonelacturer 

...you can get this new 36 

page illustrated brochure by writ-

ing on your company stationery to: 

DEPT. E2 

of ASSOCIATED ELECTRONICS COMPANY ertaing tL." . 132 Yassall Street, Yew Vork 7, X V. • ifeekirtall 3-3912 
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A Bright Spot in the Television Picture 
Now ready at National Union is a group of 

new cathode-ray tubes capable of picture re-

production superior to anything television 

has yet offered. Here are tubes whose ultra fine 

grain screens* catch the most subtle grada-

tions of light and shadow. Pictures are far 

more detailed, clearer, more brilliant. When 

enlarged by projection, they hold their dis-

tinct, high-definition quality and depth of tone. 

Here, too, ion burn, as a major television 

problem, is a thing of the past! 

National Union enters the "Age of Tele-

vision," ideally equipped to supply high-grade 

C-R Tubes at mass market prices. Here, is a 

large modern plant .. . an ultra-efficient pro-

duction line . . . equipment designed for the 

most advanced manufacturing techniques . . . 

the highest standards of quality control . . . 

skilled workers ... able engineers. All backed 

by one of this Industry's most extensive and • 

fruitful Electronic Tube Research programs 

—assurance that N. U. will contribute its full 

share to future C-R Tube progress. 

*So fine is the texture of the special florescent 

material developed by National Union Research 

Laboratories, it is calculated that a 10-inch pic-

ture on the screen of a National Union cathode-

ray tube is reproduced on 10 billion crystals! 

NATIONAL UNION • 

RADIO AND ELECTRON TUBES 
NATIONAL UNION RADIO CORPORATION • NEWARK 2, N. J. 
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• 

ffÊit 

0Y4 
ACTUAL SIZE 

• 

IONICALLY HEATED LOW VOLTAGE GAS RECTIFIERS 

A major deterrent to the further size reduction of radio receivers 
and other equipment designed for universal operation from a 
standard 117 volt AC or DC line or internal batteries, has been 
the size and power dissipation associated with the rectifier tube. 
The advantages of an ionically heated tube for low voltage 
applications were recognized early by the Raytheon engineers, 
who have long pioneered in the field of gas tube development. 
However, considerable research has produced the 0Y4 and 
0Y4G which start cold from no more than 95 volts DC. High 
rectification efficiency is realized from the low internal drop 
and high peak current ratings. Physically these types have the 
same dimensions as the familiar OZ4G and OZ4. 
Where size is an important factor, use of the 0Y4G in place 

of the 117Z6GT, as extensively employed in the three way 
receivers, will result in a substantial reduction of the space 
requirements. 

0Y4G 

• 

ACTUAL SIZE 

• 

• 

• 

• 

• 

• 

Even more important is the differential of approximately 
eight watts in favor of the 0Y4 and 0Y4G because of the ionic 
heating feature. This saving cuts the input power down by more 
than 50% for a normal receiver. Consequently, cabinet size can 
be decreased without danger of excessive heating. Furthermore, 
the time required for the set to become operative is the same 
whether on DC, AC or battery — that is, almost instantaneous. 
These tubes have been engineered to produce a minimum of 

the radio frequency disturbances associated with a gaseous 
discharge. The simple filter circuit indicated below will generally 
reduce such interference to a negligible value. 

If your product does not call for the ionically heated low 
voltage gas rectifier, there is a Raytheon type designed for your 
need. And all Raytheon tubes follow the same rigid pattern of 
advanced engineering with precision manufacture. To get con-
tinuing best results, specify Raytheon High- Fidelity Tubes. 

OYAG AND 0Y4 RATINGS 

Half Wave Rectifier— Condenser Input to Filter' 

Maximum Inverse Peak Voltage  300 volts 

Maximum Peak Current   500 ma 

Maximum DC Output Current   75 ma 

Minimum DC Output Current  40 ma 

Minimum Series Anode Resistance (117V line operation) . 50 ohms 

Approximate Tube Drop   12 volts 

Maximum DC starting Voltage"  95 volts 

'Pins 7 and 8 must be connected together. Rapid intermittent operation is 
undesirable. 

•*With starter anode network as shown in circuit. 

&mile) ,cReceirrily tr4»griariiion 

NEWTON, MASSACHUSETTS 

NEW YORK • CHICAGO éXcelience in éVecirceriel 

RAYTHEON 
MANUFACTURING COMPANY 
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G- E MYCALEX... 

for High-Frequency Insulation 

• Here is a critical tuning bar for a radio transmitter. 
It had to be made of a low-loss material that could be 
molded to accurate dimensions—tuning depended on 
that. 

The problem was brought to No. 1 Plastics Avenue. 
And it was solved by specifying mycalex—com-
pound of glass and powdered mica :with a unique com-

bination of properties. 

G-E mycatex proved to be an excellent insulating 
material to meet exacting requirements of dimensional 

stability.. . rigidity . . . high-frequency insulation. 

You, too, may find that molding G-E mycalex to your 
design will solve an insulatiOn problem of yours. G-E 
mycalex is also available in standard sheets and rods. 
Write to Section T-7, Plastics Divisions, General Electric 
Company, 1 Plastics Avenue, Pittsfield, Mass. 

GENERAL ELECTRIC 
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WARD LEONARD 
RELAYS • RESISTORS • RHEOSTATS 

Electric control devices since 1892 

WARD LEONARD ELECTRIC COMPANY 

BULLETIN 130 RELAYS 

To serve the Electrical and Electronic Industries Ward 

Leonard has developed a relay capable of service in 

the widest possible variety of applications. 

By designing a basic relay it was possible to produce a 

unit employing many interchangeable parts. With inter-

changeable components the broadest range of require-

ments as to voltages, currents and contact arrangements 

can be met. 

By employing modern production methods embodying 

standardization of relay parts the greatest flexibility of 

individual relay assemblies of highest quality is pro-

vided. This standardization system, along with quantity 

production, fully assures the user of a better, more 

economical relay, utilizing the most modern features 

of relay design. 

The Bulletin 130 relays offer the user the choice of one 

to four poles, 6 to 230 volts D. C. and 6 to 440 volts 

A. C. in single or double throw, normally open or closed, 
with or without blowout coils and a host of other options. 

With such flexibility of arrangement, custom require-

ments can be met without prohibitive cost or undue 

delay in delivery. 

Send for Bulletin No. 130 giving full particulars of this 

line of Relays. In it you will find relays that exactly 

meet your requirements. 

61 SOUTH STREET • MOUNT VERNON, N. Y. 
OFFICES IN PRINCIPAL CITIES 

54 ELECTRONIC INDUSTRIES • February, 1946 



A MILESTONE IN RAILROAD RADIO! 

"Modern railroad transportation systems cannot function to their maximum effi-

ciencies without the use of modern communications networks. That is why the 

Santa Fe System maintains complete telephone and teletype, as well as telegraph 

systems along its entire thirteen-thousand-mile right-of-way. It is also the reason 

for Santa Fe's immediate and careful exploration of all new communications tech-

niques, such as railroad radio, and accounts for the many 'flies' contributed by the 

Santa Fe to the railroad communications art." 

President 

Atchison, Topeka and Santa Fe Railway 

AM or FM? Which to use on railroad radio? This 

question has long troubled engineers in both the rail-

road and the radio fields. 

To determine the comparative operating character-
istics of AM and FM radio equipment, The Atchison, 
Topeka and Santa Fe Railway, in conjunction with 
the Farnsworth Television & Radio Corporation, re-

cently conducted an exhaustive series of tests. 

As a result, railway men the nation over have for 

the first time a thorough evaluation of both types of 

modulation for railroad service. Of equal importance 
is the fact that the information derived now enables 

FAIINSWORIO 

Farnsworth to design better railroad radio equipment. 

Efficiency will be increased; the way has been opened 
to reductions in purchase price and maintenance cost. 

Such tests add one more milestone to the develop-
ment of railroad communications. The engineers of 
Farnsworth's Mobile Communications Division have 
pioneered many other important achievements. Backed 

by Farnsworth's ample production facilities, these en-
gineers are now prepared to offer practical radio 

assistance to all the railroads of America. 

The Farnsworth Television & Radio Corporation, 

EI-2 Ft. Wayne 1, Indiana. 

TELEVISION & 

RADIO CORPORATION 

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

Communications and Traffic Control Systems for Rail and Highway • the Farnsworth Phonograph-Radio • the Capehart • the Panamuse by Capehart 
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1 —FUll. COVERAGE 

2—VARIABLE CRYSTAL SELECTIVITY 

3—VARIABLE 0.F. SELECTIV0TY 

4—FULL BAND SPREAD 

5—IMPROVED NOISE LIMITER 6—ADJUSTABLE S METER 

fti" ,ewItÇj e .erhe ()red eleye2 a /We 

This is the greatest "Super-Pro" ever offered to the professional or amateur 

operator. Your new 400 Series "Super-Pro" covers the broadcast band as 

well as the 10 meter amateur band and its performance is greatly stepped-

up through war-time developments. 

ESTAIII1SHED 1910 

THE HAMMARLUND MFG. SO., INC., 460 W. 34TH ST., NEW YORK 1, N.Y. 
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT 
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tee VARNISHED 1 

b fits 
... that provide all the advantages of Fiberglas, in fullest measure! 

It is the varnish and its proper application that endows Fiberglas insulation 

with that extra insulating protection. 

To insure this added increment of protection, Irvington uses only carefully 

compounded insulating varnishes, scientifically applied to a Fiberglas base. 

In fact Irvington Fiberglas reflects the same exacting research and supervised 

production that has kept Irvington the leader in electrical insulation. 

The varnished Fiberglas insulations you require in types, size and specifi-

cations, are all available at IRVINGTON. For samples, or full particulars, 

write Dept. 50, Irvington Varnish & Insulator Co., Irvine-cm 11, New Jersey. 

rUBINGS 

SLEEVINGS 

PUNCHINGS 

WIRE 
MARKERS 

IRVINGTON VARNISH & INSULATOR COMPANY 

IRVINGTON 11, NEW JERSEY 

L_ 
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Tentative Characteristics of the 1 N34 

HERE'S A NEW CIRCUIT ELEMENT 

, — 
par» ummok, 

- 

I MAGINE a circuit element that violates 
Ohm's Law. One that exhibits polarized 

non-linear current-voltage characteristics. 

Such an element has now been made 
commercially available for the first time 
. . . Sylvania Electric's 1N34 G. metal 
Crystal Diode. This tiny unit ( shown full 
size in illustration) opens up many in-
teresting potentialities in circuit design. 
Withstanding relatively high voltages, it 
is extremely useful as a circuit element. 

Light in weight and equipped with 
pigtail leads, it is conveniently soldered 
into place . . . no sockets required. No 
heater supplies are needed — eliminating 
hum and noise, permitting both termi-
nals to be connected far above ground 
potential. 

The 1N34 Diode gives superior per-
formance at high frequencies and with 
low values of load resistance. 

re:0 

=TT 

Peak Inverse Anode Voltage 50 volts 

Average Anode Current 0-22.5 ma. 

Peak Anode Current 

Surge Current 

60 ma. max. 

200 ma. max. 

Back Conduction at 50 volts 2 ma. max. 

(Surge current refers to transient values; peak 

current refers to the maximum value of an 

applied AC signal.) 

Where Can You Use on Element 
Like This? 

Among the expected applications of the 
1N34 Diode are: DC restorors in televi-
sion receivers; frequency discriminators 
in FM sets; peak limiters; video detectors; 
meter rectifiers; bias rectifiers; modula-
tors and demodulators. 

Perhaps you can see many other ways 
in which you can put this revolutionary 
circuit element to work. We'll be glad to 
send you further technical information to 
assist you in planning applications, and to 
discuss specific uses with you. 

SYLVANIA s ELECTRIC 
Electronics . . . 500 Fifth Avenue, New York 18, N. Y. 

MAKERS OF ELECTRONIC DEVICES; RADIO TUBES; CATHODE RAY 'TUBES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS 
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ELM 
Including 

J.;a[11 
INDUSTRIAL ELECTRONICS 

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

The Menace of "Power" 

For most of the reception difficulties in radio— 
whether AM, 'FM, or television—transmitter power is 
the effective cure. 
Yet "power" has always been a fearsome word in 

Washington. There the official attitude invariably 
holds to keeping power down, rather than letting sta-
tions increase their kw output to the limits which will 
insure good reception and best service to the public. 
Instead of regarding power increase as a merit, as 
something distinctly in the public interest, —radio 
power ( along the Potomac, at least) is viewed as a 
kind of vice or plague to be held in check or resolutely 

slapped down! 

Technical Gobbledegook! 

Most of the official alarm about "power", we suspect, 
comes from our own lamented engineering use of this 
5-letter word which ( as engineers sometimes overlook) 

also has sinister political implications. If radio en-
gineers from the beginning had only wiped the word 
"power" from their vocabularies when in Washing-
ton,—talking instead about "500 kilowatts" or "100 
kilowatts", or even citing received field-strengths in 
terms of "microvolts per meter", the confused politi-
cians would never have interposed any objection to 
letting engineers have what they wanted. 

Something They linderstood—and Feared 

But when the engineers thoughtlessly lugged in the 
simple, understandable, one-syllable term "power", the 
political mind at last had a gleam of understanding— 
and fear! 
And ever since, radio power has been something to 

be throttled and checked, instead of used and in-
creased in the true public interest. 
Yet high power at the transmitter is still the best 

insurance of good reception, at lowest cost, at the 
customer's receiver,—whether AM, FM or TV! 

lass Production 
Rapid automatic output has always been the aim of 

manufacturing executives. Electronic methods fit well 
into such continuous processes, although tubes have 
not been used as much as might be expected. But the 
possibilities of automatic electronic production are 
shown by a new brazing unit using induction heating, 
soon to appear. Parts are poured in its hoppers twice 

a day; and twice a day cans of the finished joints 
are tucked away, ready for the next operation—each 
finished part exactly alike. We note this here not be-
cause this new equipment with its automatic features, 
is revolutionary, but because it is a logical combination 

of good electronic engineering and sound mechanical 
development. 

Also it is a signpost that the industrial electronic 
field is going to have a place for small flexible engi-
neering design groups who can develop equipment for 
highly specialized applications and also for mass 
production. 

Market for New Ideas 
A number of radio manufacturers are now busily 

engaged in trying to find products they can make in 
their idle plants. This is a nice idea but unfortunately 
it suffers from too much competition. 
We think the best way to solve the idle plant prob-

lem is by new product development. New applications 
of known electronic art for public, commercial and 
industrial consumption, must be found and marketed. 
Original advances should be exploited! The engineer-
ing brains in the country have been enriched, not 
consumed by the many miraculous war inventions. 
The nation is in a buying mood. Let us bring the 
trained intellects to market. That is the road to 

business building! 

Electronic Anticipation 

The war has buried the old bugaboo about fragility 
and short life of electronic tubes. For tubes have been 
used by the millions under conditions thousands of 
times more strenuous than those in industry. Tubes 
today have no more glamour than a circuit fuse or a 
battery. Concerns that used to point with pride to 
a circuit with a photo-tube in it or a one-stage am-
plifier, will now have to compete with complete elec-
tronic systems that will combine effects of all kinds, 
compute the required control variation needed and 
then initiate the corrective factor instantly. Process 
lags will be reduced in many places, with a resulting 
improvement in the product, because of closer limits. 
This will be done largely by anticipating what will 
happen to the process by changes in flow, tempera-
ture, demand, etc., actuating complementary changes 
elsewhere. It will no longer be necessary to wait for 
these changes to show up in the output before mak-
ing a correction. 

In This 1 smite — 8 111 F 111.1N1)-1,AN DI NG SYSTEM Page 60 
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MICROWAVE INSTRUMENT 

Two beams, independently modulated, alternately turned 

on and off at 60 times per second, prevents interference 

• The important advantages of mi-
crowaves in producing sharply de-
fined beams and in permitting the 
concentration of nearly all avail-
able radiation energy in exactly the 
desired space regions have been 
applied to a new instrument land-
ing system. 

The general principle of opera-
tion is the same as originated by 
Diamond and Dunmore of the Bu-
reau of Standards in 1928 and suc-
cessfully applied at much lower 

*Latest type AAF Blind Landing Equipment, 
M. E. Montgomery, Federal Telephone CI Radio 
Corp., Electronic Industries, Jan. 1945, pp. 100. 

frequencies.* Briefly a glide path is 
established in space at a glide an-
gle of about 2.5 deg. by the plane 
of intersection of two beams of en-
ergy. These beams both originate 
at the same spot close to the land-
ing runway and one is directed up-
ward at a slightly greater angle 
than the other. In the new system 
developed by engineers of the 
Sperry Gyroscope Co., the two 
beams are identical and the lower 
edge of the bottom beam is 1/2 deg. 
above ground at the half power 
point while the upper edge is 3 deg. 
higher. The beam center lines be-

Phantom view of localizer trailer showing the disposition of equipment and the radiating 

ing 2 deg. apart, the plane of in-
tersection is 21/2 deg. above level 
ground. 

Position in azimuth is determined 
by a similar beam intersection. 
This one, called the localizer beam, 
is produced in a vertical instead 
of a nearly horizontal plane. 
The intersecting beams are audio 

modulated, in the glide path, the 
lower being sine wave modulated 
70% at 600 cycles and the upper at 
900 cycles. The same scheme is used 
for the right and left beams of the 
localizer. At the receiver, prepon-
derance of 900 cycle signal causes 

surfaces, the paraboloid and the half-cheeses 

TRANSMITTER 
CONTROL 
STATION 

VENTILATING UNIT — 

MICROWAVE DECK-

WAVE GUIDE FROM 
OUTPUT KLYSTRON 
TO MODULATOR 

TRANSMITTER MONITOR 

LOCALIZER SIGHT 

LOCALIZER 
MAIN TRANSMITTING 
PARABOLOID 

LOCALIZER 
AUXILIARY 
PARABOLAS 
FOR SIDE COVERAGE 

FREQUENCY 
MULTIPLIER 
POWER SUPPLY 
DECK 

TRAILER-TRUCK 
DISCONNECTED 
FROM TRAILER 
AFTER SET-UP 

GASOLINE 
DRIVEN 
GENERATOR 

KLYSTRON 
POWER SUPPLY 
DECK 

_ HIGH VOLTAGE 
REGULATOR 
DECK 

HIGH VOLTAGE 
KLYSTRON 
POWER SUPPLY 
DECK 

COMMUNICATION 
TRANSMITTER 

RECEIVER 

TRANSMITTER 
FREQUENCY 
MULTIPLIER DECK 
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BLIND LANDING SYSTEM 

the needle on a pointer to move to 
one side, while a stronger 600 cycle 
signal has the opposite effect. 
The pilot, watching a two-move-

ment meter, flies his plane so as 
to bring the center of the meter to-
ward the interesections of the two 
pointers. These are at right angles 
to each other, one being associated 
with glide path signals and the 
other with localizer signals. The 
meter used is different from that in 
general use as the needles are mu-
tually perpendicular regardless of 
the signals applied. In the com-
mon meters this condition exists 
only when "on course"; and as a 
result erroneous interpretations of 
the indications can be made. 
The glide path is established by 

2617 mc radiations from a half-
cheese antenna mounted on the 
back of a special mobile trailer. 
The high frequency energy is fed 
to the antenna by a pair of wave 
guides terminating at the focus of 
the parabolas. Only one parabola 

is used in the glide path. Two 
beams are formed because two 
points of introduction of energy 

are used. 
Thence the radiation irrigates 

the reflecting surface which forms 
it into beams of the desired shapes. 
The parabola being many wave-

lengths long in the vertical plane 
forms a sharp beam with the slight 
vertical thickness of 2.2 deg. In 
the horizontal plane however the 
reflector mouth shape is such as 
to produce a very broad beam. 

It should be noted that the two 
wave guide openings feeding the 
antenna are respectively immedi-
ately above and below the para-
bolic focus. The effect of such a 
displacement of the radiation 
source is familiar to every auto-
mobile driver who has a low and a 
high headlight beam at his com-
mand. It is this displacement 

Compact receiver installed in plane 

The recently developed Sperry 
microwave instrument landing 
system operates at a wavelength 
about 11 1/2 cm and gives ex-
tremely sharp and well-defined 
beams both in the horizontal and 
vertical planes. The scheme used 
is to produce an intersection of 
radiated energy in two planes at 
right angles to each other and to 
have a meter in the airplane 
which indicates position to right 
or left, above or below the track. 

which is used to produce the upper 
and lower beams. 

Modulator 

A feature of this system is that 
the upper and lower beams are 
turned on and off alternately 60 
times per sec. to prevent any inter-
ference patterns between the two. 
This is accomplished in the modu-
lator which is a purely mechanical 
device. . 

Energy in the transmitter output 
wave guide is split into two parts. 
Immediately beyond the split each 
guide is cut and the edge of a 
motor-driven metal disk passes 
through the cut. The disk is slot-
ted and when the slots appear in 
the cut, energy is radiated. At 
other times it is interrupted. The 
slot width determines the modula-
tion frequency (600 or 900 cps) and 
the slots are disposed so that the 
upper and lower wave guides are 
excited alternately. The shape of 
the slots is such as to produce sine 
wave modulations. 
To prevent leakage at the cuts 

in the guides and in fact at all 
guide connections, flanges are 
mounted on the guides. These have 
an annular slot whose depth is 1/4 
of a wavelength. This slot, called 
a choke in wave guide practice, 
presents infinite impedance to the 
radial flow of surface currents 
across it and hence effectively stops 
energy leakage. 
The glide path antenna is fixed 

View of rear of glide path trailer showing half-cheese ant fed by wave guides 
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Block diagram showing the general arrangement of the circuits in the receiving set 

to the body of the trailer, but the 
latter is adjustable to provide a 
change of glide path angle up to 
4 deg. by means of screwjacks. The 
trailer is a self-powered unit con-
taining its own generator and all 
equipment required to produce the 
ultra high frequency energy. 
The localizer is also housed in its 

own self-powered trailer. In this 
trailer, in view of the importance 
of having the beam coincide exactly 
with the centerline of the runway, 
an optical sighting telescope is pro-
vided. This telescope is accurately 
aligned with the electrical course 
and is used in installation of the 
equipment. Also a traversing screw 

is provided whereby the whole 
trailer can be rotated slightly in 
azimuth for final precise adjust-
ment. 

In this case the rf energy is split 
into four parts which are turned 
on and modulated seriatim by the 
same method as the glide path 
beams. As may be seen in the il-
lustration, the paraboloid is parti-
tioned down the center and each 
half is wave guide fed, the guides 
passing out through the thickness 
of the partition and then making 
180 deg. turns so as to direct their 

openings toward the reflecting 
surfaces. 

The two separate half-cheese an-
tennas at the sides produce wide 
side beams whose function is to 
provide an energy field to catch 
planes seriously off course. This 
gives a 180 deg. coverage out to 20 
miles (40 deg. to 50 miles). 
The localizer frequency is 23 mc 

higher than that of the glide path, 
being 2640 mc. As a consequence 
there are no interference problems 
between the two. In cases where 
there are nearby airports, the sys-
tem provides frequencies for them 
called B and C frequencies which 
are 1/2 mc lower than the standard 
glide path and localizer frequencies. 

As the plane approaches a land-
ing the angular width of the beams 
producing maximum deflection on 
the meter pointers is so slight 
(glide path Li: 0.3 deg., localizer 
11/2 deg.) that the flier would have 

difficulty in preventing the pointer 
from flopping suddenly from top to 
bottom or right to left. To make it 
easier for the pilot, the sensitivity 
of the meter response is halved 
gradually as the beam signals build 
up to high intensity, thus "soften-
ing" the course. 
Noteworthy is the heavy cast 

Mechanical modulators used to apply 600 and 900 cycle tones to the carriers. Left is for the glide path, right for the localizer beams 
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Antenna structure uncunted on airplane 

"marine" type of construction used 
in housing the transmitter chassis. 
Reasons are durability and preven-
tion of rf leakage—a matter of ex-
treme importance in this type of 
work. The chassis slide in and out 
on file drawer type roller slides, 
and the entire chassis, when ex-
tended, can be pivoted for easy 
bottom access. 

Heart of the transmitter is the 
crystal maintained in a tempera-
ture controlled oven. The "A" 
frequency crystal resonates at 
4,846.296 kc. and controls a 6SG7 
oscillator. This is followed by a 
1614 buffer stage. Then the fre-
quency is raised to 10 mc in a T-21 
doubler, to 30 mc in a T-21 tripler 
and to 90 mc in a push-pull tripler 
using an 829 tube. A third tripling 
to 270 mc in a push-pull stage hav-
ing a pair of 826 tubes provides en-
ergy to feed a klystron multiplier 
in the microwave deck. For opera-
tional supervision and trouble trac-
ing, meters are provided together 
with multipoint switches. 

In the microwave deck there are 
three liquid coaled klystrons. The 
first one, Type XE 8531, raises the 
frequency exactly 10 times, while 
the second, an X2F8534, amplifies 
the carrier to about 2 watts, and 
the third power cascade amplifier 
Type X2F8529 raises the power to 
an output level of about 70 watts. 
The output X2-F8529 couples di-
rectly into the output wave guide 
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Klystron multipliers and amplifiers used in the microwave instrument landing system 

Drawings showing the glide path and localizer beams as they would appear on space 

STRAIGHT L'AIL Leletis•G PATH 
(PCIRPAEO BY P1 ureOTIœr G..10E PAN 11) LOCALiZER PLANES) 
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GLIDE PATH SIGNALS ONLY 

TOO LOW - FLY UP 

Oscillator deck ( left) showing crystal oven and microwave deck at right 

whence the energy is piped by rec- The generating equipment is automatic, one button starting the 
tangular tubing to the mechanical identical for the glide path and ac gasoline driven generator and a 
modulator described previously. localizer. Operation is completely bat handle switch the transmitter. 

Indications observed by pilot. Due to their design, needles are always at right angles 

LOCALIZER NEEDLE 

e 

MINIATURE AIRPLANE 

CROSS POINTER METER 

ALWAYS FLY THE MINIATURE AIRPLANE TOWARDS THE 
INTERSECTION OF THE POINTERS 

LOCALIZER 
SIGNALS ONLY 

TOO HIGH - FLY DOWN TOO FAR RIGHT - FLY LEFT 

TOO FAR LEFT - FLY RIGHT 

COMBINED SIGNALS 

TOO FAR RIGHT 
AND ABOVE PATH - 

FLY DOWN TO LEFT 

TOO FAR LEFT 
AND BELOW PATH-
FLY UP TO RIGHT 

A 2K46/416 klystron multiplier is 
the last tube in a crystal controlled 
multiplier chain which serves as a 
local oscillator in the airplane re-

ceiver. This provides 2633 mc 

which combined with the trans-
GLIDE PATH NEEDLE mitted signals in a crystal mixer 

delivers 7 mc intermediate fre-
quency to the localizer and 16 mc 
to the glide path circuits. 

The rest of the circuit is clearly 
shown in the appended block dia-
gram. The pilot has no adjust-

ments to make and for operation 
needs only to turn the receiving 
equipment "on" and to select the 
proper channel depending on the 
transmitting channel at the desired 
airport. Neon bulbs are connected 
to each of the meter circuits and 
glow when the set is functioning. 
Any failure in transmitting or re-
ceiving causes the bulb to go out 
giving warning to the pilot. 

The reception antenna is a triple 

triple dipole in a streamlined 
housing on top of the plane. It has 

a 6 db gain over a plain dipole. The 
aircraft equipment has a total 

(Continued on page 136) 

Face of course indicator in airplane 
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Chart showing field intensities ineaswed and recorded at Cosmic Research Laborftory, Needham Mass., of transmissions from FM s-èticrr W2XM,• 

PIS PAGATION EFFECTS 

• The relative merit of FM trans-
mission on the 40-50 mc band and 
the 90-100 mc band was one of the 
topics discussed at a conference on 
the ionosphere and radio wave 
propagation held at the Cosmic 
Terrestrial Research Laboratory at 
Needham, Mass., on December 11th. 
Evidence was presented to indicate 
that the new allocations may prove 
less satisfactory from the listener's 
point of view than the 40-50 mc 
band now destined to become 
obsolete. 

The conference was called by Dr. 
Harlan True Stetson, Director of 
the Laboratory, a member of 
M.I.T.'s staff of researchers and 
also Chairman of the Special Com-
mittee on Cosmic Terrestrial Rela-
tions of the American Geophysical 
Union, under the National Research 
Council. The purpose of the meet-
ing was to bring together experts 
from universities, communication 
companies, radio industries, the 
Department of Terrestrial Magne-
tism of the Carnegie Institution of 
Washington, the National Bureau 
of Standards, and the Federal 
Communications Commission for 
an informal discussion of cosmic 
effects influencing radio wave 
propagation. Among those partici-
pating in the discussions were: 
Major E. H. Armstrong, Dr. H. H. 

Beverage, C. F. Brooks, C. W. Car-
nahan, P. A. deMars, H. B. Marvin, 
F. A. V. Meinesz, H. R. Mimno, Dr. 

G. W. Pickard, V. Regener, Dr. H. T. 
Stetson, J. A. Stratton, O. G. Vil-
lard, H. W. Wells, G. Worsley, and 
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Scientists report on ionospheric and tropospheric trans-

missions and their relation to reception of FM broadcasts 

others. Dr. Meinesz, noted Dutch 

geophysicist, represented the inter-
ests of his government in an "all 
out" post-war program for the de-
velopment of the sciences in the 
Netherlands. 
The topics for discussion, which 

was informal, were grouped into 
two general classifications, iono-
spheric transmission gaining atten-
tion for the lamming session, while 
tropospheric or short wave trans-
mission beyond the line of sight oc-
cupied the program in the after-
noon. Those attending were guests 
of the Laboratory at luncheon. 
Cosmic factors in the ionization 

of the atmosphere, from sunspots 

to meteers, introduced the morning 
session. The importance of the re-
lationship between critical frequen-
cies and the sunspot curve is well 
recognized In predicting wave-
lengths in world-wide communica-
tions. The importance of field in-
tensity measurements made over a 
long period of time as a test of per-
formance and a check on the suc-
cess of predictions was made evi-
dent from exhibits presented. 
The attenuation factor in long 

distance communications Is a func-
tion of both ionic density at the se-
flection layer and the integried 
ionization throughout the wave 

( ontinued on page 140) 

One of the field intensity recording equipments at the Cosmic Terrestrial Research Laboratory 

the Massachusetts Institute of Techne ogy used I n making the measurements recorded above 

of 
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POWER MEASUREMENTS 

By D. L. WAIDELICH 
Naval Ordnance Laboratory 
Navy Yard, Washington, D. C. 

Development of two simple laboratory methods 

for the measurement of audio frequency power 

• Power may be measured at audio 
frequencies by means of uncom-
pensated commercial wattmeters 
within the limits of 15 to 133 cycles 
per second; compensated watt-
meters may be obtained now that 
are usable in the frequency range 
of 25 to 3000 cycles per second. Be-
low 15 cps and above 3000 cps, 
there are no commercial wattmeters 
available, and it is the purpose of 
this paper to describe two methods 
of measuring power that are usable 
down to 1 cps and up to at least 20 
kilocycles per second. 
The first method of measurement 

is the three-voltmeter method as 
given by Laws,1 and it has been 
changed to make it more accurate 
and convenient. The circuit dia-
gram used is shown in Fig. 1 where 

IL 

FROM 
GENERATOR 

TO 
LOAD 

Fig. 1—Schematic diagram of the three volt-

meter method 

EE, E/ and ET are the three volt-
meters. If simultaneous readings 
are not necessary, one voltmeter 
will serve to make all three read-
ings by means of a simple switching 
arrangement. 
The resistor R,3 is chosen to be 

much smaller than the impedance 
of the load so that the series volt-
age drop is small. Similarly R1 and 
Ro in series are chosen so that they 
are a good deal more than the im-
pedance of the load and so that 
the current in R1 and Ro is very 
small compared to the load current. 
The relative values of R1 and R2 

should be so selected that the three 
voltages E., E1 and ET are of ap-

1"Electrical Measurements", by F. A. Laws, 
McGraw-Hill Book Co., Inc., 1938, page 328. 

proximately the same magnitude 
because this will produce the best 
accuracy. The voltmeters are as-
sumed to have a high enough im-
pedance so that the voltmeter cur-
rent is negligibly small in every 
instance. Vacuum tube voltmeters 
are very useful in this connection, 
and it was found to measure power 
at one cycle per second that a new 
low frequency vacuum tube volt-
meter incorporating the slide-back 
principle was quite advantageous. 

Sinusoidal waveform 

It is essential that the wave-
forms be sinusoidal, and to this end, 
the load voltage and perhaps the 
load current should be monitored 
by means of a cathode ray oscillo-
scope. If it is assumed that the 
series voltage drop in R3 is small, 
the load voltage EL is 

R +R, 
EL = EE, 

and the load current 

IL =vi  (2) 

The vector diagram of these volt-
ages and currents is drawn in Fig. 
2, in which e is the power factor 
angle, i.e., the angle between the 
voltage and current. The power 
factor, cos 0, is then 

cos e 
E2 I-E2-E2 

=  E ' , 
2E1E1 

131 

Fig. 2—Vector diagram of the three volt-
meter method 

I L 

and the power P is 

R +R, 

2R1R2 E 
(4) 

By the use of an algebraic manipu-
lation, it is possible to change the 
equation of the power into the 
form: 

R, + R 1S-E,MS -E1 
P IE • E, 1-2  

RIR3 EEE, 

where 

S   
2 

As an example, a circuit was set 
up using the resistances, R1 =__- 100 
ohms, Ro = 9900 ohms, and R3 =_ 
0.5 ohm. At a frequency of 25 
cycles per second, the following 
readings were taken: E1 = 0.57 
volt, EE = 1.09 volts, and ET = 0.70 
volt. From ( 1) and (2) the current 
into the load is 1.14 amperes, and 
the voltage across the load is 109 
volts. By the use of (4) or ( 5) , the 
power was found to be 101.2 watts, 
and this compares with 100 watts 
measured on a standard wattmeter. 
From the calculated voltage, cur-
rent and power values, the value 
of the load impedance and phase 
angle may be obtained, and these 
are 95.7 ohms and 35.6 degrees. The 
sign of the impedance phase angle 
can not be determined by this 
method without further informa-
tion or tests, although in the ex-
ample used the impedance actually 
was capacitive. 

This method has its greatest ac-
curacy at power factors approach-
ing zero and its least accuracy near 
unity power factor. A modification 
of this method can be used if high 
accuracy is wanted at or near unity 
power factor. This modification 
consists of replacing the resistance 
R2 with a capacitor of about the 
same reactance. A different vector 
diagram and a new equation for 
the power are necessary in this 
case, and this modification has the 
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AT AUDIO FREQUENCIES 
disadvantage that it is suitable for 
use only at one frequency. 

The second method of power 
measurement is the thermocouple 
wattmeter method. Sharpe2 de-
scribes a partly compensated watt-
meter that is usable at frequencies 
well above audio frequencies. Other 
thermocouple wattmeters3have been 
built for use at radio frequencies. 

The circuit of the wattmeter to 
be described here has been changed 
from the ones used in these refer-
ences so that complete compensa-
tion is achieved. Compensation be-
comes necessary in some cases, par-
ticularly at low voltages, low cur-
rents or low power factors. 

The basic circuit used is shown 
in Fig. 3 where R. and R, are the 
two compensating resistances. The 
resistance R, was used by Sharpe,2 
but for complete compensation R. 
must also be used. In the following 
analysis of this circuit a sinusoidal 
waveform will be assumed through-
out, although this same analysis 
can be carried through without this 
assumption. The thermocouple con-
stant will be defined as the ratio 
of the output de generated voltage 
from the couple to the square of 
the rms current in the heater. 

For all practical purposes this 
quantity is constant except for cur-
rents above the rated values of the 
thermocouples. The equivalent cir-
cuit of the wattmeter is given in 
Fig. 4, and the currents indicated in 
the figure are solved for in terms of 

s"Note on the Construction and Use of the 
Thermal Wattmeter" by B. A. Sharpe, Journal 
of Scientific Instruments, Vol. 10, pages 318-321, 
October 1933. 
,"Direct Reading Wattmeters for Use at Radio 

Frequencies" by G. H. Brown, J. Epstein and 
1). W. Peterson, Proceedings of the Institute of 
Radio Engineers, Vol. 31, pages 403-410, August 
1943. 

the load voltage and current, E0 and 
10. If r1 and r2 are the heater re-
sistances of No. 1 and No. 2 thermo-
couples, respectively, 

.( Rc + r2.[Rci 
A ) E.   

where 

A. ( r2 + VIRy + ri.) + IRc • r2)Rvx 

[ + Ity + 

— R7 

and 
R + r 

r2 RY+ri — RcRvU ) l. 
A 

A 

(6) 

(7) 

Let K12 and K22 be the thermo-
couple constants for No. 1 and 2 
thermocouples, respectively, and 
then 

E1.= K2, 14 2; E,' 9' 2.12 IS) 

where E1 and E2 are the de gener-
ated output voltages of the couples. 
Assume now that the load has the 
power factor angle e and that the 
vector load voltage and current are 

= Eocose + jEosine; 
(9) 

=10 + jo 

By the use of (6), (8) and (9) it 
can be shown that 

E1 + r2IE+Rpr2 + Rv + 

HO) 
2)% + + R, IRcEcIccosel 

and from (7), (8) and (9) 

E, Ry 12q. + Rp2, I-

2(Ry + ri) + 122--IRcR,E01000S81. 
R. 

From Fig. 3 it may be seen that 
the two couples are connected in 
opposition and that the generated 

voltage available to actuate the 
microammeter is the difference of 
(10) and ( 11) . This difference 
should be proportional to the prod-
uct (E0 Io cos 0) which is the 
power consumed by the load. This 
difference contains terms in E02 
and 102 unless the following two 
conditions are satisfied: 

1. For the term in E02 to be zero 

Kit% + = K2(Ry + (12) 

2. For the term in 102 to be zero  

H+ r2)=K2Rv[ jR , +xr, ((.3) 

With these two conditions satisfied, 
the generated voltage for the meter 
is 

kqRcEorocose 

Emet er Et— E2' (Rc+r, ) 1R.41", ) 

and 

A = ( Fic + r, )( R. + r, ). 

1141 

The current flowing in the meter is 
equal to this generated voltage di-
vided by the sum of the resistances 
of the two couples and of the meter 
itself. 
Using the design equations given 

above an actual 300-watt full scale 
wattmeter was designed with com-
mercially available thermocouples. 
The thermocouples used had a 
nominal heater resistance of 15 
ohms, a couple resistance of 12 
ohms and gave 10 millivolts de for 
a current of 22 milliamperes ac with 
a maximum heater current of 44 
milliamperes. This corresponds to a 
thermocouple constant of 20.6 which 
was found to hold up to the maxi-
mum current. 
The wattmeter was rated nomi-

nally at 2 amperes and 150 volts. 

Fig. 3—Schematic diagram of the thermal wattmeter 

PI R c 

Fig. 4—Equivalent circuit diagram of the thermal wattmeter 

(10 + 12) RC 
I 0 

Eo 

TO 
LOAC 
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With a current of 2 amperes flow-
ing through R, and no voltage 
across the load, the current through 
the thermocouples should be one-
half the maximum value or 22 mil-
liamperes. This corresponds to a 
resistance R, = 0.33 ohms which 
was found experimentally to be 
higher than needed. The value used 
was R, = 0.15 ohm and consisted 
of a length of resistance wire. 
Similarly if the load current is 

zero, but the rated voltage of 150 
volts is across the load, the current 
through each thermocouple should 
again be 22 milliamperes corre-
sponding to R„ = 34,200 ohms. This 
was a precision wound resistor and 
had approximately this value of 
resistance although it was adjusted 
slightly to make the meter scale 
read exactly 300 watts full scale. 
The thermocouples should be in-

sulated for best results, although it 
is possible to use one insulated and 
one uninsulated thermocouple. From 
the analysis it may be noted that 
neither the heater resistance nor 
the thermocouple constant need be 
matched, and hence it is possible 
to use any two unmatched thermo-
couples providing that their ratings 
are approximately the same. The 
thermocouples having the smaller 
heater resistance should be chosen 
for V I since the compensating re-
sistance R, is approximately equal 
to (V° - VI R,). This was chosen 
to be a wire wound rheostat of 10 
ohms. The other compensating re-
sistance R. was practically equal to 
R„ and was chosen as a 200,000 ohm 
rheostat. 
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President National Academy of 

Sciences 

EDGAR KOBAK 

President Mutual Broad-

casting System, Inc. 

LEWIS CLEMENT 

Research-Engineering V-P 
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The microammeter used had a 
30 microampere full scale and 50 
ohms resistance. The selection of 
this meter was dictated by the 
voltage available as calculated from 
equation ( 14) and the combined re-
sistance of the two couples and of 
the meter itself. Two fuses were 
used to protect the thermocouples 
from overloads as shown in Fig. 3. 
Fuse F1 was a three-ampere size, 
while F., was a 1,46-ampere instru-
ment fuse. 
To satisfy the two conditions ( 12) 

and ( 13) so that the microammeter 
reading is proportional to the watt-
age taken by the load, it is neces-
sary to adjust R. and R. The re-
sistance R, should be adjusted first, 
and this is done by open-circuiting 
the load, applying rated voltage, 
and adjusting R„ until the micro-
ammeter reads zero. If it will not 
reach zero, the trouble may be that 
R„ is not large enough or that the 
thermocouple with the larger heater 
resistance is in the No. 1 position 
rather than the No. 2 position. 
Next, to adjust R., the load should 

be short-circuited and only enough 
voltage applied to the input ter-
minals of the wattmeter to cause 
rated current to flow in the load. 
The resistance R. should then be 
adjusted until the microammeter 
again reads zero. Adjusting R, to 
satisfy the first condition is par-
ticularly important for a high volt-
age, low current wattmeter, while 
for a low voltage, high current 
wattmeter, satisfying the second 
condition by adjusting R. is more 
important. 

The wattmeter was tested on a 
variety of loads with leading, lag-
ging and unity power factors, and 
the errors were always less than 
two per cent. It is believed that 
with more care in the selection of 
the components, maximum errors 
under one per cent may be 
achieved. Frequencies between one 
and 20,000 cps were employed, but 
it is believed that the wattmeter 
would be usable at much higher 
frequencies limited principally by 

the inductance and capacitance of 
the various circuit elements. 
This wattmeter has the advan-

tage that it may be made into a 
recording wattmeter through the 
use of a suitable amplifier and re-
cording voltmeter or milliammeter. 
The advantages and disadvan-

tages of the two methods may be 
summarized as follows: 

Three voltmeter method: 

Advantages 
I. Usable at all frequencies. 
2. Can be improvised easily. 
3. Stands overloads well. 
4. Measures voltage, current and power at the 

same time. 

Disadvantages 

1. Three readings plus a calculation necessary. 
2. Not direct reading. 
3. Lowest accuracy at unity power factor. 

Thermal wattmeter method: 

Advantages 
1. Direct reading. 
2. Usable over wide frequency range. 
3. Thermocouples need not be matched in any 

way. 
4. Can be used as a recording wattmeter. 

Disadvantages 
I. Sluggish response. 
2. Microanuneter used is not rugged. 
3. Will not stand overloads well. 

ENGINEERS WHO ADDRESSED IRE WINTER TECHNICAL MEETING 
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LABORATORY 
RECEIVER 

By WM. F. FRANKART 
Radio Design Engineer 
1429 East 125th Street, Crompton, Calif. 

Providing extreme stability and sensi-

tivity for rapid and accurate checks 

of high and low frequency FM and AM 

• The purpose in building this lab-
oratory receiver was to have on 
hand a receiver that could be used 
for a number of purposes. A re-
ceiver was needed in the VHF range 
that was suitable for the determi-
nation of maximum frequency and 
maximum phase deviation and of 
the mean carrier frequency tests 
as suggested by Crosby.* Since no 
commercial combination AM-FM 
communications receiver is selec-
tive enough on the AM side to be 
useful in determining maximum 
frequency deviations this receiver 

was built. 
A receiver was needed for field 

tests in conjunction with transmit-
ting equipment. This receiver had 
to be stable, that is, no frequency 
drift, of known sensitivity, selectiv-
ity, and provide for rapid change-

'Pages 85-87 Hund, Freq. Mod. 
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Top view of the AM-FM high stability receiver showing arrangement 

over from FM to AM for communi-
cations reliability comparisons. That 
is, tests were being conducted to 
directly compare FM and AM for 
reliability of communications over 
actual operating conditions. 
A receiver was also needed to re-

ceive WWV on 15 mc for frequency 
measurement purposes. This ac-
counts for the low frequency re-
ceiving end of this design. 
This receiver was used in field 

tests over the Los Angeles area. Its 
performance was satisfactory and 
much was learned as to the AM-FM 
question. The purpose of this ar-
ticle is not to discuss the relative 
merits of the two types of modula-
tion but to give a little data on a 
receiver that proved its worth and 
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in this way, it is hoped, bring about 
some good ideas. 
As cost was no item, all capacitors 

possible were either silver mica, or 
mica, plug-in coil forms were poly-
styrene, sockets were ceramic and 
some were mica filled bakelite. All 
insulations were at least equivalent 
to mica filled bakelite. Along with 
these high quality parts, proper cir-
cuit isolation was obtained as can 
be seen from the schematic. The 
above reasons were largely respon-
sible for the stable characteristics 
of this unit. 
The FM-if transformers are of 

particular interest. The first two 
are bifilar wound. By using this 
type of winding certain advantages 

(Continued on page 1441 
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Circuit of the receiver is such that a minimum of parts is required and 
one meter provides for checking signal strength, alignment and deviation 
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PROGRESS DEPENDS 

• Engineering can make or break a 
company. Any electronic manufac-
turer's management will agree with 
that statement. I sometimes won-
der, though, how well most of them 
have thought it through. Before 
the war different companies paid 
varying degrees of attention to en-
gineering and, although the oper-
ating results of any particular com-
pany did not always show profits 
directly in proportion to its engi-
neering budget, it usually was 
found that a company's perma-
nency was related to the wisdom of 
its engineering expenditures. 
Engineering in our industry cov-

ers a lot of ground. Of course, pre-
war, wartime and postwar condi-
tions differ sharply. I believe they 
differ even more sharply in more 
ways than most people realize. For 
instance, a man used to go out and 
hire a secretary and an "engineer" 
and start to make radio sets. While 
he was doing this—and quite often 
profitably — another company was 
doing its engineering job all the 

By DR. JOHN ALBERT STOBBE 
Electronic Consultant 
63 Wall Street, New York 

ON 

The coming race for the survival of the fittest emphasizes 

the importance of putting engineering up at the head 

way through from physical and 
pure research to sales engineering 
and field technical assistance. 
A full study will show that busi-

ness mortality in our industry, bar-
ring dishonest practices and quasi-
insane expansions, of which we 
have had enough of both, occurred 
quickest in those enterprises which 
had inadequate, faulty or unbal-
anced engineering. The few in-
stances of survival among the "hole 
in the wall" units were the result 
of special abilities and talents. 

The rules change 

Now when the war came along 
the rules were changed. Certain 
laboratories did basic design work. 
The team of university laboratory, 
industrial research and develop-
ment section, and government or 
service branch technical group has 
been basically a new method of at-
tack. The designed equipment, 
reasonably completely specified and 
turned over to a production corn-

pany, has provided an opportunity 
for a manufacturer with only "pro-
duction engineering" to prosper 
greatly. But this situation is a 
war time phenomenon and cannot 
last except in specialized fields such 
as Civil Aeronautics Authority 
equipment, etc. It is not the post-
war high road to profits in our in-
dustry. 

For example, before the war a few 
companies made a few quartz crys-
tals. Airlines, broadcasting stations 
and some amateurs were the cus-
tomers. The amateurs with their 
advanced stable variable frequency 
oscillators had all but abandoned 
the piezoelectric control method. 
Came the war with its heavy crystal 
demands and the expansion meas-
ured in thousands of per cent. The 
Signal Corps and a few notable old 
line manufacturers produced, by 
detailed guidance and specification 
work, an industry of more than one 
hundred companies grossing in the 
$100,000,000 region. 
Some of these companies now 
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DIES & 
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ENGINEERING 
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SOUND ENGINEERING 

think they have engineering, but 
have they? More important, will a 
dozen or twenty survive and, if so, 
what can be their market unless 
they become engineering conscious? 
This is an example. We could add on 
and on—for instance, transmitting 
tubes, cathode ray tubes, patented 
connectors—all to show the abnor-
malities existing and as any thinker 
knows, much plunging ahead heed-
less of the danger signs. 
As the saying "a better mouse-

trap" so goes our future. No one 
is going to play Santa Claus in 
postwar competitive markets. What 
a company builds and sells must be 
better to give its seller a permanent 
future. A big bass boom and lots 
of advertising flash and sales drive 
may sell sets for a few years, but 
unless sound thinking exists under-
neath, the newcomers with the 
wonderful plans will go broke just 
as quickly and completely as the big 
bass booms of the late '20s fared by 
the cold appraisals of the '30s. And 
that was only a repetition of '24-'25. 

Hose for permanency 

The radio names of the teens are 
as completely gone as the automo-
bile names of a decade earlier. Even 
the big names of '20, '21 and '22 are 
dead. Only one real base for per-
manency exists and that is sound, 
realistic and advanced engineering. 
That, all other things being equal, 
will make or break any company. 

It would be impossible in an ar-
ticle even to outline what engineer-
ing should do for a medium-sized 
company. That would take a book 
with divisions and chapters, such 
as, the broad objective, the budget, 
pure and applied research, develop-
ment, pre-production, production, 
field, sales, management, and inter-
departmental cooperation. What 
can be done in an article is to stim-
ulate thinking and to hit a few 
neglected broad ideas. 
To me, the two biggest things 

that an engineering department in 
one of our companies should do are 
to keep ahead of the parade and to 
design for low cost manufacture. 
If we take each of these objectives 
apart a little it will be worthwhile. 
How simple it sounds to say "to 

keep ahead of the parade." It isn't 
simple to do but the more you try 
the closer you come. It is all right 
to study the competitor's product, 
but if you have to copy—even one 

SEVEN ENGINEERING 

STEPS TO WATCH 

1. Look your engineering over. 

2. Strengthen it even if you have 

to go to extremes. 

3. Bring in trained ex-service men. 

4. Get your engineering together 

with your customers and dis-

tributors. 

Get after those cost reduction 

programs now. 

Standardize with and for your 

customers and not your com-

petitors. 

7. Work hard and be honest—and 

survive. 

little screw—you have been lagging. 
Your customer, not your competitor 
should design your product! 
Right here we stand at the point 

where management of the largest 
companies can take one direction, 
but medium and smaller companies 
must plan differently. The largest 
companies sometimes can afford to 
design a product and then let the 
customers see it. This is because 
enough advertising and sales razzle-
dazzle actually can cover inferior 
engineering. But it is an expensive 
and dangerous gamble at best as 
any honest advertising agency will 
attest. 

Development lags demand 

The medium or smaller company 
must avoid this sort of thing or 
share the fate of the phonograph 
companies of two decades ago. The 
very thing we are writing about, 
then was neglected—not only by a 
company but by an industry, to its 
wrecking. There is no basic reason 
why today's radio phonograph 
could not have been developed by 
one of the big phonograph com-
panies of the early twenties. They 
were designing what they wanted to 
sell and not what the public want-
ed—each being very careful not to 
get too far ahead of competition. 
Engineering content of a spring-
wound diaphragm type phonograph 

was ludicrous in its absence. And 
the industry—and public security 
holders—paid. 
The approach must be different 

for a producer of components for 
use in further manufacture than 
for a producer of consumer goods 
sold directly—or through jobbers 
and dealers—to the public. 
The producer of components 

should have his engineering group 
practically haunt his present or 
potential customers. The producer 
knows what he can or maybe can't 
make and can guess what it will 
cost. The assembling company 
customer's engineers know what 
they want but sometimes—often— 
by ignorance or bliss don't seem 
able to realize about things like 
standardization, costs and efficiency 
of adaptation. The producer plus 
customer engineering team can't be 
beaten by an ivory tower dreamer. 

Build on quality 

Get your engineers out in circu-
lation and see how fast they learn 
some production practicalities and 
see how much less they know than 
before they talked it over with 
George out in Chicago. If you have 
the kind of engineers who know too 
much or too little to do that then 
hire some more quickly—because 
life and the hereafter depend on it. 
The old line producer for the 

consumer knows all about customer 
reaction from what his advertising 
agency with its "test area" tech-
nic tells him. The new aspirant 
for the "rainbow" market does, too. 
The difference is that the old line 
man did a lot of dumping in the 
"thirties" and believes less than 
half of what he is told. Maybe 
that's why he survived. Anyway 
get around and look, and at least 
get one or two sales engineers who 
have been through the mill. Dis-
tributors and dealers are coyly cute 
when things that look like short-
ages exist. Only a firm base of 
quality will ride the inevitable 
storm. Unless building on that base 
begins now, it may be too late. 
"Design for low cost manufac-

ture" is the other part of it. Do it 
yourself, the work I mean. Indus-
trial designers and engineers may 
look like a happy solution because 
"we're too busy" but how many 
times do they turn out even as good 
a job as half the cost spent on in-
plant engineering. 
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ELECTRONIC TIMING OF 

Sequence of flashes of a . 50 cal. projectile 

stream being fired from a machine gun through 

a plate mounted at an angle. The extremely 

short time of the flash effectively "stops" 

the motion so that a clear picture is ob-

tained. In 2 microseconds a projectile 

going 2,400 ft. sec, only travels .058 in. 

• In an effort to measure velocity 
changes in projectiles, the necessity 
for a flexible and rapid sequence 
timer arose. This was required to 
trigger flash lamps for a series of 
photographs which show the posi-

By CHARLES H. COLES 
Captain, Air Corps, Wright Held, Dayton, Ohio 

High intensity flashes of 2 microseconds duration are 

triggered in sequence by unblocking amplifier tubes 

tion of a flying bullet at known 
intervals of time. A device was re-
quired that would produce pulses 
in a set of six circuits in rapid se-
quence. At first a high speed com-
mutator was built, but the inflexi-
bility of this method led to the 
construction of an electronically 
controlled instrument. 
The sequence timer as developed 

in the laboratory of the engineer-
ing division of the Army Service 
Forces Material Command is ca-
pable of firing from two to six mi-
croflash lamps. The time interval 
between the first and last flash 
may be adjusted from 0.57 seconds 
to 0.00035 seconds. During this time 
interval all six lamps may be fired 
in any kind of sequence desired 
with either equal spacing between 
flashes or irregularly spaced 
flashes. At the highest speed, the 
timer will permit six pictures to 
be taken of a 50 caliber projectile 
before it has moved more than four 
times its own length. 

Microflash units are vacuum-tube 
flash lamps which produce a flash 
of light of extremely short duration 
by means of a condenser discharge. 
The flash is used as a light source 
to photograph bullets in flight or 
any other high-speed mechanical 
action. While a single flash will 
show any particular stage of an 
action, such as a projectile entering 

Set up used by the author in making pictures in rapid 

armor plate, several successive 
photographs are essential when de-
termining the velocity of a projec-
tile, before and after penetrating 
the armor plate. Successive stages 
of the bursting of a turbo-super-
charger rotor are also within the 
range of possibilities of such a se-
quence picture apparatus. 
The circuit that was used as a 

basis for the timer was published 
in the Review of Scientific Instru-
ments, February, 1941, by R. G. 
Loeffel of Washington University. 
The relaxation oscillator used a 
neon lamp in the original circuit 
as published, but this was changed 
to use a strobotron, a more con-
trollable form of discharge tube. 
For purposes of calibrating the dial 
settings, a vacuum tube voltmeter 
was added to measure the grid bias 
applied to the first tube of each 
of the amplifiers. Six channels 
were built into the timer to trigger 
six microflash units. 
The basic circuit is essentially a 

triangular wave generating circuit 
connected to six amplifiers whose 
sensitivity can be adjusted by grid 
bias control. When each amplifier 
is set to a successively lower volt-
age response, the outputs will be 
activated in turn as the triangular 
wave voltage rises across the input 
grids. 
The output of each amplifier 

The six microflash lamps are shown at the left and the panel at right 
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SEQUENCE PHOTOGRAPHS 

feeds into the thyratron control 
grid of a microflash unit. These 
units produce a flash of light with 
a duration of about two microsec-
onds. The flash is used to photo-
graph a bullet in flight. By mak-
ing one flash from each of six 
units, a bullet may be photo-
graphed in six successive phases of 
its flight. If the time between the 
flashes is known, measurements of 
distance on the photographs will 
determine the velocity of the bullet 
between images. 
To make the photographs, the 

units are grouped near the target. 
An ordinary press camera is set up 
near the target and focused on the 
position where the bullet is to be 
photographed. When all is in read-
iness, the lights are extinguished 
on the enclosed gun range and the 
shutter of the camera opened. 
When the gun is fired, the bow 

Circuit diagram used for controlling six lamps. 
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wave of the bullet crossing a mi-
crophone initiates the action of 
the sequence timer. The timer fires 
the lamps in succession, six flashes 
of light illuminating the bullet in 
six successive positions. 
Referring to the circuit diagram, 

a capacitor C. is charged linearly 
through the pentode T. to a voltage 
dependent upon the plate voltage 
applied to the pentode. When the 
capacitor is charged, it remains so 
until the strobotron 1% fires, where-
upon the grid of the gas triode n 
is made positive, causing the tube 
to become conducting and dis-
charging the capacitor C2. The 
capactor C. starts to charge again, 
causing the voltage across it to 
rise at a rate determined by the 
resistance R. and the size of the 
capacity C.. The same voltage is 
applied to the grids of the six am-
plifiers. 

Rising positive voltage across C2 as it charges 
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These grids are biased negatively 
at various voltage levels by means 
of the batteries connected to —±-.-4-
and the potentiometers Pi. When 
the rising voltage reaches the crit-
ical point where it causes a par-
ticular amplifier tube T. to become 
conducting, the amplifier produces 
a pulse in the output circuit to its 
microflash unit. By imposing a 
• different grid bias voltage on the 
tube of each amplifier, the ampli-
fiers will produce pulses succes-
sively as the voltage rises. 
When making pictures of high 

speed mechanical action, the equip-
ment must be used in a darkroom 
or out-of-doors at night because 
the camera shutter is left open 
during the action. The exposure 
time is determined by the duration 
of the flash which is fixed at 2 mi-
croseconds. Only one flash from 
each unit is utilized because it 

successively tires differently biased 6F5 tubes 
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By taking pictures on one film of 

revolving wheel the unit :an be 

a rapidly '" 

calibrated 

takes two or three seconds for the 
microflash units to recharge, a 
time usually far in excess of the 
phenomena being recorded. 
The calibration curves of the se-

quence timer were obtained from 

0 

experimental determinations. The 
flash units were directed toward a 
disk driven by an electric motor. 
The disk revolved at 1770 rpm and 
had an arrow painted near the 
edge. The stationary ring sur-
rounding the disk was divided into 
20 parts. By observing the position 
of the images as revealed by the 
flash, the time between flashes may 
be determined. 
The curves were made by observ-

ing the time spacing between the 
first and last flash of the series of 
six. Five points were taken for 
each curve. The setting of the 
coarse adjustment — cycle length 
used for each individual curve is 
indicated at the right hand end of 
each curve as the size of condenser 
in the circuit. The time in seconds 
between the first and last flashes is 
indicated along the left side of the 
chart. 

Calibration curves can be drawn for a unit based on information obtained with the disc 
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After the time interval required 

between the first and last flash has 
been decided upon by reference to 
the speed of the phenomenon to be 
photographed, this figure is found 
along the left side of the chart. 
Following this horizontal line to 
the right to where it intersects a 
curve, the number at the end of 
the curve is noted for the setting of 
the coarse adjustment — cycle 
length. By dropping down at the 
point of intersection to the bottom 
of the chart, the setting of the fine 
adjustment— cycle length may be 
read. Usually more than one com-
bination may be set up, but it is 
advisable to use those in the mid-
range of voltage differentials: i.e., 
5 or 10 v. These settings produce 
more easily controllable results. 
By means of the vacuum tube 

voltmeter, the various grid voltages 
of the amplifiers are set at succes-
sively higher voltages as indicated 
by the calibration curve in use. 
With the setting of the cycle 
length adjustments, the sequence 
of flashes within the required time 
will follow upon the closing of the 
initiating contact. 
The disk pictured is 12 in. In 

diameter but there is actually only 
one arrow-head painted near the 
edge of the disk and one radial 
line painted from the center. The 
disk, a camera pointed at it, and 
the lamps also directed at the disk, 
were set up in a darkened room. 
After the disk started revolving, 
the camera lens was held open 
while the sequence timer was set 
into operation. The successive 
flashes of the microflash lamps re-
corded six images of the single ar-
row-head. 
The disk is revolved by an elec-

tric motor at 1770 revolutions per 
minute. Each revolution represents 
60 _-

or 0.9339 second. Each of the 
1770 

0.0339 
20 divisions represent   

20 
0.0017 second. 

In the photograph the first and 
last flash are 21/2  divisions apart or 
2.5 x 0.0017 = 0.0042 second. The 
time interval between flashes is 
0.5 x 0.0017 := 0.0009 second. For 

the shortest time spaces, a 10,000 
rpm motor may be used. 
The greatest difficulty encoun-

tered with the operation of the in-
strument was not with the timer 
but with the excessive sensitivity of 
the microflash lamps. The nega-
tive grid bias on the thyratrons 
was increased considerably before 
stable operation was obtained. 
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REMOTE TUNED ANTENNA 

Motor-operated extensible members of rotatable dipole 
provide for covering range between 46 1/2 and 215 me 

Television receiver engineers know 
that installation of antennas in 
metropolitan areas presents difficult 
problems, which are daily becoming 
more complex. 

Technical opinion is largely 
agreed upon the conclusion that it 
is not possible to set up a dipole 
antenna in mid-town New York 
which will receive satisfactorily 
from more than one station with-
out adjustment. However, if pro-
vision is made for orienting the an-
tenna when desired, reception may 
be realized from the three stations. 
A major complication encount-

ered with fixed antennas is reflec-
tion, leading to ghost images, which 
can be largely eliminated by proper 
antenna orientation. It has been 
determined that in special cases, 
it is of advantage to tune the an-
tenna for optimum reception. 
Such an antenna, which may be 

both oriented and tuned by remote 
control has been developed, and is 

Above is a cross sectional view of the tunable 
rotable antenna showing location and connec-

tion of the two motors. Right is a general view 
of the antenna as it appears when installed 

illustrated. It is a horizontally pol-
arized assembly, containing two 
motors and associated mechanical 
trains. 
In operation, the antenna is ro-

tated in azimuth, and the dipole 
arms extended or retracted until 
the strongest direct signal is re-

ceived with the reflected signals 
attenuated to the greatest possible 

extent. 
The antenna has a three-section 

arm extension with a frequency 
range of two and one-half to one, 

from 46 1/2 to 117 mc has been de-
veloped by Farnsworth Television 
and Radio Corp., Fort Wayne, Ind. 
Extensible members of the dipole 

are designed as three sections of 
telescopic tubes, controllable from 
26 to 66 in. 
Motor assemblies have been spe-

cially designed for the application, 
and mechanical details of the de-
sign of a two-section antenna are 
illustrated. Four push-buttons on a 
control board allow the operator to 
control motor rotation from a re-
mote position. An automatic stop 
limits the angle of rotation to plus 
or minus 190°, so that the antenna 
cable will not be twisted beyond its 
elastic limit. 
The smaller antenna has two sec-

tions of telescoping tubes, with a 
frequency range of 1.8 to 1, from 
46 1/2 mc to 85 mc. Length of the 
antenna may be varied from 36-in. 
to 66-in. Should a greater fre-
quency range be desired, additional 

telescopic sections may be installed. 
A five-section antenna, for ex-
ample, affords a frequency range of 
3.6 to 1, from 46 1/2 to 167 mc. 
With N sections to the extensible 

member of length L, with mechani-
cal overlap b, the approximate tun-
ing range is to be: 

R = NL/(Ni, L) 
and substitution of values for the 
three-section antenna gives: 

R 3x26/ ( 3x1.5 ± 26) = 2.56 
The number of sections required 

to cover a tuning range greater than 
this goes up quite rapidly with the 
range. The top frequency deter-
mines the value of the section L. 
For example, it requires four sec-
tions for a tuning range of three, 
if the top frequency is approxi-
mately 215 mc. 
A simpler antenna design fea-

tures orientation control alone, 
since the tuning control may con-
stitute unnecessary complication in 
some installations. 
The theoretical resistance of the 

antenna varies from 36 to 160 ohms, 
and works into a 95-ohm twinax 
line. Using 170 feet of line to the 
receiver, matching has been found 
satisfactory for all channels in 
group A. 
Receivers having various input 

impedances not matched to the line 
have been used, with good results. 
Experiment shows that orientation 
is a far more important factor in 
"ghost-free" reception, than mis-
match between dipole, transmis-
sion line, and receiver input. 
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CONCENTRIC LINE FM 

Use of miniature tubes and push pull circuits simplifies 

frequency multiplication, stability and modulation problems 

• First of the new FM transmit-
ters, unveiled at a time when the 
engineers of FM stations all over 
the country are wrestling with 
problems involved in converting to 
the recently newly designated 88-
108 mc band, reveals a number of 
features uncommon in such equip-
ment and for which considerable 
advantage is expected: 

1—In order to obtain efficient 
operation in all stages at the 
higher frequencies, linear ele-
ments of the concentric line 
type are used in tank circuits. 

2—Easily obtainable miniature 
and other forms of high fre-
quency tubes have been used. 

3—An electro-mechanical means 
is provided to insure exact 
maintenance of center fre-
quency control. 

In designing the transmitter, which 
carries a rating of 250 w output, 

engineers of the Transmitter Equip-
ment Mfg. Co., New York, have had 
in mind the difficulty of finding 
tubes which could be operated at 
about 100 mc and still would be 
capable of furnishing the desired 
power. Since 250 w tubes are avail-
able, this power was selected for 
the transmitter with the thought 
that it could serve as a driving unit 
for future larger tubes if more out-
put were needed. 

Consistent, stable, center-fre-
quency control of the primary os-
cillator is a prime consideration. 
The method used is to incorporate 
in the set the usual crystal con-
trolled oscillator as a reference 
standard. The primary working 
oscillator, the source of the fre-
quency modulated carrier, is con-
tinuously monitored by the crystal 
oscillator. 
This supervision of the center-

frequency is effected by an electro-

mechanical system which makes 
use of the fact that two carriers 
differing in frequency by a small 
amount may be considered to 
phase-modulate one another. The 
amount of phase modulation of 
either carrier is determined by the 
relative amplitudes of the two car-
riers, and the value of the beat dif-
ference between them. 
Outputs of the primary oscillator 

and the standard crystal oscillator 
are fed to two mixer stages. One 
mixer yields the AM audio com-
ponents; the output of the other 
mixer is fed through limiters and 
is followed by a discriminator from 
which FM audio components are 
recovered. These AM and FM volt-
ages are applied to a phase de-
tector. 

Relative phase of AM and FM 
audio voltages depends upon the 
sign of the beat difference between 
the standard crystal oscillator ref-

These three views of the new Temco model 250BCF 250-watt FM transmitter for the 88-108 mc band show its appearance with the front door 

closed, with the door open revealing essential tuning controls, and from the back which gives access to the oscillator circuits, modulators, etc. 
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TRANSMITTER FOR 250 W 

erence carrier and the primary 
oscillator carrier. The level of the 
de output voltage from the phase 
detector is directly proportional to 
the beat difference between the two 
carriers, and the sign of that volt-
age is a function of the sign of the 
beat between the carriers. 
Output voltage from the phase 

detector is applied to a de ampli-
fier, which in turn controls the 
grids of a pair of thyratron tubes. 
AC voltage of proper phase to oper-
ate a two-phase motor is obtained 
from the output circuit of the thy-
ratrons; the motor is mechanically 
coupled to the primary oscillator 
tuning capacitor. In this manner 
continuous monitoring of the cen-
ter-frequency of the primary oscil-
lator is provided. 

Direct indication of the primary 
oscillator frequency in cps with re-
spect to the standard crystal oscil-
lator frequency is also provided for. 
DC output voltage from the phase 
detector is used as a measure of 

the beat difference between the two 
carriers; a zero-center de volt-
meter having a high internal re-
sistance is placed across the phase-
detector output, indicating both 
the value of the difference fre-
quency and its sign. 
Grids of the modulator tubes 

have no correcting voltage fed back 
as a result of drift in the primary 
oscillator, which eliminates the 
possibility of distortion arising 
from operation on improper por-
tions of their characteristics. 
The power supply for the stand-

ard crystal oscillator, primary os-
cillator, and modulator was care-
fully designed for constant output 
voltage with respect to load 
changes and line variation. Un-
desired FM modulation of the pri-
mary oscillator would occur if the 
power-supply voltage should vary. 
For the same reason, ripple must 

be kept within a few millivolts to 
avoid hum modulation of the car-
rier. A high degree of regulation 

of the voltage supply for the stand-
ard crystal oscillator is provided 
by means of the 6B4 high-G,,, con-
trol tube; the amplifier tube is a 
high-mu 6SF5 triode, the cathode 
of which is maintained at a con-
stant reference level with a VR-75 
voltage-regulator tube. 
The primary oscillator operates 

within the frequency range of 11-
13.5 mc. Use of balanced modula-
tors and a push-pull oscillator 
provides twice the FM swing of 
oscillator frequency that is obtain-
able with a single modulator, and 
permits use of a multiplication fac-
tor of only eight to raise the 
oscillator frequency to the carrier 
frequency. Since the push-pull 
circuit eliminates even-order har-
monics which would otherwise arise 
due to curvature of the transfer 
characteristic, this further advan-
tage is afforded. 
Reference to the schematic dia-

gram shows the potentiometer cir-
cuit for balancing the cathode cur-

Schematic diagram of the Temco 250-watt transmitter showing arrangement of the frequency stability control equipment and linear tanks 
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rents of the 6AK5 modulator tubes; 
variable capacitors are provided for 
adjusting the value of the quadra-
ture voltage fed back to each grid. 
Quadrature voltages fed to modu-
lator grids are in phase; if the grids 
are connected together and a mod-
ulating voltage of the same phase 
is applied, reactive currents flowing 
through the push-pull oscillator 
tank as a result of modulator plate 
currents, will be effectively zero. 
Means are thus provided of ad-

justing the cathode currents of the 
modulator and values of quadature 
voltages fed to each grid so that no 
FM modulation of oscillator fre-
quency takes place when modulat-
ing voltage is applied to modulator 
grids. Balancing of the modulators 
can then be carried out at various 
input levels of modulating voltage, 
insuring that both modulator tubes 
are operating on the same portion 
of their Gm characteristics; with 
this condition a symmetrical shift 
of oscillator frequency about its 
center value results. 
With modulating voltages of op-

posite phase applied to each modu-
lator grid, reactive currents now 
flowing in the oscillator tank coil 
will be of the same sign and oppo-
site phase, resulting in a double 
total net effect on the oscillator 
frequency. 
Type 6AK5 miniature pentode 

tubes were purposely selected as 
modulators because of low internal 
capacitances and high G.,. Grid and 
plate circuits of each modulator 
tube are separately shielded to 
avoid relaxation oscillation. 
Audio modulating voltage fed to 

modulator grids is carried through 

Schematic of the concentric line final amplifier for the 250-watt FM transmitter 

Close-up view of front of the exciter units 

a 500-ohm line, across which is 
placed a series RL network having 
a high- frequency pre - emphasis 
characteristic; its slope may be ad-
justed to lie between the FCC spe-
cified limits. The time constant of 

Close-up view of the rear of the final amplifier showing mounting of the 4-125A Eimac tubes 

the pre-emphasis network is 75 
microseconds; its frequency char-
acteristic is within ±--1 db of the 
normal curve of the circuit. 

Plates of the modulator tubes are 
connected directly to the plates of 
the 6J6 dual miniature triode used 
in a push-pull Hartley circuit; it is 
required that the oscillator tube 
have low C.., low Cpk, and high G.,. 
The low interelectrode capacitances 
are necessary to keep the shunt 
capacitance of the tank down; high 
G. Is required to enable the tube to 
oscillate readily at 11-13.5 mc. 

To obtain a minimum deviation 
of -±- 10 kc, it is necessary that the 
reactive currents developed by the 
modulator constitute a considerable 
portion of the total tank current. 
Thus, constants of the tank circuit 
have to be chosen to insure stable 
oscillator operation, while permit-
ting specified modulation of the 
oscillator frequency. 

Sufficient power is likewise devel-
oped by the oscillator to drive the 
first doubler; approximately VA 
watts are available. The grid-
cathode capacitance of the doubler 
tube is effectively in shunt to the 
oscillator tank, which requires that 
it be kept low. A 6J6 miniature twin 
triode is used as the first doubler 
for this reason, in a push-push cir-
cuit. Three watts of second-har-
monic power are developed. 

Considerable power must be de-
veloped from the second doubler to 
insure saturation of third-doubler 
grids; an 807 tube is used for the 
purpose. Its input capacitance of 11 
mmf, while relatively high, is not 
prohibitive since plate-cathode ca-
pacitances of the parallel-connected 
6J6 are only of the order of 0.8 mmf. 

Use of lumped parameters in the 
first doubler plate circuit is still 
feasible, as it is operating in the 
22-27 mc region. To obtain consid-
erable second - harmonic voltage 
from the 807 plate tank, a large 

(Continued on page 146) 
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GERMANY'S UHF TUBES 

Interican engineers and scientists investigate and report 

on design of trater-cooled klystrons and various magnetrons 

• Along with other items, the UHF 
tubes developed during the war 
were investigated and a number of 
interesting items were turned up. 
For example: A water cooled Klys-
tron', with a double internal re-
sonator and inductive coupling 
between the two sections was de-
veloped. Using a voltage of 5 kv, an 
output of 100 w, and an efficiency 
of 10% was reported. Provision was 
made for modulating the accelerat-
ing grid of the tube (200 sr modula-
tion). Noise modulation (spectrum 
1 to 3 mc/s) was used, variously a 
hexode mixer tube, a gas discharge 
tube, and a resistance as sources 
of noise. The few tubes made were 
used by the Luftwaffe in the Feuer-
ball jammer, for jamming H2X, the 
frequency range being 8.6 to 9.3 cm. 
A corona discharge tube for sta-

bilization of voltages up to 10,000 
(mainly for Klystron operation) was 
started but was dropped in favor of 
neon stabilizers in production at 
Philips. 
Some of the tubes developed by 

Dr. Oskar He112 gave electron 
efficiencies of, 50% (theoretical 
maximum 65%) and an over-all 
efficiency of around 25%. These 
tubes had magnetic focusing. A 
newer tube, using electric focusing, 
operated at 3 cm and gave 20 w 
average power when pulsed with 
1/10 to 1/20 duty cycle. 
The RoE/4 101 tube appears to 

have two especially interesting fea-
tures: the cavity design and the 
electron focusing. The cavity of this 
tube can be operated at 3 cm, 4.8 
cm, or at 7 cm with different 
drift times for each mode. The cen-
ter discs for each mode actually are 
of différent shapes, and the sup-
porting legs are attached at dif-
ferent places. The disc and the legs 
are those used for the second mode 
at 4.8 cm. The tube will operate best 
with a particular shape of the 
disc, designed to give the shortest 
possible drift time for each mode. 
By altering the shape and position 
of the disc for a given mode, the 
the ratio of bunching to catching 
voltages may be controlled in de-
sign. 

!Report Index Number, 78. 
2Report Index Number, 95. 

Some information on Ger-
man equipment has been re-
leased by the U. S. Depart-
ment of Commerce (Publica-
tion Board) based on personal 
reports by the members of 
the Combined Intelligence 
Objectives Sub - Committee, 
who are making studies of 
German industrial and mili-
tary equipment and the status 
of research in the Axis con-
trolled countries. During the 
next few months, digests of 
reports on the most interest-
ing items relating to electronic 
matters will be published here. 
The complete reports are 
available from the U. S. 
Department of Commerce, 
Washington, D. C.—Editors. 

Dr. Heil stated that the most de-
sirable beam is one having a uni-
form charge density in cross sec-
tion. In such a beam, although the 
electrons diverge, they appear at 
any point along the beam to be all 
diverging from the same point in 
space, giving a converging beam of 
uniform density and a uniform field 
at the surface of the cathode. A 
beam of uniform density avoids 
lateral oscillations which cause a 
reduction in useful beam current. 
A cone-shaped electrode between 

the ring and the opening into the 
bunching space (called the "control 
space"), operated at 20 to 30 volts 
above the cavity potential, arrests 
the longitudinal drift of the positive 
ions before they reach the cathode. 
In practice, there are enough gas 
molecules present to permit the 
formation of a positive space 
charge. The geometry of the system 
is such that, neglecting space 
charge, the electrons would cross 
over at the position of this conical 
electrode. The positive space charge 
partially neutralizes the electron 
space charge and reduces the 
spreading of the beam. 
The tube is so designed that the 

neutralization of the electron space 
charge is almost complete for the 
de beam. This means that the neu-
tralization is incomplete in a bunch, 
and that there is a net positive 

charge in the region between 
bunches. The limiting sine-wave 
modulation frequency at which this 
focusing effect can be observed is 
around 10 kc. This implies that 
about 100 microseconds is required 
for the positive ion space charge to 
form. 
The beam at the entrance to the 

bunching region is about 1.9 mm in 
cross-section. With gas focusing it 
is 2.2 mm, at the exit from the 
space, and without gas focusing 4 
mm. These beam measurements 
were made at dc. Because of the 
inexact space charge neutralization 
of the modulated beam the corre-
sponding rf figures would not be as 
favorable, and were not. In the 
newest tubes, ratios of cathode 
diameter to diameter of the beam 
at its smallest point have been as 
large as 85, for 1,000 y 70 ma beams. 

It was reported that for the 
greatest efficiency in a velocity-
modulated oscillator the electron 
bunch should- be dise-Shaped al-
though this ideal has not as yet 
been attained. There is an optimum 
charge density of the disc, above 
which the disc life time is too short 
to be useful. 
An oscillator of this type could be 

tuned either by deforming the cav-
ity or by inserting metal slugs 
through ceramic glass tubes. No 
mechanically tunable tubes were 
built, but tuning was accomplished 
bs.7 changing the accelerating volt-
age. A change of 1.2 mc at 2,000 
mc was obtained on an older model 
as the voltage was changed from 
975 to 1180. 

Electron optics 

Unusual technics were employed 
for studying electron optics. For 
example, Dr. Heil set up an elec-
tron gun in a vacuum tube, and 
placed a piece of carbonized filter 
paper in the beam. Where the 
beam strikes the paper, the paper 
gets hot and glows. This method 
was found necessary because the 
beams being investigated are so 
intense that fluorescent screens are 
burned very quickly. 
The various components of the 

guns used in experimental tubes 
are mounted on wires in such a 
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way that they may be slid longi-
tudinally along the tube in order 
to alter the spacing between com-
ponents. They are made to slide 
simply by tapping the tube; their 
positions are measured with a trav-
eling microscope. The screen used 
to observe the cross-section of the 
beam may itself be moved in the 
same way. By making two com-
ponents have different frictional 
resistances, a series of tests may be 
made in which one component has 
a fixed position while that of an-
other is varied. 
The carbonized screen is pre-

pared by placing a piece of filter 
paper between metal plates and 
heating this assembly at fore-
vacuum pressure. Next the metal 
plates are removed, and usable bits 
(of the order of 1 cm square) are 
clamped tightly between molyb-
denum plates and heated in an 
induction furnace in a high vac-
uum. 
An oscillographic method of 

measuring the energy spectrum of 
the electrons in the beam was re-
ported where a probe was placed 
in the collecting region of the oscil-
lator tube, and an audio frequency 
voltage applied to it. The same 
voltage is applied to one pair of 
deflecting plates of a CR tube, while 
the other pair of plates is con-
trolled by the current picked up by 
the probe, giving a trace which is a 
measure of the energy spectrum of 
the beam. 

Transit time resonance 

An effect which might be called 
transit time resonance (TTR) has 
been utilized in tube design. Sup-
pose we have two parallel metal 
plates to which a high frequency 
voltage is applied, assuming that 
some free electrons are present in 
the space between the plates. At 
certain voltages and spaces, an 
electron starting from near one 
plate at an instant of zero voltage 
will be accelerated toward the other 
plate and arrive there at the next 
instant of zero voltage. The elec-
tron will then have acquired energy 
which it loses by collision with the 
second plate, from which secondary 
emission may be released. The lat-

ter is accelerated toward the first 
plate. Since they start at an in-
stant of zero voltage they too ac-
quire energy and release still more 

secondaries when they hit the first 
plate. The process is cumulative 
and relatively empty space absorbs 
energy. 
This is of importance in the de-

sign of HF tubes, because a region 
in which the necessary conditions 

hold may easily be unintentionally 

built into a tube, causing, among 
other things, dead spots in tuning. 
Improved working efficiency of 
some of the tubes was made by 
discovering and eliminating such 
regions. The area over which we 
might have resonance at a given 
frequency can be reduced by using 
cone-shaped elements in the tubes. 
The amount of secondary emission 
may be reduced by cutting away 
the metal, leaving teeth having a 
net area not less than 1/10 that 
of the unmodified electrode. The ef-
fect may also be reduced by giving 
attention to the secondary emission 
characteristics of the surfaces in-
volved although oxide-coated cath-
odes have the tendency for the oxide 
to evaporate and contaminate the 
surface. (This effect is similar to 
that used in the Farnsworth mul-
tiplier.) 

In a tube which is built along 
the lines of these with which Heil 
first worked, in which the beam is 
projected across a coaxial line, elec-
tronic tuning may be obtained .by 
projecting a second beam across 
the line normal to the first. The 
drift time of the tuning beam must 
differ by about one-half period 
from that of the working beam. 
The frequency is changed by alter-
ing the current in the tuning beam. 

Magnetrons 

Several magnetrons also were 
investigated.3.4 For example the 
LMS 10 had a peak output power 
of 15 to 20 kw. In a circuit rf 
buildup time was reported to be 
1/100 miscrosec. The frequency 
ranged 8.9 to 9.1 ems as the tube 
happens to come from production. 
Thus the magnetron used in a 10 

cm equipment, was a copy of the 
allied one. The 3 cm tubes pro-
duced were claimed to be their own 
development. The LMS 10 was 30% 
efficient. 
The LMS 100 (up to 100 kw) also 

on 10 cm was 10% efficient and had 
a field of 1,500-2,000 gauss, 30% 
greater than critical. It was air-
cooled and was suitable for space/ 
mark of 1,000. The LMS 12 on 3 cm 
had 18 splits, the LMS 32 was 3 cm 
tunable, and water-cooled, with 2 
kw loss. Small receiver magnetrons 
are the RD2MG (3 cm, 6 or 8 splits, 
50 w output, short life), the RD2MH, 
and the RD4MG. This series con-
tains about 10 other types. They 
have used copper magnetron anodes 
only, have had trouble with glass-
sealing (usually nickel-iron soldered 
to the copper with silver - solder 

'Report Index Number, 58. 
'Report Index Number, 59. 

was preferred) . Most of the tunable 
magnetron work was done on 3 cm, 
using a metal ring supported on a 
flexible membrane and moved to-
wards the circle of gaps. 
Tubes in the 2.0 to 1.6 ems range 

were in the experimental stage. A 
magnetron LMS 13 was used giving 
a peak power of about 1 kw with a 
1-microsec pulse. For some reason, 
a waveguide feed was abandoned 

here, and a concentric used. The 
LMS 13 was a scaled down model 
of LMS 100. It used about 3000 
Gauss at 15 Kv. In general, electro-
magnets are used to produce these 
fields as Germany has no cobalt to 
make good permanent magnets. 
The modulation system was a 

copy of the British. The modulator 
is an LG 201 and later, an LG 201 A 
(a better model). A 1-microsec 
pulse is used, at a pulse rate fre-
quency of 1500. The antenna sys-
tem used 4 to 8 dielectric rods giv-
ing a beam width 10° (total to half 
amplitudes). This antenna had a 
scanning speed of 300 to 400 per 
minute, and was fed by a coaxial 
line. The standing wave tolerance 
allowed on the feeding line is 1.3 
to 1, in amplitude. The receiver 
had an if of 30.5 mc, 2 mc wide. 
At the video stage output the lead-
ing edge of the pulse rises in 1/3 
microsec, and the trailing edge falls 
in about 1/2 microsec. The crystal 
for the mixer is of "vapored" sili-
con. 
The 3 cm technic—"Berlin-D"— 

was said to be almost an exact copy 
of the American H2X as far as the 
magnetron, antenna and mixer are 
concerned. All the rest was taken 
from the 9 cm Berlingeret. For 
Naval use a 11/2 m parabola was 
used, stated to give a 3/4° beam 
(total to half amplitudes). 

Power measurement 
In another research program 

magnetrons for use in search re-
ceiver design and in frequency 
measuring experiments were devel-
oped.5 They claim to have operated 
magnetrons as high as 3.7 mm. 
wavelength. They obtain a S/N 
ratio of 100:1 using horn antennas 
and crystal detectors at 3.7 mm. 
They can accurately measure power 
output down to 3 cm. Their fre-
quency measuring apparatus per-
mits measurement with the follow-
ing accuracy: 
Down to 5 meters -1-2 parts in 100 million 
Down to 8 cm -1-20 parts per million 
Down to 0.8 cm ±-0.1% 

A magnetron also was developed6 
which could be operated at any of 
several discreet wavelengths be-

(Continued on page 122) 

'Report Index Number, 69. 
'Report Index Number, 78. 
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LABORATORY KEYHOLE 
Current Research that Forecasts Future Electronic Developments 

WEATHER-SENSITIVE TUBE—J. Rothstein of the Belmar, 
N. J., labs has developed a microphonic electronic 
tube highly sensitive to external pressure changes. 
This tube may be calibrated to indicate static pres-
sure, and used as a barometer. Because air pressure 
varies with altitude above the earth, it may be cali-
brated directly as an altimeter. Reinforced and made 
rigid, the tube may be used as a piezometer. Properly 
calibrated, it can be installed on submarines to give 
precise readings of depth. The tube also will measure 
and record temperature, measure wind velocity 
through dynamic pressure, record air speed and 
water flow, register pressure changes in a wind tun-
nel and measure minute changes in the stress of 
metals. 

HIGH FREQUENCY HEARING—Using extended range au-
dio systems in services where high fidelity is possible 
(FM and television), a certain research group has 
found that it was necessary to supress transformer 
lamination vibration, which in one instance occurred 
at about 15 kc and was annoying to a few people 
with unusually keen hearing response in these 
higher ranges. 

FOLLOWING BULLET IN GUN BORE—In military science it 
is of considerable importance to study the move-
ment of the bullet within the gun barrel. Suggestion 
has therefore been made that strain gages fastened 
to the outside of the gun barrel at various positions 
along its length might be used to indicate the pas-
sage of the bullet down the bore. According to a 
report by C. M. Slack, C. T. Zavales and E. R. Thilo, 
some preliminary work along these lines has been 
carried out at the Frankford Arsenal Laboratories in 
Philadelphia. An attempt was made to determine 
the reliability of the gages in recording the position 
of the bullet. Excellent pictures have been obtained. 

CATALYSIS CONTROL BY X-RAY DIFFRACTION—The cata-
lytic agent used in the Fischer-Tropsch process for 
the synthesis of hydrocarbons from H2 and CO con-
sists of Ni or Co or both, with activating materials 
such as alumina, thoria or other difficultly reduce-
able metal oxides; kieselguhr has been used as a 
carrier. 
The particle size of the nickel can be determined 

from, the width in X-ray diffraction pattern. The 
phase of Mn02 present can also be identified and 
controlled by previous conditioning. The activator 
may possibly contain substances that would act as 
catalytic inhibitors; their presence may be detected 
by X-ray investigations and they can be eliminated 
by chemical methods. The kieselguhr carrier has 
to be previously prepared by suitable chemical and 
thermal treatments to achieve uniformity and the 
absence of harmful impurities. This treatment can 
be followed closely by X-ray powder diagnosis so 
that optimum conditions are employed. Extensive 
studies of catalytic processes indicate particle size 
to be of primary importance suggesting many fur-
ther applications of X-ray diffraction controls in 
this field. 

METEORS CAUSE RADIO WHISTLES, with tone indicating 
the speed component toward observer. Effect is anal-
agous to that observed on television screen where 
illumination periodically brightens and blacks out, 
as airplanes fly overhead, reflecting waves alter-
nately in phase with or. opposing the regularly re-
ceived waves. With meteor travelling at 40 kilo-
meters per second and reflecting a 20-meter radio 
wave, says O. G. Villard, Jr., in QST, this results 
in meteor traversing 2,000 wavelengths per second, 
producing 4,000 complete cancellations and addi-
tions per second, which receiver reports as 4,000-
cycle note. Changes in meteor speed are revealed 
by changes in tone. 

ELECTRONIC DEPILATORY--Violet Arnold of Detroit has 
been granted a patent on an electronic depilatory 
unit consisting of a 65-kv X-ray tube, rays from 
which are filtered through a laminated filter con-

sisting of spaced aluminum sheets with water be-
tween. Several treatments are required to remove 
hair, permanently, it is stated in the patent. 

"WEATHER SLEUTH" was a wartime project of Signal 
Corps and Farnsworth laboratories, which measures 
the direction and velocity of wind aloft, and also 
provides information on humidity, temperature and 
pressure at altitudes up to 60,000 ft. With addi-
tional forecasting ability of instrument, device is 
expected to aid pilots in selecting levels which will 
provide helping tailwinds instead of delaying head-
winds, explains Farnsworth's B. R. Cummings. 

NOTE: Please don't ask us for more details about any of the 
foregoing. We present here all the information we have. As 
soon as we get more about any of these situations, full details 
will be printed in Electronic Industries. Our editors run 
across many interesting tips, leads, and rumors, both well-
founded and baseless. We thought you would be interested in 
hearing about them, even if we can't give all the details or 
vouch for their authenticity. Editors. 
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RADAR ASSEMBLY AND 

Production engineering of 

mass production of radar 

Assembly and inspection line of the step-by-step converter asso-
ciated with Mark XX Radar. Below: Intricate radars designed to be slung 

beneath night- fighters to pin- point targets through darkness. Bomb-
shaped housings enclose the radars, shown on next page, lower left 

Synchro-Step Converter in process of assembly. It operates search-

light controls through sehyns and automatically feeds location data 
supplied by radar searchlight controls. Frame is aluminum tubing 

Testing the test equipment; a signal generator receives final opera-

tion test before going into the field to check radar performance. A 
radar is no better than its associated test equipment. When no tar-

get appears on the screen, either no target is within range or the 

electronic equipment is net functioning properly. Test sets tell tale. 
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TESTING OPERATIONS 

highest type is required in 

equipment on as.sentbly fines 

Radar elements which helped to aim big guns that mowed 'ern down. 
With high precision test set, expert radar technician makes final tests 
of fire control radar prior to installation aboard a U. S. battlewagon 

Not bombs but radar equipment; interior shown on preceding page, lower 
left. Attached to wings of Navy carrier- based planes, bomb-like plastic 
case reduces wind resistance, protects equipment from the elements. 
The operator is attaching a sway brace to the unit, in final assembly 

Above is shown one section of the component testing unit at Western 
Electric Company's 1 1 th Avenue plant, where essential parts receive 
rigid tests by skilled techncians. See also picture at lower right 

Here Western Electric experts give radars final check before sending 
them out to battle with Navy's subs, trimmed for ultimate precision 

Before radar can pinpoint targets, accuracy must be built in at the 
factory, as shown above and in foregoing illustrations. Test sets, 
more precise than radar Hsieh', groom vital elements for Navy equipment 
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TEST OSCILLATOR FOR 

By WERNER MULLER 
Consulting Engineer, New York 

Reallocation of FM and television channels accelerates development 

of versatile obsolescence-proof test equipment for lab and factory 

• With industry rapidly returning 
to the manufacture of civilian 
goods among which radio is a ma-
jor item, consideration must be 
given to the new ideas which will 
be incorporated in receiver design. 
The biggest design change has been 
necessitated by the re-allocation of 
some of the transmitting channels, 
specifically those for FM and tele-
vision. 

It is with such new designs in 
mind that a study has been made 
for a test oscillator that will read-
ily cover all the new requirements 
and have features which anticipate 
later developments in the field. 
Obsolescence can be eliminated, 
and the instrument described is 
almost fool-proof and obsolescence-
proof. 

Desirable functions of a univer-
sally useful instrument would in-
clude: 

1—Continuously variable oscilla-
timis from 100 kc to 150 mc. 

2—Crystal oscillator for 100 kc 
and 1000 kc. 

3—FM oscillator for three fre-

quencies, to be selected by de-
signers. 

4—Variable AF oscillator from 60 
to 15,000 cycles. 

5—Output indication of AF, and 
RF voltages. 

6—Per cent modulation on AM 
and bandwidth for FM. 

7—Complete attenuation of AM, 
FM, AF and RF output. 

These functions are basic. In 
addition, the following features 
should be incorporated: 

1—Variable RF alone. 
2—Variable RF, AM modulated up 

to 40% by AF. 
3—Variable RF plus FM. 
4—Variable RF plus crystal fre-

quencies. 
5—Crystal plus AF modulation up 

to 40% or more. 
6—FM at bandwidth or deviation 

frequency predetermined. 
7—AF to modulate all RF posi-

tions. 
8—AF available externally through 

attenuator. 
9—Provision for external modula-

tion for any RF frequency by 

ig. 1— Block diagram of test oscillator to afford flexibility of operation. Complete attenua-

tion of AM, FM, AF and RF outputs is provided. Frequency range is from 100 kc to 150 mc. 
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frequencies from 60 to 15,000 
cycles. 

10—Low impedance output for RF 
and AF. 

The RF attenuator network should 
have the following provisions: 

1—One volt RMS maximum out-
put fixed. 

2—Continuously variable output 
from 100,000 microvolts to 1 
microvolt. Intermediate steps 
to be in multiples of ten. A 
variable potentiometer should 
provide control for setting the 
output indicator to 1 volt. 

3—The output meter should per-
mit ready switching from RF 
or AF volts, to modulation per-
centage. or Frequency Swing. 
A meter—and diode or "mage 
eye" indicator tube can be 
used. 

4—The AF attenuator also should 
be continuously variable and 
preferably so arranged as to 
control either AF output or AF 
modulation voltage calibrated 
in percent or deviation for the 
RF positions and to act also 
for controlling the magnitude 
of any external AF signal. 

5—The stability of all oscillators 
should be such as to permit 
good operation under normal 
conditions; that is, frequency 
drift should be a minimum due 
to line voltage changes. Effects 
from temperature changes can-
not be very well incorporated. 
except for a very small range. 

In Fig. 1, the block diagram shows 
a suggested arrangement. The RF 
oscillator, mixer and FM oscillator 
circuits use the 6J6 tube, a twin 

triode of excellent characteristics. 
The crystal circuit uses a 6C5. The 
AF generator an RC circuit, utilizes 
a 65.17 and a 6SN7 tube. The power 
supply uses a 6X5 and 1-VR-90 and 
1-VR-150. 

The continuously variable oscil-
lator circuit using a 6J6 tube, is 
shown in Fig. 2. The circuit is a 
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Fig. 2—Continuously variable oscillator. Oscillator is cathode-coupled to grounded-grid ampli-

fier working into low-impedance load. Ten volts rms is developed at 150 mc, with good stability 

Hartley with the addition of some 
new features. 

Oscillations are produced in the 
first section of the twin triode tube 
6J6. Since the cathode is common 
to both sections, the resultant volt-
age E will operate the second tri-
ode section. The second section 
of the 6J8 operates as a grounded 
grid amplifier, with the plate cir-
cuit operating purely resistive (500 
ohms in the example). The oscil-
lator voltage generated in the first 
section can thus be taken off across 
the plate load of the second section 
with the advantage of reflecting a 
very small load on to the oscillator 
circuit, thus improving stability. 
With a plate supply of 150 y dc 

and a 15% feedback, an output 
voltage of 10 volts RMS easily can 
be developed at 150 mc across the 
500 ohms plate load. At lower fre-
quencies the voltage output is 
slightly higher. Since the plate out-
put circuit feeds into a cathode 
follower mixer tube (Fig. 3), and 
the total requirement calls for one 
volt RF maximum, no trouble will 
be experienced from the cathode 
follower mixer due to the loss in 
gain associated with this form of 
circuit. The output voltage will be 
well in excess of the one volt de-
sired. This will hold for the entire 
operating range. 

Particular attention must be paid 
to the band switching arrangement. 
The suggested arrangement utilized 
eight coils to cover the band, us-
ing a two-section variable capaci-
tor, section 1 having 330 mmfd and 
section 2 having 35 mmfd, with 10 
mmfd and 3 mmfd being the re-

spective minimums. The capacitors 
operate in parallel over the first 
six bands. When using band seven 
and eight the first section is 
switched out by a contact arm op-
erated from the front panel. 
A few words regarding the oscil-

lator coil arrangement may be of 
value. To cover the entire range 
100 kc to 150 mc, particularly the 
last two ranges, 45-75 mc, 75-150 
mc, calls for exceedingly fine skill, 
since every mmfd in the tuning 
circuit counts, and the fight to 
hold tolerances becomes difficult. 
The use of a rotary coil system 

as shown in Fig. 4 will provide a 
fairly easy method, which can be 
adopted for production, with excel-

lent assurances of good perform-
ance. As can be noted from the 
sketches, tube and wiring, switch 
leads, etc., have been reduced to a 
minimum without sacrificing oper-
ating efficiency. Exact mechanical 
details are omitted, since they are 
beyond the scope of this article. 
The crystal oscillator uses a 6C5 

tube or similar triode in conjunc-
tion with a dual frequency crystal 
operating at 100 kc or 1000 kc. The 
plate circuit is tuned and the out-
put is capacity fed into the mixer 
tube as shown in Fig. 5. No par-
ticular comments for this circuit 
are necessary, as it is commonly 
used. 
The FM oscillator circuit in Fig. 

6 is a repetition of the oscillator 
in Fig. 1 with a slight modification. 
It is this modification which pointed 
to the possibility of using this cir-
cuit for FM. When the 6J6 tube 
was operated as a normal ECO at 
50 mc, a grid resistance of 50,000 
ohms was .inserted in series with 
the second section grid. When au-
dio voltage is applied across this 
resistor, modulation is obtained as 
noted on an FM receiver tuned to 
the oscillator frequency. 

Two types of modulation are 
present, AM and FM. The FM 
modulation observed was checked 
by a beat note method using a 15 
kc audio modulation signal and the 
BFO in the receiver. The A F, or 

Fig. 3—Mixer circuit uses cathode follower. Total requirement is one volt RF, maximum, which 

is maintained throughout entire range. Cathode follower reflects small load on earlier circuits 

6J6 

6H6 

OFF / 
I 04--4 

CW CRYSTAL FM B+ A.F.GEN. 
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Fig. 4—Turret-type coil mount is preferred from mechanical and electrical standpoints; is a 

practical production design which maintains low stray capacitances with controlled tolerances 

deviation, as measured showed 750 

kc swing, with a given audio volt-
age impressed on the grid of the 
second 6J6 section. Varying this 

audio voltage had a decided influ-
ence on the frequency swing, mak-
ing it smaller or larger as desired. 

AM was present, but how much 
was not determined nor were dis-
tortion measurements made. 

Irrespective of the AM present, 

the possibility of the circuit war-
ranted further investigation. Should 

the AM be too great, a limiter can 
be included at little cost. The most 
interesting point seemed to be the 
ease with which any degree of 

band width could be obtained, by 
varying only the AF modulation 
voltage. 

The three FM frequencies are of 

course switched in a normal man-
ner. The desired FM signals are 
selected by the designer. At the 
desired signal point, the amount of 

AF voltage impressed on the sec-

ond grid of the 6J6 will determine 
the frequency swing. As mentioned 

earlier, any AM present possibly 
can be limited through the addi-
tion of a circuit designed for this 

purpose or if the FM signal im-
pressed on the mixer input is large 

Fig. 7—AF circuit suggested by author. Tan-

dem resistance controls are used in RC oscil-

lator section; design is economical at price of 

some frequency precision. FM or AM yielded 

by 6SN7 

enough it may be feasible to utilize 
the mixer tube as the limiter. 

Fig. 3 shows the mixer circuit 
using a 6J6 as a cathode follower 
and mixer. The two grids are 
switched to the desired positions 
providing the following: 1—OFF; 
2—CW; 3—crystal; 4—continuous 
wave and crystal; 5—FM; 6—FM 
and CW. 

Modulation of the CW and crys-
tal positions can be combined or 
provided for separately; in the 

suggested circuit the modulation 
operation is made separate. 
The AF circuit suggested is 

shown in Fig. 7. It is an RC type 
using tandem resistance controls 
for changing frequency. The tan-
dem control is cheap and presents 
a more compact arrangement with 
some sacrifice in accuracy. The 

Fig. 5—Dual frequency crystal is used, operat 
ing at 100 kc or 1000 kc. Plate mesh is tuned 

Fig. 6—FM oscillator has AF signal Impressed 

on grid of second section. Is simple, flexible 

output of the AF oscillator is a 
cathode follower coupled to the de-
sired circuit, as shown in the dia-
gram. 

In one position ( SWi) it causes 
FM as described earlier; in the 
other position the AF voltage is de-
veloped across the cathode resistor 

of the cathode follower mixer tube. 
External and off positions are also 
provided. 

The degree of AM or FM is con-

trolled by the setting of the control 
in the cathode follower circuit of 
the AF generator. The wave form 
of the AF generator is excellent for 

its range and the amplitude out-
put is constant. This circuit ar-
rangement permits another func-
tion, that of utilizing one attenua-
tor network for all operations AM, 
FM, crystal and AF. 
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Fi 3. 8—Complete schematic diagram for the proposed test generator. Indicator is diode rectifier with milliammeter or magic eye tube. Output 

impedance preferred is 100 ohms Capacitance network for attenuator to obtain proper operation at high-frequency end, is recommended 

The combined circuits of the 

proposed test generator are shown 
in Fig. 8. • 
The indicator can be a diode rec-

tifier with diode and meter or 
"magic eye" type, with calibrations 
provided. This circuit measures 
any output voltage directly. R is 

the rough control,—the attenuator 
network with points brought to a 
switch provides variations by fac-

tors of ten. The output impedance 
should be around 100 ohms or less. 
For the point of greatest attenua-
tion, a capacity network shculd te 
used particularly for the high fre-

quency end. 
For measuring FM band width 

the indicator should be switched 

to measure the AF voltage neces-
sary to produce the given swing 
for a desired frequency. Once the 

voltage is determined, this calibra-
tion should hold good for general 

work. 
The power supply is conventional 

and no comments are necessary. 

Near G E •qtrain" for Linirersity of California 

Highly sensitive polaroid photoelectric systems in this mechanical brain will per-

mit the handling of differential equations with fourteen simultaneous integrations. 
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Above, automatic feed punch presses turn out a stream of accurately-dimensioned 

metal parts for RCA tubes. Below, an Acorn bulb machine. Glass in cane shape is 

fed into rack at top and cut and formed into the half shells used in Acorn tubes 

A sk.11ed operator is mounting the electrode structure of 

an RCA-6H6 twin diode. A good weld at each point is 

assured by precision electronic control of the welding operation 

MODERN 

The use of automatic feed in punch presses 

for the manufacture of millions of small metal 

parts is obvious, but it requires imagination to 

visualize, and skilled arts and crafts to fabri-

cate a device like the miniature tube stem 

machine developed by RCA. 

In this machine, seven lead wires are auto-

matically placed in position and held while two 

glass beads are softened, sealed to the wires. 

and formed into a "button." The button stems 

ore then supplied to mounters, trained young 

women, who weld the electrode structure to 

the stem to form a mount. 

In the filament tabbing machine, fine coated 

filament wire is folded and a small section of 

metal is attached to each end to facilitate 

welding to the stem lead wires. The mica 

Stems for miniature tubes are made in this machine. As 

compared with its predecessors, the apparatus incorporates 

automatic feed of both lead wires and glass parts at once 



This machine folds very fine coated filaments and attaches 

a tab-to each end of the folded filament for use 'in 1.4- volt 
miniature tubes. Tabs are welded to the steal lead wires 

MIRACLE 

spacers used in tube mounts have their elec-

trical characteristics improved by coating both 

surfaces uniformly with an insulating material 

which redues the surface leakage. This opera-

tion is performed in a machine having twin 

rotating drums and oscillating spray guns. The 

manual operations consist only of loading and 

starting. The correct amount of coating is de-

termined by an adjustment of the apparatus. 

The drawing of very fine wire us done in a 

machine having a graduated series id dies 

through which the wire is token in succession. 

Wire of a few mils diameter is reduced to half 

the original size in this device. These three 

machines represent operations in which mech-

anisms are producing with greater accuracy 

and speed, and with less operator fatigue than 

is possible by band methods. 

Fine wire, are drawn through a series of progressively smaller 

dies in one operation. The dies are individually lubricated 

from the manifold to be seen just above the operator's hand 

Above, a metal-tube test equipment group consists of preheaters, shorts and 
electrical test set, and an audio frequency noise set. Below ( right), Mica in-

sulators often are sprayed with an insulating material to decrease electrical leakage 



TUBES ON THE JOB 
Carrier Telephone 

The installation of the first car-
rier telephone exchange, in which 
local telephone service is provided 
to rural subscribers over electric 
power lines, has just been com-
pleted by the Rural Electrification 
Administration and the Southwest-
ern Bell Telephone Co. While this 
new carrier central office is of an 
experimental type and handles 
only four customers—a general 
store, one residence and two farms 
—it is operating under the condi-
tions that will be experienced in 
permanent installations. Regular 
dial telephone instruments are used 
and the telephone speech modu-
lates a carrier of radio frequency 
which is superimposed on the 
power conductors. Transmitter-
receiver equipment is used at both 
the main switchboard of the Tele-
phone Co., in Jonesboro, Ark., and 
at the subscriber's end of the 
power line. 

Terminal equipment for wired radio system 
which REA and Southern Bell Telephone have 

installed to provide subscribers with local 

telephone service by carrier 

ranittna Prospecting 

The development of atomic en-
ergy has made accurate methods 
for the location and testing of 
uranium deposits very important. 
The U. S. Bureau of Mines has de-
signed a fluorescence test which 
quickly determines the presence of 
uranium and does not waste the 
material being checked. A small 
quantity of ore is broken down and 
then exposed to ultraviolet radia-
tions of equipment made by Ultra 
Violet Products, Inc., Los Angeles 
27, Cal. If uranium is present a 
greenish-yellow glow fluoresces. 

Visual indications of paper density and uniformity are shown directly on the milliammeter 

Paper Tester 

A photo-electric cell which re-
sponds to varying light values 
transmitted through a paper sam-
ple is the heart of new paper test-
ing equipment being used at Kim-
berly-Clark Corp., Neenah, Wisc. 
An 8 in. paper sample is inserted 

between two horizontally-mounted 
glass discs. These plates are motor 
driven for circular motion. At-
tached to a supporting arm over 
the sample is a light source with 
an adjustable diaphragm and an 
associated lens system; under the 
paper is a photo-electric cell. This 
supporting arm is also motor driven 

to have an oscillating motion across 
the glass discs. These combined 
motions provide a scanning area 
which covers a large portion of the 
sample under test. Comparison 
with pre-determined standards will 
quickly show the average compact-
ness or openness of the sheet 
structure of the paper under test. 
Unstable needle movement in the 
dial indicates irregularities in the 
uniformity of the paper sheet. 

In addition to the scanning unit, 
the paper tester uses a specially 
designed three-tube amplifier. The 
equipment is made by Tb wing-
Albert Instrument Co., Phila., Pa. 

Beamed 1_ Hi' Is Electronic Blowtorch 

To focus electronic heat on restricted areas for many industrial jobs, Westinghouse is developing 
a new dielectric heating unit which projects high frequency heat at work. This method shows 
promise in eliminating scorching or burning in work consisting of irregularly shaped forms 
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1 egetable Processing 

In order to add to the reserve 
stock of the nation's food, the New 
York State agricultural experiment 
station, Cornell University, has 
been doing research developing im-
proved methods for freezing or de-
hydrating fruits and vegetables. 
With either type of these preserva-
tion methods, vegetables are ex-
posed to a brief heat treatment to 
inactivate the enzymes which are 
thought to be responsible for the 
deterioration of flavor and the de-
struction of ascorbic acid and caro-
tene during storage. The use of 
steam or boiling water for this heat 
treatment damages the texture of 
the vegetable and leeches out the 
vitamin C and members of the 
vitamin B complex. 

Substituting dielectric heating 
for the steam or water treatment 
resulted in an almost negligible 
loss of ascorbic acid and only a 
small nutrient loss. A frequency of 
1750 mc finally was found to give 
the best heating with an exposure 
of about 2.5 minutes. The RCA 

One hot dog with roll ready for the eating; and a second being cooked in she electronic oven 

Frozen food package ready for heating cycle 

electronic heating equipment had 
an output of 750 w. The two 
copper heating electrodes were 
mounted in an electric air oven, 
which was maintained at a tem-
perature of 100 degrees C., to pre-
vent condensation of moisture on 
the electrodes. Tuning stubs were 

attached to the heating elements 
to eliminate standing waves and 
improve coupling. Electronic heat-
ing has another important com-
mercial advantage in that the 
vegetables can be packed in the 
regular frozen food container right 
after washing and then pass 
through the dielectric field just 
before it is passed in the freezing 
compartment. 

11110111in ic Furnace 
Discharge 1 ad ica I or 

An application of the photoelec-
tric cell, amplifier, relay combina-
tion giving an automatic indication 
when a charge traveling through a 
100 kw roller hearth furnace (Gen-
eral Electric, Ltd.), arrives at a 
position near the door and is ready 
to be discharged. 
The unit is ac mains operated 

and incorporates a C.M.G. 8A pho-
tocell which controls the plate cur-
rent of an Osram L. 63 tube, in the 
plate circuit of which is a telephone 
type relay. As the light beam of 
a projector lamp unit mounted on 
the opposite side of the furnace is 
intercepted by the charge passing 
through the furnace, the tube be-
comes conducting. The relay op-
erates and causes a warning buzzer 
or bell to sound indicating that the 
furnace is ready to be discharged. 
In an alternative scheme the 

photocell unit operates through re-
lays and contactors to stop the 
movement of the furnace hearth 
until the charge is withdrawn. The 
interior of the furnace is capable 
of being raised to a temperature of 
1000 deg. C. but suitable heat re-
sisting glass windows adequately 
protect the photocell from being 
adversely affected. 

lint Food Canteen 

A new dispensing unit which 
serves hot dogs, cheese sandwiches 
and hamburgers—all piping hot, is 
being installed by Automatic Can-
teen Co., of America. Dielectric 
heat is used to re-heat the frank-
furters and hamburgers after their 
initial cooking in sanitary kitchens 
before they are placed in the can-
teen. The electronic equipment 
which was developed by General 
Electric Electronics Department 
required considerable experimenta-
tion with various frequencies be-
fore one was found that would heat 
the meat and roll uniformly. Some 
frequencies cooked the frankfurter 
but would burn the roll. Others 
would heat the bun but not the 
meat. 
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INDUSTRIAL RELAY 

By RALPH R. BATCHER 
Consulting Editor, Electronic Industries 

natty complex industrial control problems find use for tube circuits coin-

blued with relay technics borrowed from telephone switching practices 

• In many applications of elec-
tronics to industrial control it fre-
quently happens that the item to 
be regulated is not nearby to the 
source of the controlling effect. 
Therefore, in setting up electronic 
systems, numerous methods must 
be considered before selecting the 
best system to be assembled. The 
important methods in use are the 
systems depending on: 

1. The level of a current or voltage. 
2. The number of electrical pulses 

in a sequence. 
3. The duration of pulses in a se-

quence. 
4. Phase shifts. 

5. The polarity of the operating 
current. 

6. Frequency variations. 
7. Wave front or rate-of-change 

discrimination. 

To these may be added miscel-
laneous methods where non-elec-
trical transmission mediums are 
used; light intensity, pressure of a 
fluid, sound waves, etc., which fre-
quently serve as a link in an elec-
tronic system. 

In some signalling systems it is 

customary to use more than one of 
these basic methods over a single 
channel in order to get a greater 
number of simultaneous control 
signals. 

Suppose that only a single con-
trol circuit is available over a path 
of several miles, but that several 
functions are to be recorded or 
utilized to control local equipment. 

The circuit which represents a sin-
gle channel of communication may 

be a radio transmitter-receiver 
combination when one end of the 
system is mobile—a car, ship, plane, 
etc. The primary effect to be trans-

mitted must first be converted to 
some form of signal variation the 
simplest being amplitude modula-
tion. 

Signal converter 

It is, of course, possible to install 
conversion elements that will take 
note of changes of the effect under 
observation. This method is usu-
ally not advisable over such dis-
tances when more than two levels 
of signal amplitude are to be han-
dled. In other words, we would 
then have three conditions only— 

(off, light current and heavy cur-
rent) to convey the control intel-
ligence. Moreover, these three 

conditions cannot be run simul-
taneously on the same channel. 
For short test runs a variable 

current having a continuous range 
of levels can be used, which ap-
plied to a suitable circuit will give 
a smooth range of operation. It is 
not recommended that variable-
current signalling be used for pre-
cise regulation unless the channel 
is known to have amplitude con-
stancy. 
When a more complicated control 

effect must be transmitted, the 
simple "on" and "off" control prin-
ciple can be enlarged by using a 
series of pulses of equal or unequal 
duration and by arranging the re-
ceiving equipment to take note of 
their number. The pulse method 
of controlling circuits is one of the 
oldest and most used of the cir-
cuits in use, as it is found in the 
dial telephone, teletype, telegraph 
sytems and others. One finds in 
use: 
1. Simple "on-off" signalling sys-

tems. 

Complicated timing and sequence effects are built up by combining several simple relay circuits. Relays frequently gain a dozen or more contact 

combinations in this way. Examples of this procedure are shown here. Item 5 shows the circuit for the pulse counting relay chain 

H 

TO OTHER PAIRS OF 
CHAIN IF NEEDED 

C5 
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CONTROL CIRCUITS 

SIGNAL 
PULSES 

o 

Multiple selection is accomplished by signals arriving during intervals associated with a group of three pulses 

2. Two effects controlled alternate-
ly, first pulse operates circuit A, 
second pulse circuit B. 

3. A fixed series of circuits are 
operated in succession by an as-
signed series of pulses. 

There is more than one method 
whereby each of these problems can 
be carried out: a multiple contact 
switch (ratchet-driven by electrical 
pulses actuating a solenoid), an 
"all-relay" system, and an all elec-
tronic method, using gas-filled 
tubes. Nearly all remote control 
systems find use for one or more 
relays. 

In most of the following arrange-
ments special relays are needed, 
but these are now obtainable from 
several supply sources. The relay 
contact combinations are empha-
sized in the circuits here described, 
it being assumed, for the present, 
that the windings are in accord-
ance with the current levels avail-
able for the job. 

Complex problems are solved by 
combinations of simple relays, and 
a knowledge of a few of the basic 
principles used in this connection 

will prove an advantage. The prin-
ciples described are among those 
which have found universal appli-
cation in automatic telephone 
switching service, and are typical 
of a few of the common arrange-
ments developed by the Bell system. 

Contact combinations 

Item ( 1) shows a simple relay 
with a "make" contact. The 

diagram symbolizes a movable 
armature "a" which is pulled to-
ward the magnet core when the 
winding is energized, whereupon it 
contacts "m" and closes a circuit. 
Using this symbol in a diagram the 
contacts may be shown at either 
end of the coil, or if the relay 
closes several contact combinations 
at once, the contacts may appear 
at both ends of the winding core 
on the wiring symbol. In either 
case the armature or swinging 
contact is assumed to move toward 
the coil in illustrating which con-
tacts open and which close when 
the relay is magnetized. 

Obviously the contacts may be 
broken when the relay is operated, 

which is indicated by item (2) in 
this figure. A "make-break" or a 
"transfer" contact is shown in ( 3) 
which symbolizes a contact (a) 
which breaks away from contact 
(b) and moves over to (m) when 
the relay is energized. A design 
sometimes requires that the "make" 
contacts close before the "break" 
contacts open. In (4) the magnet 
pulls the contact (m) against (a) 
when energized, and both (m) and 
(a) move in farther so that ( a) 
ultimately pulls away from (b). 
This is called a "make before 
break" combination. When the 
winding releases, (m) and (a) fall 
back, so that (a) reconnects with 
(b) before (m) moves far enough 
back to disconnect from ( a). A 
circuit wired through (m) and (b) 
would be only momentarily closed 
while the relay is operating or re-
leasing, giving a momentary closure 
interval. 
Item (5) shows a counting relay 

chain containing two or more pairs 
of similar relays. A closure of the 
contacts at K (which may result 
from some remote agency by means 
of relays operated from lines or 

A pulse distribution circuit whereby four circuits are selectively operated by presence or omission of pulses during timing interval 

are shown in circuit ( GI. At right I 9 two methods of re leasing a relay held operated through self-locking contacts 

SIGNAL 
PULSES 

0 Ç) 

M 

A 

f a 
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RELEASE 
RE LAY 

SIGNAL PULSES 

CODE 

LAMP RELAYS 
OPERATED 

0 NONE 

I A 

2 e 
3 A,B 

4 C 
5 D 
6 A, D 

7 B, D 
8 A,B,D 

9 C, D 

Circuit whereby ten different signalling or operating functions can be selected by operating particular groups of relays by a series of pulses. A 

typical circuit used in telephone call indicator service, adaptable to a wide variety of industrial applications involving multiple control 

radio circuits) operates relay (A). 
This relay stays operated as long 
as K remains closed. When K opens 
relay (B) operates in series with A, 

so that (A) and (B) are then both 
separated. This connects the oper-
ating circuit from K into the next 
relay. 

The next time K closes relay (C) 
operates followed by the operation 

of (D) at the end of the second 
pulse duplicating the operation of 
A and B in all particulars through 
any other pairs in the chain on 
succeeding pulses. The last relay 
in the chain (relay H in circuit 
shown) releases all relays so that 
on the next pulse the whole action 
is started again, beginning with 
relay (A). 

The relay H may be made slow 
release ( one method is to shunt its 
winding with a large capacitor) so 
that all relays have time to drop 
back before H does. In the usual 
circuit other contacts are added to 

particular relays in this chain to 
perform the circuit functions of 
counting or control. 

In ( 6) a simple marginal control 
is illustrated. The two relays have 
different sensitivities, so that with 

a light pulse only ( B) operates, 
whereas with a heavy current pulse 
both relays operate. When (A) 
operates it nullifies the circuit 
through the contacts of (B), how-

ever. In the circuit, (B) is closed 

with a light current pulse, closing 

circuit through device (2). When 
(A) operates with a heavy pulse, 
device ( 2) is de-energized and (3) 
is operated. When both relays are 
non-operated device ( 1) is ener-
gized. 

It is evident that a similar cir-
cuit could be used with polarized 
relays so that a change in the 
polarity of the current would oper-
ate either (A) or ( B). 

Pulsing methods 

Circuit ( 7) represents how relay 

combinations can be built up to 
produce different control effects by 
transmitting various combinations 

of pulses. Here relay (A) operates 
from the remotely initiated pulses, 
and operates relay (B) which oper-
ates device ( 1). The latter may be 
a control valve, solenoid, and in-
dicating lamp, a motor, etc. When 
relay (A) releases after the first 
pulse ends, relay (C) operates in 
series with relay (B), whereupon 
device ( 1) is released or stopped 
and (2) operated. When the next 
pulse comes along relay (D) oper-

ates, releasing device ( 2) and oper-
ating ( 3). At the end of the second 
pulse relay (E) operates also in 

series with D, releasing (3) and 
operating ( 4). At the start of the 
third pulse, relay (F) operates, re-
leasing all other relays and device 

(4) as well. However, (5) is ener-
gized along with relay (F) for the 
full length of the third operating 
pulse. At the end of the third 
pulse, relay (F) falls off and the 
circuit is restored to the initial 

condition. The whole cycle of events 
repeats during successive groups of 
three pulses. 

Another system is the W-Z com-
bination which operates four lamps 
or other devices from pairs of 
pulses, shown in item ( 8) . Here when 

the relay (A) closes, relay W oper-
ates first. The relay (Z) is sensi-
tized by current flowing through 

(S) winding at this time but this 
current is not strong enough to 

operate it. At the end of the first 
pulse ( Z) now operates since its 

(P) and (S) windings are both 
energized the ( P) winding having 

been shorted previously by the con-
tacts of A. At the start of the sec-

ond pulse, (W) releases since its 
winding is now short-circuited by 
this pulse reoperating (A). Relay 
(Z) holds up however until the sec-
ond pulse ends. When (Z) releases 
the circuit is in the same condition 
as at the start. The next pair of 

pulses will cause the whole cycle 

to repeat. In actual use the relays 
have additional contacts which 
operate lamps or control devices 
(1) ( 2) (3) ( 4). These operate in 
succession, ( 1) throughout the du-

(Continued on page 132) 
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DISCONTINUITY EFFECTS 

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

Kg, locating ( lie» position of the collage minimum on each 

side of u discontinuity. the impedance effect run be» found 

• The standard transmission line 
measuring technic is based on the 
uniformity of a transmission line 
connecting the source and the load. 
In practice, however, it often occurs 
that at least two physically differ-
ent sections (in dimensions, dielec-
tric, etc.) of transmission lines are 
used as a link between the source 
and the load. The junction point of 
these two sections constitutes a 
"discontinuity". That is, the usual 
electromagnetic behavior of uni-
form transmission line is not valid 
at that point and the reflection of 
the principal wave and the appari-
tion of the higher order waves take 
place. More precise mathematical 
analysfs, including the effect of the 
electromagnetic waves of higher or-
ders, shows that such a discontinu-
ity always can be replaced by some 
equivalent lumped four terminal 
network.1 

From the engineering point of 
view, we would like to have simple 
means of checking the magnitude 
of the disturbing effect introduced 
by a given discontinuity and a 
method of measuring the load im-
pedance even though the effect of 
discontinuity is present. The mod-
ification of transmission line meas-
uring technic as described here 
seems to be the simplest way of 
getting the required information. 
To check the magnitude of the 

discontinuity effect we can proceed 
as follows. Let us introduce the 
slotted measuring sections (physi-
cally similar to the respective trans-
mission lines) to the left and to 
the right of the point of discon-
tinuity and let us locate the short-
circuiting plug (if coaxial lines are 
used) at some point of the right 
section. 

If the lines to the left and to 
the right were physically the same, 
there would be no discontinuity 
present and the shift of the short-
circuiting plug on the right section 

1J. R. Whinnery, H. W. Jameson and T. E. 
Robbins—Coaxial Line Discontinuities Proc. 
IRE., Vol. 32, p. 695 (Nov. 1944). 

Fig. 1—On a uniform line, the movement of 
the short circuit point along X shifts the posi-
tion of any voltage minimum by an amount Y 

from some arbitrary zero position 
to the right would produce equal 
shift of the voltage minimum on 
the left section (Fig. 1). The graph 
of the position of the voltage mini-
mum 7 on the left section (vertical 
on Fig. 1) versus the position x of 
the short-circuit on the right one 
(horizontal on Fig. 1) would be a 
straight line with 45° slope as 
shown on the graph in the same 
figure. 

S-curve 

Since actually the lines are 
physically different and disconti-
nuity exists (Fig. 2), the shift of 
the voltage minimum versus shift 
of the short-circuit will differ from 
the straight line and will appear as 
an S-shaped curve shown on the 
same figure. 
Hence the existence of any ap-

preciable discontinuity can be sim-
ply detected by plotting a 7 versus 
x curve in the way explained above. 
As far as the author knows this 
peculiar shape of 7 versus x curve 
was first noticed by R. W. King 
and used for the purpose of meas-
urement of the dielectric constant 
at ultra high frequencies.2 
The physical explanation of the 

2R. W. King—Absolute Method for Measuring 
Dielectric Constants of Fluids at Uhf. Rev. Sc. 
Instr., Vol. 8, p. 201 (June 1937). 

appearance of the S-shaped curve 
is simple. The simplest disconti-
nuity is equivalent to some lumped 
impedance bridged across the uni-
form transmission line. The shift 
of the short-circuit can be also in-
terpreted as the shifting of the 
point at which this discontinuity 
impedance is connected across the 
line permanently short-circuited at 
the given point. For a given amount 
of the discontinuity the effect will 
be proportional to the input impe-
dance of the line at the point of 
connection of the discontinuity im-
pedance. For example, the discon-
tinuity impedance has a negligible 
effect when connected at the short-
circuit or any multiple of a half-
wave therefrom. On the contrary, 
the effect of the discontinuity is 
the greatest when it is connected 
at a distance from the short-circuit 
of 1/4, 3/4 or any subsequent half 
wave multiple therefrom. 

Having thus determined quali-
tatively the existence of a discon-
tinuity, the next step is to find the 
means of determining quantita-
tively the influence of the existing 
discontinuity on the value of meas-
ured impedance. 

Applying the law of transforma-
tion of impedance of a uniform 
transmission line by the insertion 
of a general four-terminal net-
work, it can be shown3 that 

Z„1 tan (-y—y.) -= 

k Z.0 tan (x—x0) (1) 

Z.1 
k = — cot2 (x,—x») (2) 

Z02 

where Z01 & Z.2 are characteristic 
impedances of the left and right 
sections respectively. 

•St 7» are the coordinates of the 
point of inflection on the S-curve 
(Fig. 3) . 

3A. Weisslloch—Ein Transformationssatz uber 
verlustlose Vierpole und seine Anwendung auf 
die experimentelle Untersuchung von Dezimeter 
—und Zentimeterwellen—Schaltungen. Hochfr. 
u El-ak., Vol. 60, p. 67 (Sept. 1942). 
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SHIFT OF 

0° 45° 90° 135 ° 1ao° SHORT' 
CIRCUIT 

Fig. 2—On a non-uniform line, the movement 
of the short circuit point X shifts position of 

voltage minimum by a different amount Y 

xi is the abscissa of the upper 
point of minimum slope on the 
S-curve (Fig. 3). 

The equation (1) can be inter-
preted also as meaning that the 
discontinuity together with the 
sections of transmission lines up to 
7. (to the left) and z, (to the 
right are equivalent to a trans-
former with transformation ratio 

t (3) 

Therefore, any impedance Z2 
connected at z, appears at 7° as 
an impedance Zi = k Z2. 

Ho X, 

60 120 180 X [DÍG1 

Fig. 3—Effect of discontinuity produced by 

shift from 35 ohm to 75 ohm characteristic 
impedance line 

Fig. 4—Equivalent circuit on Fig. 3 

As we see the determination of 
the S-curve together with its points 
z, and xi gives a simple means for 
quantitative determination of the 
effect of the discontinuity. 
The S-curve plotted in Fig. 3 re-

fers to the simple case of a 35 ohm 
characteristic impedance coaxial 
line ( right) connected to a 70 ohm 
characteristic impedance coaxial 

line (left). The frequency used is 
such that the effect of higher or-
der waves is negligible. The shift 
of short-circuit is counted from the 
position A, half-wavelength from 
the location of the discontinuity. 
The shift of minimum is counted 
from the position B, one wave-
length from the location of discon-
tinuity. From the curve: z, = 90°; 

70 
xi = 125°. Hence k = — cot2 

35 
(125-90) = 4. Therefore any im-
pedance Z2 connected at z, appears 
at 7, as an impedance Zi= 4Z2 
(Fig. 4). In the case considered, 
the correctness of the above result 
can be easily verified. Since x. 
and 7, are quarter-wave points, the 
impedance Z2 is transformed by 
the quarter-wave section of char-
acteristic impedance 35 ohms into 

352 
the impedance —. This imped-

Z2 

ance is in turn transformed by the 
quarter-wave section of character-
istic impedance 70 ohms into the 

702 

impedance   
352/z2 

checks the previous result. 

4Z2, which 

Equations for Resonators 

L. S. Goddard ( Proceedings of the Cambridge 
Philosophical Society, London, Vol. 41, Part 2). 

Recently developed mathematical 
formulas are used for calculating 
the electromagnetic field inside an 
axially symmetrical cavity resona-
tor of the general shape illustrated: 
the fundamental mode of oscilla-
tion is considered. It is assumed 
that the length 2 x 12, is smaller than 
resonant wavelength, 1, and that 
the radius b, is larger than twice 
the radius a. 
Relationships, involving first and 

second order Bessel functions, are 
given between the dimensions of 
the resonator a, b, li and 12 and 
the resonant wavelength x; a com-
paratively simple method of the 
evaluation of b from the other vari-
ables is suggested. 

For 12 much larger than 11, or 
for small gaps, the formula for the 
resonant wave length may be sim-
plified to the expression: 

À = rta[2(i 2d i) log ( b/a)l * 

An expression for the figure of 
merit, Q, involving only knowledge 
of the magnetic field strength with-
in the resonator and at its boun-
daries is given; the magnetic field 

strength can be found by the com-
putations proposed in the article. 

It is further suggested that the 
method developed be used in the 
treatment of problems involving 
the transmission and reflection of 
energy along wave guides or trans-
mission lines when there is a dis-
continuity in the cross-section. 

Determining RE 
Resistance of Wires 

By Chandler Stewart, Jr. ( Journal of Applied 
Physics, October, 1945). 

A method was developed for 
measuring the resistance of wires 
at frequencies between about 200 
kc and 40 mc. The test specimen 
is strung down the center of a 
metal pipe about ten to a hundred 
feet in length, depending upon the 
test frequency, to form a coaxial 
transmission line. One end of the 
line is short circuited and the other 
connected to a commercial Q-meter. 
The formulas required for the 

measurement are derived and the 
device, the method used, and the 
precautions to be taken are de-
scribed in detail. Curves for deter-
mining the resistance from the Q-
meter reading are included. 
This method appears to be more 

reliable than the use of coils where 
the proximity effect and the effect 
of distributed capacitance cannot 
be determined accurately. For 
round wires known to consist of 
homogeneous material, calculated 
values of rf resistance appear to be 
just as reliable and accurate as ex-
perimental values, and are much 
more easily obtained; this is no lon-
ger true if copper clad steel and flex-
ible wire types are considered. 
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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 

Dynamic Microphone 

Walter Baer, Laboratorium der Reichs-Runtunk-
Gesellschaft ( Akustische Zeitschrift, Leipzig, 
Vol. 8, No. 41. 

The design of a moving coil mi-
crophone installed at the German 
Reichs - Rundfunk - Gesellschaft 
(Government Radio Association) is 
described. High sensitivity and 
comparatively constant frequency 

response are obtained by the provi-
sion of air pockets behind the 
diaphragm (Fig. 1). These are re-
sponsible for resonances at 450 
cycles, 2,500 cycles and 8,000 cycles. 
The sensitivity at these frequencies 
otherwise would be undesirably low. 
Frictional forces on the air are 
provided by special damping mate-
rials in the narrow channels con-
necting the air cavities. The nar-
row, long equalizing tube connects 
the largest air pocket with the out-
side space; it increases the sensi-
tivity at the low frequency end. 
The directional characteristic of 

the microphone is carefully con-
sidered. For the reception of dif-
fuse sounds, a constant frequency 
response at a 90 deg. angle of in-
cidence, i.e., from the sides, is de-
sirable. A sound screen (as de-
scribed by Marshall and Romanow 
In the Bell System Technical Jour-
nal of January, 1936) is used. A 
single layer of fabric reinforced at 
the edges by a circular piece of 
material proved most satisfactory 
as the ratio of reflected sound at 
180 deg. incidence to absorbed 

EQUALIZING 
TUBE 

sound at 0 deg. incidence was 
thereby increased as compared with 
an evenly dense screen. In Figs. 
2 and 3 are plotted average values 
of the directional frequency char-
acteristics obtained for a series of 
microphones. 
The acoustic sensitivity of the 

microphone, i.e., the ratio of out-
put voltage to sound pressure at 
the diaphragm, is at least 100 mi-
crovolt/dyne per square centimeter 
for an output resistance of 200 
ohms at 800 cycles and for a noise 
level of 54 decibels referred to 1 
dyne per square centimeter. The 
overall efficiency of the microphone 
is approximately 0.4%; the effi-
ciency of the transducer system Is 
2%. The mechanical input resist-
ance is evaluated as 660 gram/ 
square centimeter/sec. At a pres-
sure of 100 dynes per square centi-
meter the diaphragm displacement 
amounts to 5 microns or 2x 10-4 
inches at a frequency of 50 cycles; 
non-linear distortion is not to be 
expected for such small movements, 
nor has it been observed. 

Portable Electrometer 

By D. Bulgin ( Journal of Scientific Instru-
ments, London, August, 19451. 

A vacuum tube voltmeter with as-
sociated circuit (Fig 1) is adapted 
for measurements of electrostatic 
voltages, electrostatic charges, ac 
voltages and resistances to ground; 
the portable instrument is particu-
larly designed for testing insulators. 
The instrument measures voltage 

by the induction of a small voltage, 
proportional to that of the source 
under examination, onto the grid 
system of the electrometer tube. 
Capacitive coupling between the 
voltage to be measured and the grid 
of the tube is used; one plate of the 

SO /00 200 500 e 000 

270' 

2,000 5,000 to 000 

°napkin of r-
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—2?2.5 V. tamp 
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Fig. 1: Portable voltmeter for testing insulators 

coupling capacitor is indicated in 
the drawing, the other plate is con-
stituted by a surface of the system 
under investigation. 
While fundamentally a voltmeter, 

the apparatus may be used either 
to read the potential of the surface 
if the additional capacity to ground 
introduced by the proximity of the 
instrument is small, or as an in-
dicator for the charge if at a small 
separation from the object the 
capacity of the capacitor formed by 
the instrument and the surface is 
large compared with other capaci-
ties of the surface to ground. 

Zero adjustment for the meter 
in the plate lead of the electrome-
ter tube is made by variation of 
R2; R3 and battery B:t enable a volt-
age negative to the filament to be 

/00.— 

/000-
3000-

6000— 

Fig. 1, left: Dynamic microphone. Figs. 2 and 3, center and right: directional frequency response curves 
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applied to the grid by making con-
tact A. The input to the grid de-
pends on the size of the aperture 
in front of the coupling capacitor 
plate as well as on the distance of 
the voltage source from this plate. 
The electrometer tube is enclosed 
in a shielding tube (Fig. 2) having 

GRID TERMINAL 

ELECTROMETER TUSE 

RANGE MULTIPLIER CAP METAL SHIELDING TUBE 

Fig. 2: Details of voltmeter within dashed line 

of Fig. 1 showing range multiplier mounting 

an adjustable circular aperture, the 
diameter of which can be changed 
by the insertion of different size 
caps. This permits the operating 
range of the instrument to be 
varied. The meter scale is cali-
brated in 100 y steps to 1500 y per 
ft. for a plane source, with the end 
of the shielding tube open. Two 
caps, or range multipliers, are pro-
vided which cover the end of the 
shielding tube except for central 

apertures 0.95 in. for the ten times 
range multiplier and 0.45 in. diam-
eter for the hundred times range 
multiplier. In this way voltages 
from 50 y 6 in. away to 106 IT 7 ft. 
away can be read. 

For the measurement of surface 
charges, it is practicable to pro-
vide a probe to explore details of 
the charge distribution. Reversal 
of charges occurring within 2 mm 
distances on an insulated surface 
have been examined. Calibration 
in coulombs per sq. cm is available 
by the provision of a capacitor cap 
of known capacitance. 

The resistance measurement is 
carried out by observing the time re-
quired for a voltage of 4.1 y across 
a known capacitor to decrease to 
2.5 v; a range of capacitors is pro-
vided to cover resistances from 107 
to 10 11 ohms. 

Filoutent Vibrations 

By R. W. Carlisle and H. W. Kaoren Journal 
of the Acoustical Society of America, July, 
1945). 

A method of testing undesired 
tendency to vibrations in vacuum-
tube filaments was developed 
wherein the vacuum tube, mounted 
in a suitable vibrator, was actuated 
by an oscillator. When the tube 
and mounting was placed in a mag-
netic field, a voltage is generated 
which is proportional to the vibra-

tion amplitude. This voltage is am-
plified and detected with head-
phones and an ac meter. Vibrations 
may be investigated with filaments 
either cold or hot, in open mounts 
or in sealed bulbs. Due to expan-
sion, the resonance frequency of 
the strands when hot is lower than 
when cold. The tension spring is 
not heated by filament current, 
hence the corresponding resonance 
frequency is constant. The two 
resonance conditions can thus be 
distinguished. 

Il('tssliri lu, I« need-Pai r 

tables at BF 

By J. C. Simrnonds tJournal of the Institution 
of Electrical Engineers, Part Ill, London, June, 
1945. 

Apparatus has been developed 
which enables the characteristics 
of balanced-pair cables and feed-
ers to be determined at high fre-
quencies and on short lengths of 
cables (not more than one to two 
wavelengths long). The apparatus 
consists essentially of the parallel 
tuned L,C circuit energized from 
some suitable source S, and a 
standard variable resistor repre-
sented by the diodes Di,D2 and as-
sociated variable cathode resistors 

each shunted by a large ca-
pacitor. The voltage developed 
across the circuit is monitored by 
a high-impedance vacuum tube 
voltmeter VTVM. 
The unknown impedance is meas-

ured by connecting it across the 
circuit to terminals T,T and deter-
mining the change required in the 
tuning capacitor C and the diode 
resistors RI.R2 to restore the reso-
nance condition and the voltmeter 
to its former reading. The diode-
capacitor-resistor combination used 
as variable resistor element is 

s 

equivalent to approximately half 
the resistance of the resistor in the 
cathode lead. 

Calibration of the diode variable 
resistor and of the variable capaci-
tor is described and procedures for 
measuring the open and the short 
circuit impedance of cable lengths 
less than a quarter wavelength and 
cable lengths a multiple of a quar-
ter wavelength are explained. In 
the first instance an accuracy of 
-.±3% over a frequency range from 
about 100 kilocycles to 7 megacycles 
can be obtained; in the second in-
stance the error will not exceed 
-±2% up to 10 megacycles. 

Indicating Changes in 

Concentration 

G. G. Blake, University of Sidney ,Journal of 
Scientific Instruments, London, September, 
1945). 

A liquid column containing the 
solution of an electrolyte is con-
nected across the tank circuit of an 
oscillator. Changes in concentra-
tion of the electrolyte cause imped-
ance variations of the liquid column 
which are indicated by a microam-
meter in the plate supply of the 
oscillator. The apparatus may be 
adapted for relay operation which 
permits control of liquid flow, stop-
ping it if the concentration deviates 
from a desired value. Details of the 
apparatus are given. 

Current Distribution * 
Between Coaxial Cylinders 

By L. Page and N. I. Adams, Jr. ( Physical Re-
view, September, 1945). 

Solutions of the space charge 
equation for coaxial cylindrical 
electrodes are obtained which apply 
in cases where the radius b of the 
outer electrode (plate) is large 
- ( Continued on page 124) 

Apparatus for measuring the impedance of balanced pair cables which are 

connected to terminals T, T. The two diodes D , D and the associated 

resistors and capacitors and the cathode leads constitute a variable resist-

ance across the vacuum tube voltmeter VTVM 
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WASHINGTON 
* * * 

Latest Electronic News Developments Summarized 

by Electronic Industries' Washington Bureau 

DECISION ON ADDITIONAL FM BAND—FCC 
was slated to set the last of January or early February 
on proposal of Zenith's Commander MacDonald for 
enlargement of FM broadcasting space to give wider 
rural coverage for that new service. Zenith tests in 
old band, 42-50 megacycles, in Wisconsin proved highly 
interesting in presentation at the FCC hearing Jan. 
18, in which a number of manufacturers and licensees 
of FM and television stations participated. Despite 
FCC previous adamant stand for placing FM upstairs, 
88-108 mc band, because of Sporadic E interference, 
use of the lower band appeared a good possibility. FCC 
was likely to give new FM space of 44-50 mc for Area 
II (outside heavily populated Eastern states). This 
space, now the Community Television Channel, would 
be utilized for Television in Area I (Eastern states). 
FCC realizes there may be need for providing rural 
FM service (a radius of about 25 miles beyond the 
primary FM range), which even if subject to inter-
ference, would be better than nothing. 

FCC STRONG FOR PERMANENT UPSTAIRS 
SPOT FOR FM—Commission still adheres to "up-
stairs" assignment for FM broadcasting. Insists that 

1% interference from Sporadic E during the season 
from May to October when it is concentrated would 
result in defective FM service if left in lower band. 

FCC experts point out that interference in FM is dif-
ferent from standard broadcasting because it would 
mean blotting of station being heard by another pro-
gram from a far-distant FM station. 

FM TRANSITION TO BE EVOLUTIONARY— 
Plans of ,transmitter manufacturers are to produce 
FM transmitters in moderate numbers so that transi-
tion from AM to FM broadcasting will be evolutionary 
and NOT revolutionary in the sense of dumping sev-
eral thousand station equipments on the market at 
once. Of course, the labor unrest and walkouts have 
affected the plans of the major manufacturers to start 
this orderly program of production. Designs have been 
completed by nearly all manufacturers for their FM 
home receivers so that production is geared to start 
with either the single "upstairs" FM set or two-band 
sets. Pending determination of the frequency situation 
by the FCC, manufacturers of receivers have been 

badly handicapped, but are set for the "starting gun" 
for full production. 

TELEVISION DELAYED IN WASHINGTON IN-
AUGURAL — Decision of President Truman not to 
make a personal appearance before Congress with his 
annual message on Jan. 15 was disappointing to tele-
vision broadcasters as the three TV groups with sta-
tions in Washington had planned an outstanding 
video presentation via coaxial cables to New York. 
Television therefore is awaiting another outstanding 
opportunity to launch this important intercity service. 
The hearings from Jan. 21 to Feb. 1 on Washington 

television stations gave the industry a good guide to 
FCC thinking in regard to this new service. The Com-
mission and Washington radio consultant engineers 
also were greatly interested in the CBS color television 
demonstration in advance of the annual IRE sessions. 

INTERNATIONAL CONFERENCES-1946 is wit-
nessing a series of highly important international 
radio conferences which are to be especially significant 
for the industry's engineers and manufacturing plan-
ners because of determination of permanent fre-
quency assignments. First is the comparatively tiny 
conference on the North American Regional Broad-
casting Agreement which starts Feb. 4 in Washington 
and is to iron out the clear channel and allocation en-
gineering standards for AM, FM and television in the 
North American sphere. In March, or possibly later 
in early summer, will come the projected meeting of 
the "Big Five" countries (United Nations) on frequency 
and radio engineering standards. This is likely to be in 
the United States, close to Washington, according to 
present plans and it will be the preview for the World 
Telecommunications and Radio Conferences. 

SURPLUS DISPOSAL AGENTS—Despite the ef-
forts of certain cliques in the Washington govern-
mental setup, probably urged by some speculator 
groups, Surplus Property Administration has agreed 
not to change drastically—or, more important, not to 
scrap—contracts with manufacturers to be the Govern-
ment's agents in disposing of military surplus in 
the radio-electronics field. This decision was reached 
in Mid-January by Surplus Property Administration 
top officials after meeting with industry—a five-
member RMA committee composed of Sylvania's 
Balcon, Hallicrafters' Halligan, General Electric's 
Henyan, International Resistance's Searing and Strom-
berg-Carlson's Gibson. Contracts are being refined 
to have agreements to fit manufacturers who are spe-

cialists in distribution and companies highly qualified 
for testing and renovation work; non-productive 
agents are to be weeded out on basis of RFC question-
naire. 

RADAR RULES AND STANDARDS—FCC is con-
tinuing to issue experimental licenses in radar, but 
is delaying formulation of its Rules and Standards for 
Radar and Loran until it has consulted the Army and 
Navy as to what technics still must be kept secret. 
A determination must be made as to how far radar 
developments by the military during the war can be 
disclosed for public usage. The U. S. Coast Guard under 
the leadership of Commodore E. M. Webster, Chief 

Communications Officer, recently paved the way for 
stimulation of the use of Radar by merchant marine 
and aviation in its conferences and in a booklet, just 
issued, on Loran-Racon-Radar. 

National Press Building ROLAND C. DAVIES 
Washington, D.C. Washington Editor 
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TOMORROW'S el ays 

1948 

1947 
jet Dediee 

1946 

BY GUARDIAN 
Electrical control in today's home radios and appliances— in home lighting 

—on the farm— in planes — cn trains— for telephony—broadcast;ng 
automatic music and innumerable applications reveals a definite trend to-

ward increased usage of standard Relays by Guardian. Such recognition of 

standard relays by forward thMking design engineers i the result of forward 
planning by Guardian to produce basic relays having a multiplicity of varia-
tions. Thus, whese a " special" could have been specified Guardian invariably 

came through with a standard unit better qualified on 

PERFORMANCE • PRICE • DELIVERY 

For example, the Guardian Series 100 Relay is a staneard type with replace-
able coil and contacts. Operating range 3 v. to 230 v. at 60 cycles. Ancrther 

unit, the Series R Stepping Relay is built for three basic types of A.0 and D.C. 

operation. 1. Continuous rotation; 2. Electrical reset; 3. Add and subtract. 
Write on your business letterllead for NEW RELAY CATALOG showing many 
basic relay types, a complete line of solenoids, magnetic contactors, switch 

parts together with operating data, specifications, suggested applications. 

No cost. No obligation. Your catalog is waiting. 

TODAY 

Series 100 A. C Relay 

5eries R Stepping Relay 

GUARDIAN Çez:1ELECTRIC 
1622-B W WALNUT STREET CHICAGO 12, ILLINOIS 

A COMPLETE TINE or 5555 SERVING AITERICAS INDUSTRY 
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NEW PATENTS ISSUED 

FM Phonograph 

Reproducer 

The pick-up unit designed for 
use in the frequency-modulated 
reproducer does not respond to very 
low frequencies which may be 
caused by eccentricities in the re-
'cording. Excessive resonance in 
the useful frequency range is 
avoided and the driving force of 
the record on the pick-up uhit is 
maintained at a low value. 
In the capacitive pick-up unit, 

the central electrode which carries 

the needle is carried by a pair of 
legs which are attached to the pho-
nograph arm. The stator plates 
are supported by isolating members 
made of a material which, when 
deformed, returns to its previous 
shape with a minimum of oscilla-
tions. These members are con-
nected to the two sides of the cen-
tral plate. 

Movement of the needle along 
the track causes the central plate 
to vibrate at audio frequencies. 
Preferably, the mass of the stator 
plates plus the insulating members 
is such that the natural frequency 
of vibration of this combination in 

conjunction with the central plate 
occurs below the audio frequency 
range. Consequently at audio fre-
quencies, this portion of the ap-
paratus will remain at rest while 
the lower part of the central plate 
is vibrating. However, application 
of a very low frequency force to 
the needle is effective to move the 
whole unit avoiding response of the 

PICK-UP UNIT 
CAPACITORS 

unit to this type of force which 
may be caused by off-center rec-
ords or other eccentricities in the 
recording. In the operating range, 
the only mass moved by the vibrat-
ing needle is the mass of the needle 
plus the mass of a small lower sec-
tion of the central plate keeping 
the driving force at low value. Fur-
ther, at frequencies considerably 
above the natural frequency of the 
assembly, a constant needle ampli-
tude results in a constant percent-
age change in capacitance of the 
two capacitors at both sides of the 
central plate. 
The electronic circuit associated 

with this pick-up unit is a fre-
quency-modulated push-pull con-
nected oscillator and a diode rec-
tifier. Tubes 40 and 41 and their 
associated circuits generate high 
frequency oscillations of different 
frequencies. These frequencies are 
frequency-modulated in opposite 

sense by the two capacitors formed 
by the pick-up unit. Push-pull 
connection of these two capacitors 
eliminates even harmonics. Detec-
tion is accomplished in the diode, 
only the difference frequency being 
passed through the following filter 
which difference frequency is fre-
quency-modulated in accordance 
with the signal on the record. 
W. Hausz, General Electric Co., 

(F) March 9, 1943, ( I) October 2, 
1945, No. 2,386,049. 

Stabilizing Frequency in 

LF Crystal Oscillators 

In low-frequency ( about 1 to 10 
kc) flexure mode types of piezoelec-
tric crystals, the natural frequency 
of the crystal increases as a result 
of an increase in vibration ampli-
tude which in turn may be caused 
by a change in supply voltage or 
oscillator tube characteristics. It is 
therefore proposed to incorporate a 
compensating network in the oscil-
lator circuit to stabilize the fre-
quency against variations of supply 
voltage or tube characteristics. 
The low-frequency flexure mode 

type crystal may be a duplex crys-
tal body consisting of two thin flat 
quartz plates bonded or soldered 
together in major face to major 
face relation vibrating in a funda-
mental flexure mode of motion 
bending in the thickness direction 
at a desired frequency within a 
range of frequencies which • are 
practical down to a few hundred 
cycles per second. These piezoelec-
tric crystals of the low frequency 
flexure mode type which inherently 
have a relatively large magnitude 
of vibratory motion may consider-
ably increase their natural reso-
nant frequency with an increase in 

1Continned on page 122) 
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NEWS OF TIIE INDUSTRY 

Neer 11 ire Recorders 

Two new magnetic wire sound 
recording equipments have been 
developed by the Armour Research 
Foundation of the Illinois Institute 
of Technology. Both units were 
revealed at a meeting held in Chi-
cago early in January. The first of 
these is a small, inexpensive re-
corder, which will be styled Camras 
Transitional Model and is designed 
for installation in home receiver 
sets. The device includes a high 
speed rewind and despite the fact 
that it occupies only about half the 
space of a standard disk recorder 
measuring about 6x 12 in. never-
theless it is so arranged that the 
large take-up spool can be used as 
a turntable for a disk record if 
desired. 
• The other development is a Dem-
onstrator model which also incor-
porates a high-speed rewind and has 
been engineered to provide fidelity 
equal that of electrical transcrip-
tions. To date, some twenty-five 
manufacturers have been licensed 
by the Wire Recorder Development 
Corp., 135 South LaSalle Street, 
Chicago, which handles the entire 
licensing program. 

Enters Radio Field 

The Asco Corp. has been formed 
in Cleveland with a factory at 874 
East 140th Street for the manufac-
ture of radio, television, electronic, 
mechanical and electrical compo-
nents. The company is headed by 
John Altmayer. Associated with 
him as secretary and treasurer of 
the company is E. E. Slabe, who was 
president of the Slabe Machinery 
Products Co., Cleveland, a manu-
facturer of screw machine parts. 
A. R. Keskinen formerly with the 
Engineering Department of Bendix 
has been retained as a project en-
gineer. 

N. 1. Transformer Mores 

The New York Transformer Co. 
has changed its location. Since the 
first of the year the company has 
occupied new headquarters at 62 
William Street, New York 5, N. Y. 

FCC Names Engineers 

Following the reorganization of 
the engineering department of the 
Federal Communications Commis-
sion made public about a month 

ago, engineers who will have charge 
of the various divisions have been 
named. Under the Field and Re-
search Branch headed by Assistant 
Chief Engineer George E. Sterling 
there are to be four divisions as 
follows: Field and Monitoring Di-
vision ( George S. Turner) ; Tech-
nical Information Division (Dr. 
Lynde P. Wheeler) ; Laboratory Di-
vision (Charles A. Ellert); Allo-
cation Division (Paul D. Miles). 
The Safety and Special Services 

Branch which is headed by William 
N. Krebs consists of three divisions 
as follows: Marine and General 
Mobile (Howard C. Looney, acting 
chief) ; Emergency and Miscellane-
ous Division (Glen E. Nielsen); 
Aviation Division (George K. Rol-
lins, acting chief pending return 
of Edwin L. White) . 

IRE Bugs Home 

The Institute of Radio Engineers 
has completed arrangements for 
the purchase of the permanent 
home for which it has been work-
ing during the past many months. 
The Institute has acquired the 
four-story residence originally built 
by Isaac V. Brokaw more than 
half a century ago and located at 
980 Fifth avenue, New York. 

Illied Rugs Miller 

Allied Control Co., Inc., New York, 
manufacturers of relays and elec-
tronic devices has acquired the B. 
F. Miller Co., Trenton, N. J., which 
since 1910 has been a manufacturer 
of transformers. It is planned to 
enlarge the facilities of the com-
pany. B. F. Miller remains execu-
tive vice president and general 
manager. 

Philco Re-names Subsid 

Philco Radio & Television Corp. 
which is a wholly-owned subsidiary 
of the Philco Corp., Philadelphia, 
and has handled national distribu-
tion of Philco products in the 
United States, henceforth is to be 
styled Philco Products, Inc. The 
change in corporate style has been 
made to better identify the ex-
panded operations of the corpora-
tion. 

Price Changes Name 

Henceforth it is to be the Price 
Electric Corp. instead of Price 
Brothers Co. by which name the 
company has been known hereto-
fore. The organization manufac-
tures relays and controls. Its plant 
is in Frederick, Maryland. Aside 
from the change in name there 
has been no other change in own-
ership or management. 

Hotel Tele 

It begins to look a little as 
though hotels would go for televi-
sion in their rooms, at least to 
some of the extent that they now 
provide guests with radio reception. 
Some time ago the Hotel New 
Yorker in New York surveyed its 
guests and got an almost over-
whelming response for pictures. 
Now it is reported that the Statler 
chain of hotels is seriously con-
sidering installation of video equip-
ment. 

Sprague Advances Two 

The Sprague Electric Co., No. 
Adams, Mass., has made two 
changes in its executive personnel. 
Julian K. Sprague and Dr. Preston 
Robinson have been elected vice-
presidents of the company. 

Conrentions and Meetings Ahead 

Institute of Radio Engineers. New York Sec-
tion ( 330 West 42nd Street, New York) : 
February 6, paper on 5RP-multiband tube, 
I. E. Lempert and R. Feldt, DuMont Labs. 

Institute of Radio Engineers, Chicago Sec-
tion ( 135 So. LaSalle Street, Chicago 3, 
III.), February 15, March 15. April 19, 
and May 17. 

American Society for Testing Materials ( 260 
S. Broad St., Philadelphia) ; 1946 Spring 
Meeting. Feb. 25 to March 1, Pittsburgh. 

Optical Society of America (A. C. Hardy. 
Mass. Inst. of Tech.; Mar. 7-9, Cleveland. 

National Association of Broadcasters ( Bruce 
Starkey, Chief, News Bureau, 1760 N St., 
N. W., Washington 6, D. C.); Broadcast 
Engineering Conference, March 18 to 
23, Ohio State University, Columbus. 

American Institute of Electrical Engineers 

(H. H. Henline, 29 West 39th Street, New 
York) ; South West District Meeting, April 
16 to 18, San Antonio. Tex.. Northeastern 
District Meeting, April 21 to 25, Buffalo. 
Southeastern Dist. Meeting, May 13 to 16. 

American Society for Testing Materials ( 260 
South Broad Street, Philadelphia) ; Forty-
ninth Annual Meeting. June 24 to 28. 
Buffalo, simultaneously, Seventh Exhibit of 
Testing Apparatus and Related Equipment. 

American Institute of Electrical Engineers 
(H. H. Henline, 29 W. 89th Street, New 
York) ; Summer Convention, June 24 
to 28, Detroit. Pacific Coast Convention. 
August 26 to 30, Seattle. 

Instrument Society of America (L. Susany. 
Secretary, Carnegie Institute, 4400 Forbes 
Street, Pittsburgh) ; 1946 Exhibit and Con-
ference. September 16 to 20, Pittsburgh. 
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* TELEVISION TODAY* * 

Neu, Developtiecteis in Vite I Wen Field 

FCC Allocates 
Metropolitan Frequencies 

It appears likely that there may 
be a considerable gap in the tele-
vision situation between the time 
when existing stations must go off 
the air for a change in frequency 
and the time when they may re-
turn to the air on the newly as-
signed frequencies just released by 
Federal Communications Commis-
sion. 
According to the present sched-

ule, existing stations that must 
change frequencies will be required 
to go off the air on or before March 
1 and to return to the air on the 
new frequency on or before July 1. 
As it stands at present, the ama-

teurs are still allotted the frequen-
cies between 50 and 54 mc. and 
will not be required to move from 
56-60 mc. until March 1. This, of 
course, ties up channel 2 until after 
March 1. 

Late in December FCC made pub-
lic a list of assignments for the 
present commercial television li-
censees and licensees of ten exist-
ing experimental television sta-
tions. These are all Metropolitan 
stations with their existing powers 
and antenna heights. Below is 
FCC's complete assignment of fre-
quencies. 

Argentine Experts 
Study US Tele 

Two distinguished television ex-
perts from south of the border 
have been visiting in the United 
States. They are Dr. Eduardo E. 
Grinberg and Alejandro Ubertini. 
Grinberg is president of the Centro 
Argentino de Television (Argentine 
Television Society), founder of the 
Instituto Experimental de Televi-
sion (Experimental Television In-
stitute), and a director of the 
Primera Cadena Argentina de Tele-

Location 

Chicago 

New York 

New York 

New York 

Philadelphia 

Schenectady 

Chicago 

Cincinnati 

New York Cs 
Passaic, N. 1. 

Los Angeles 

Springfield 
Twp. Pa. 

Los Angeles 

Chicago 

Camden, N. 1, 

Iowa City, la 

Commercial Television Broadcast Stations 

Licensee Call Letters 

Balaban Cs Katz 

Columbia Broadcasting System, Inc. 

Allen B. DuMont Labs., Inc. 

National Broadcasting Co. 

Philco Radio Cs Television Corp. 

General Electric Co. 

New Channel No. 

WBKB 4 
(66.72 mc) 

WCBW 2 
(54-60 mc/ 

WABD 

WNBT 

WPTZ 

WRGB 4 
(66.72 mc1 

Experimental Television Broadcast Stations 

Balaban G Katz 

Crosley Corp. 

Allen B. Du/Awl} Labs., Inc. 

Don Lee Broadcasting System 

Philco Radio G Television Corp. 

Television Productions, Inc. 

Zenith Radio Corp. 

Radio Corp. of America 

State Univ. of Iowa 

W9XBK 

W8XCT 

W2XVT 
W2XWV 

W6XAO 

W3XE 

W6XYZ 

W9XZV 

W3XEP 

W9XUI 

(76.82 mci 

4 
(66.72 mc , 

3 
(60.66 mc) 

4 
(66-72 mc) 

4 
(66-72 mc , 

5 
(76-82 mc , 

2 
54-60 mc , 

3 
60-66 mc , 

5 
, 76-82 mc) 

2 
(54-60 mc( 

6 
(82-88 mci 

1 and 13 
(44-50 mc) 

and 
(210.216 mc) 

vision ( Argentine Television Net-
work). Ubertini is a director and 
engineer of the Argentine Televi-
sion Network. The two Argentinian 
experts have been spending a con-
siderable amount of time in the 
General Electric Television Station 
WRGB in Schenectady. 

Institute Honors 
Hartley, Goldinark 

Among other matters of routine 
business, the Institute of Radio 
Engineers presented special awards 
to two engineers at its Winter 
Meeting annual banquet, held at 
the Hotel Astor, New York, late in 
January. The first of these awards, 
the Institute's Medal of Honor, 
went to Ralph Vinton Lyon Hart-
ley, Bell Telephone Laboratories 
engineer. The award was made 
-For his early work on oscillating 
circuits employing triode tubes and 
likewise for his early recognition 
and clear exposition of the funda-
mental relationship between the 
total amount of information which 
may be transmitted over a trans-
mission system of limited band-
width and the time required." 
The other award, the Morris-

Liebmann Memorial Prize, was pre-
sented to Dr. Peter C. Goldmark, 
engineer of the Columbia Broad-
casting System and long-time ex-
ponent of color television. The 
award was presented "For his con-
tributions to the development of 
television systems, particularly in 
the field of color." 

WBKB Ups Schedule 

Chicago's pioneer television sta-
tion WBKB, operated by Balaban 
& Katz, shortly after the first of 
the year added substantially to its 
broadcasting schedule. Starting 
January 2nd WBKB added five 
hours of weekly telecasting to its 
regular schedule. The present 
schedule calls for hour-long pro-
grams daily Monday through Fri-
day from 4 to 5 P.M. The station 
is operating exclusively on "live 
talent" and expects eventually to 
reach a peak of approximately 
eleven hours a week. 

*Title registered U. S. Patent Office. 
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HARVEY It gulated Pow 
Supply 206 PA 

For Laboratory D.C. Source 
Ranges 500-700 at 250 rr a., 700% 

1000 at 20C ma. 

HARVEY Regulated Power 
Supply 106 PA. 

Far Laboratory D.C. Source — 
Range 200-300 Volts at 140 ma. 

REGULATED POWER SUPPLI 

HAR-CAM OALVASCOPE 
An AC Electronic galvascope for 
visual detection of 1000-cycle 

bridge balance 

GALVASCOPES 

HARVEY OF CAMBRIDGE 

ADIO AND ELECTRONI 

OUIPMENT 

CAM 

And Now The HAR-  
Nasup.t. p.oGeettere S‘GSP.1. GENtRATOR 

A precision unit designed 

and developed by 1-10.-

'VEY Of CAMBRIDGE, 

or swift, accurate, 
visual 

alignment of IF circuits 

in FM 'Receiv NN;'rite ers.  

for new bulletin. 

The HAR-CAM products shown above are repre-

sentative of the type and calibre of apparatus HARVEY 

OF CAMBRIDGE has specialized in manufacturing 

through years of war and peace. Each is a precision 

product designed and developed by HARVEY. Into 

each has gone months, often years, of painstaking 

research, testing, proving -and design refining until 

HARVEY MARINE 25 
A 6-Channel Marine Radio • Fele-

phone 

ARINE TELEPHONES 

MAR-CAM MF11-15 
FM-AM RECEIVER 

EMERGENCY 

COMMUNICATIONS 

EQUIPMENT 

HAR-CAM 250 WATT FM 
BROADCAST TRANSMITTER 

FM BROADCAST 

TRANSMITTERS 

HARVEY OF CAMBRIDGE'S able engineering staff 

has been thoroughly convinced that it offers a max-

imum of efficiency and dependability. Then, and only 

then, is a new HAR-CAM development released. 

This strict HAR-CAM policy of proving every prod-

uct, plus the skill and experience gained through 

years of development of this 

and other closely related 

equipment, is your guarantee 

of absolute satisfaction from 

every HAR-CAM unit. 

HARVEY RADIO LABORATORIES, INC. 
441 CONCORD AVENUE • CAMBRIDGE 38, MASSACHUSETTS 

ELECTRONIC INDUSTRIES • February, 1946 109 



WHAT S NEW 
Derict•s. products and materials the manuíacturers offer 

Midget Crystal 
Available in a frequency range from 3 

to 15 mc.. a new small size shock-proof 
crystal is being made by James Knights Co.. 
Sandwich, Ill. Total weight with phenolic 
holder is less than 1/5 oz. Dustproof and 
moisture resistant it has a frequency tol-
erance of 0.01% over a temperature range 
of 0 to 70 degrees C.—Electronic Industries 

Electronic Pantograph 
Using a photoelectric cell, which traces 

outline ,drawing templates, as a line con-
trol guide for oxyacetylene cutting ma-
chines. Air Reduction Sales Co., 60 E. 42nd 
St., New York 17, N. Y., has developed a 
unit that puts intricate metal design cut-
ting on a production basis. The General 
Electric tracing head faithfully follows the 
complex angles and curves.—Electronie In-
dustries 

E. 

Labels 

Identification of wires, motor leads, ter-
minal boards and other components arc-
made easy with a new strip label. Special 
mounting of labels make them ready for 
instant use. Over 200 codes are available 
including 14 colors for complex wiring re-
quirements. Made by W. H. Brady Ca.. 
2902F E. Linwoode Ave., Milwaukee 11, 
Wisc.—Electronic Industries 

Type A3V 

ELECTROg 

IATTERY ELIMINATie 
A. C. Input 

IS volts 60 sYc l° 

D. C. Output 
3 volts 0.16 striPs 

SCHAUER MACHINE CO. 
CI NCINNATI. OHIO. 41. s• e• 

Battery Eliminator 

A new unit designed to replace two dry 
cells is being manufactured by Electrox 
Div., Schauer Machine Co., 2077A Reading 
Rd., Cincinnati 2, Ohio. It will deliver a 
smooth, noiseless de utput of 3 v 150 ma. 
Outside dimensions are 3 in. high by 2 
in. in diameter. Electronic Industries 

Signal Generator 

A high-level rf signal generator covering 
the range from 400 ke to 60 me is being 
manufactured by Barker & Williamson, 235 
Fairfield Ave., Upper Darby, Pa. Output is 
3v. A 30%, 1000 cycle modulated signal is 
optional. Calibration Is better than half of 
1 .—Eleetr,nie Industries 

Rectifier Tighe 
A new type high vacuum rectifier tube 

designed for use in video receivers is being 
manufactured by Electronic Enterprises, 
Inc., 67 Seventh Ave.. Newark 4, N. J. 
It will handle 12.700v at an average anode 
current of 5 ma. Peak inverse voltage 
rating is 40 kv.- Electronic Industries 

Electronic Heating Unit 
A new high frequency dielectric heating 

unit, Model 88X0 has been developed by 
Thermex Division, The tardier Corp., Louis-
ville, Ky. With an output of 5 kw at 20 
mc, it will raise the temperature of four 
pounds of average material 170° in one 
minute. Entire operation is controlled by 
sliding drawer in which work is Placed for 
heating. Electronic Industries 

Switch Cover 

Bat handled toggle switches can now be 
sealed against water and moisture by a 
new type of waterproof switch cover. Made 
by Waterproof Electric Co., 72 E. Verdugo 
Ave., Burbank, Cal., this Neoprene boot re-
quires no tools for installation.—Electronie 
Industries 

Push Switch 

Heavy duty jack switches that will carry 
5 or loa ac are being made by Donald P. 
Mossman, Inc., 612 N. Michigan Ave., Chi-
cago 11, Ill. They can be had in locking 
or non-locking build-ups. These switches 
are also available as a heavy duty jack 
taking a standard phone plug.— Electronic 
Industries 
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AVENUE 

IMPORTANT 
REFEREN 

IELECTRONIC CONTROL HANDBOOK 

FIRST AND ONLY volume to give you the fundamentals of 
electronic control principles used in industry. Here is all the 
essential data you must have to accurately estimate the worth 
of an electronic control device. With the fundamental facts 
about circuits, which is Handbook will give you, you can 
correctly specify the type of electronic control best adapted to 
your needs. 

All known electronic control devices are broken down to show 
you the basic components of these devices and the circuits used 
to effect the control desired. Correctly applied, electronic con-
trol of industrial processes can cut costs, speed production, im-
prove quality, make previously difficult and costly tasks simple, 
routine processes. To know when, how and where to apply 
electronic controls you must have the basic data in the ELEC-
TRONIC CONTROL HANDBOOK. 

RESERVE YOUR COPY NOW! 

Edition will be limited. 

If you are already a subscriber to ELECTRONIC INDUSTRIES, 
enter a renewal subscription to include the Electronic Control 
Handbook. If you do not now subscribe to the magazine enter 
a NEW subscription. 

The Electronic Control Handbook is not for sale. 

It may be had only with paid subscriptions to ELECTRONIC 
INDUSTRIES at the following rates: 

,Two Years (24 issues) of the magazine plus Handbook  $6.00 

Three Years   $7.50 

NOt‘ayailable with one year subscriptions. 

ELECTRONIC CONTROL HANDS 

Zontents 

Section I—Basic Elements of Control 
Chapter 1—Theory of Corvirol Systems 
Chapter 2— Signo! Transmission Systems 

Section II—Conversion Elements 
Chapter 1—Displacement and Pressure 

Conversion Elements 
Chapter 2—Temperature Conversion Elements 
Chapter 3—Mrscelloneoas Conversion 

Elements 

Section Ill—Electronic Modification Circuits 

Chapter 1—Control Amplifers 
Choptes 2—Control Oscillators 
Chapter 3—Counting and Timing Circuits 
Chapter 4—Rectifiers and Miscellaneous 

Circuits 
Chapter 5—Passive Networks 
Chapter 6—Error Detectors 
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Conduit 
A new type of duet for convenient power 

wiring layouts has beep designed by Na-
tional Electric Products Corp., Pittsburgh, 
Pa. A patented bridge within the raceway 
locks the snap-on cover and also provides 
a method of installing necessary outlet 
units. Fittings are available for heokinbr 
in to any existing wiring system.—Elec-
t ionic Industries 

Meter Checker 
Marion Electrical Instrument Co., Man-

chester, N. H., has designed a new Meter-
tester for the calibration of de meters. It 
has a self contained power supply working 
off 110v ac. Full scale readings of 25 
microamperes to 10 ma and 100v are pro-
vided. Accuracy is better than one half of 

.—Electronic Industries 

Pickup 

A crystal phonograph pickup cartridge 
made by Shure Bros., 225 W. Huron St., 
Chicago 10, III., uses a lever that consider-
ably improves the transmission of needle 
chuck torque into the crystal. This new 
lever action reduces needle point impedance 
and absorbs the impact of sudden jars and 
shocks. Minimum needle force of under 9/8 
oz, is now attainable with an output volt-
age of about 3v.—Electronic Industries 

Telephone Type Relay 
Operating up to 20 springs, a new relay 

developed by Control Corp., 718 Central 
Ave., Minneapolis 14, Minn., can be ad-
justed for either slow or fast release, Bob-
bin windings can be single or double wound 
for control from two independent circuits. 
—Electronic Industries 

Lamp 

A new cold light lamp for industrial and 
commercial use is manufactured by Amglo 
Corp., 4234 N. Lincoln Ave., Chicago. Light 
is produced by the direct ionization of inert 
gas by a concentrated electron stream flow-
ing through the closely wound spiral. It 
can be used as a photoflash, or for strobo-
scopes, traffic and railway signals, buoys 
and aviation lighting.—Electronic Indus-
tries 

Heat Control 
A new control for the exact temperature 

regulation of electric furnaces, using pro-
portional plus floating control, has been de-
veloped by Automatic Temperature Con-
trol Co., Inc., 34 E. Logan St., Philadelphia 
44, Pa. Heating power is conserved be-
cause no current is dissipated in rheostats 
or transformer type controls and overshoot-
ing is reduced to a minimum.—Electronic 
Industries 

Motors 
A new line of fractional hp motors is be-

ing made by Eastern Air Devices, 583 Dean 
St., Brooklyn 17, N. Y. Improvements in 
noise reduction and bearing lubrication have 
been made. Capacitor, shaded pole and 
synchronous types in 3%6 in. and 1% in. 
diameter frames are available.—Electronic 
Industries 

Insulation 
Fiberglass sleeving which is non- fraying, 

non-burning and non-stiffing is being made 
by Bentley, Harris Mfg. Co., Conshohocken. 
Pa. It comes in all standard colors and 
sizes and is available in 36 foot lengths 
and 500 foot rolls.—Electronie Industries 

Vibration Mount 
Using a stainless steel spring and a 

built-in damping mechanism and limiter 
snubbers, a new unit mount to absorb vi-
bration from any direction is being made 
by Robinson Aviation, Inc., Teterboro Air 
Terminal, Teterboro, N. J. Made in three 
sizes and with a wide range of load carry-
ing capacities.--Electronic Industries 

Pillow Speaker 
An electro magnetic sound reproducer de-

signed primarily for Ose as a pillow speaker 
has been developed by Telex Products Co., 
Minneapolis, Minn. 5 milliwatts electrical 
input gives normal volume through the 
average pillow. With minor internal modi-

fications speaker can be used as an all 
weather recording microphone.—Electronic 
Industries 

Metal Punching t nits 
New individual hole punching and notch-

ing units have been developed by Wales-
Strippit Corp.. North Tonawanda, N. Y. 
Design permits mounting these units on 
single or multi-slotted base plates. This 
entire per-set assembly is then placed in. 
a stamping press or press brake and is 
ready for production operation with the 
first stroke of the ram. Units are available 
in seven holder widths with a maximum 
punch diameter of 2 in. Will handle metal 
up to hg in. thick—Electronic Industries 
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TYPICAL CURVE OF HYPASS VS. CONVENTIONAL CONDENSER 

CURVE 1 CONVENTIONAL CONDENSER (TWO TERMINAL) 

1 CURVE 2 HYPASS CONDENSER (THREE TFRMINAL) 

• 
20 

From inexpensive noise suppression capacitors for automotive 

use, to heavy-duty designs for service on power equipment, and 

for current ratings from 5 to 200 amperes capacity, Sprague 

produces modern filter units for practically any need. An un-

surpassed background of engineering experience in dealing 

with all types of radio noise interference problems, is here 

at your disposal. Write for Sprague Capacitor Catalog 20. 

ANTI- RESONANT FREQUENCY PROBLEMS SOLVED 

Have you a vibrator "hash" problem that 
a conventional by-pass capacitor shunted 
by a mica capacitor only partially solves ? 

If so, write for details on Sprague HYPASS 
Capacitors, the 3-terminal networks that 
do the job at 100 megacycles or more! 

SPRAGUE ELECTRIC COMPANY 
North Adams, Mass. 

PRAGUE 5-Times Cited for 
Distinguished 

Wartime Service 

PIONEERS OF ELECTRIC - ELECTRONIC PROGRESS 
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Regulated Power supply 

A unit for supplying 6.3V at 6a un-

regulated and regulated de voltage up to 
500v at 300ma is being made by Electronic 
Measurements Co., Red Bank, N. J. Regu-
lation is within 1% for voltages between 
30 and 500—from no load to full load. At 
10v regulation is better than 2%. Hum 
voltage is less than 10 millivolts at any 
voltage and load.—Electronic Industries 

Sweep Generator 

Designed primarily for use with television, 
FM and high frequency equipment, this new 
sweep generator has a continuous output 
range between 500 kc and 110 me. Sweep 
range is adjustable from 10 mc down to 
5 kc. 1 mc and 10 mc interval markers 
are provided. Output signal can be con-
trolled from about 30 microvolts to 0.1v. 
Made by United States Television Mfg. 
Corp., 106 Seventh Ave.. New York 11, 
N. Y.— Electronic Industries 

Rending Tool 
A new hand-bender for working with 

tubing or electrical cables has been devel-
oped by Glenn L. Martin Co., Baltimore 3, 
Md. Equipped with a scaled bend roll. 
production bending requiring identical bends 
can easily be made.—Electronic Industries 
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Test Oscillator 

For use with equipment designed for the 
40-500 mc frequency bands, Fairchild Cam-
era and Instrument Corp., 88-06 Van Wyck 
Blvd.. Jamaica 1, N. Y., is making a test 
oscillator which covers this frequency range 
in two bands. Output is controlled by an 
adjustable pickup loop. Either an unznodu-
lated, a short regulated pulse or a 1000 
cycle modulated signal can be obtained.— 
Electronic Industries 

Flame-failure Alarm 

Using a photoelectric unit to watch the 
fire in industrial and commercial oil and 
pulverized coal burners, Combustion Control 
Corp., 77 Broadway, Cambridge 42, Mass.. 
is making a new automatic alarm that will 
shut off the fuel when the flame fails. The 
unit is mounted on the furnace wall and 
observes the fire through a 2 in. pipe con-
nection.—Elect conic Industries 

Electronic Wiring 
Frederick Lissau. operating Micron Ma-

chine Co., 29 Junel Place. New York, has 
patented a rapid method of chassis wiring 
utilizing template die-atampings and multi-
ple-electrode spot welding. Three subas-
semblies are used, two of which are insulat-
ing panels; the third is a conducting panel. 
In the final stage, the subassemblies are 
sandwiched together and "wired" in a 
carbon-soldering press. Placement and tab-
bing of stampings is automatically carried 
out as a part of the template die operation. 
—Electronic Industries 

Varnish 

An extremely flexible, oilproof finishing 
varnish with high wet and dry dielectric 
strength is being made by John C. Dolph 
Co., 168 Emmett St., Newark 5, N. J. This 
black varnish has a non-fading opacity and 
will air dry in 6 hours. Slow Initial set 
provides easy brushing, dipping or spray 
application.—Electronic Industries 

Power Supply 

The Porta-power unit, made by General 
Transformer Corp.. 12.70 W. Van Buren St., 
Chicago 7. Ill., will supply 1.5v at 200 ma 
and 90v at 13 ma for the operation of 
farm and portable radios. Hum-free output 
is obtained by the use of heavy filter corn-
ponents.—Mectronic Industries 

Temperature Control 
With a wide choice 431 adjustable tem-

perature ranges, a new control unit is be-
ing made by Paul Henry Co., 2037 South 
La Cienga, Los Angeles 34, Cal. Differen-
tials as close as one degree can be had. A 
variety of mountings make this CAM-Stat 
adaptable for the temperature control of 
air, gas, liquids or solida—ELectronic In-
dustries 

Marking attachment 

A new cup shaped marking attachment 
is being made by Acromark Co., 309 Morrell 
St., Elizabeth 4, N. J., for imprinting half 
spherical, spherical and cup shaped metal 
and plastic components. The marking head 
carries both fixed and consecutive number-
ing identifications—Electronic Industries 
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Collins AN /ARC-2 Autotune transmitter-receiver 

The AN/ARC-2 Autotune transmitter-receiver was 
designed and is built by Collins for two place and larger military air-
craft. It is an example of the experience, design ingenuity and manu-
facturing skill also available, in the Collins organization, to commercial 
users of communication equipment. 

Transmitter, receiver and dynamotor are all contained in the same 
case. The weight and space requirement of the AN/ARC-2 is consider - 
ably less than that of the equipment it replaces. Any one of eight pre - 

tuned channels is immediately and automatically available by means of 
the Collins Autotune, operated either at the main panel or by remote 

control. The transmitter and receiver operate on the same frequency 
and are tuned simultaneously by a single set of controls. 

This equipment, including its Autotune mechanism, functions reli-
ably at all temperatures from —58° to + 140° F, all altitudes from sea 

level to 40,000 feet, and all conditions of humidity up to saturation» 
The Collins organization specializes in fulfilling exacting require-

ments. We will welcome an opportunity to make recommendations 
regarding your needs in the field of radio communication equipment. 

Collins Radio Company, Cedar Rapids, Iowa; 
11 West 42nd Street, New York 18, N. Y. 

IN RADIO COMMUNICATIONS, IT'S... COLLINS 
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Selenium !Certifiers 

By :ising alaminum in place of iron and 
similar metals, Radio Receptor Co., 251 W. 
19th St., New York City, have reduced the 
weight and increased the heat dissipation 
of their new rectifiers. Current capacities 
are from 25 ma to several hundred am-
peres. -Electronic Industries 

Tester 
A new tube tester for checking the per-

formance of all types of receiving tubes in-
cluding octal, loktol and miniatures; bal-
lasts and magic-eye tubes has been de-
signed by Hickok Electrical Instrument Co., 
10528 Dupont Ave., Cleveland 8, Ohio. 
Meter indicates directly the condition of 
the tube under test.—Electronic Industries 

Soldering Iron 
A new type soldering iron, the Eject-0-

Matie, trigger feeds solder that is reeled 
within its handle. The amount of solder 

can be varied by a thumb screw adjust-

ment. A special replacable, grooved tip 

guides the solder to the point of use. Nine 
cooling vanes protect the handle from the 

heat of the heating element. Made by Multi-
Products Tool Co., 123 Sussex Ave., Newark, 

N. J.—Electronic Industries 

MC Transmitter Tube 
Lewis Electronics, Los Gatos, Cal., has a 

new high frequency tetrode in production. 
Operation is possible up to 250 mc with 
fullpower input and up to 44 mc with half 
power input. The tube has unusually lou 
inter-electrode capacities, using a top plate 
connection and ceramIc base. Maximum 
power output is 130 w. It can be used 
as a radio power amplifier, oscillator or 
amplified doubler.—Electronic Industries 

Glassed Selenium Stacks 
New type selenium rectifiers hermetically 

sealed in glass are being made by Federal 
Telephone and Radio Corp., Newark, N. J. 
No larger than a fountain pen and con-
structed like a cartridge fuse, the stacks 
can be mounted in 30 ampere fuse clips. 
Units are available to 4000v.—Electronic 
Industries 

Blanket 
A new electronically controlled, electri-

cally heated blanket for personal sleeping 
comfort has been designed by Simmons 
Co., 383 Madison Ave., New York City. 
Flexible conductors are spaced throughout 
the interior of the blanket for distributing 
the heat and acting as a feeler for the 
temperature control. This three tube con-
trol unit will automatically regulate the 
warmth of the blanket within one degree 
of any pre-set ternperature.—Electronic 
Industries 

New Plastic 
Styraloy, a new Dow Chemical Co., Mid-

, land, Mich., product is the lightest in weight 
of all that company's plastics. Its proper-
ties place it in the field between rigid plas-
tics and rubber. It has good flexibility at 
low temperature. Combined with synthetic 
rubber, it will improve electrical properties, 
lower water absorption, impart greater 
flexibility.—Electronic Industries 

Timing Unit 

A compact, waterproofed self-contained 
motor-driven switch for exact timing of 
intervals from one minute to two hours is 
made by American Time Corp., Springfield, 
Mass. Special dials and knobs can be pro-
vided for specific requirements. Unit will 
control up to 20a ac.—Electronic Industries 

Overload Relay 
Providing an almost instantaneous mag-

netic overload protection for general pur-
pose and mill motor notifications, Westing-
house Electric Corp., Pittsburgh 30, Pa., 
has developed a new de relay known as 
AYJ. Contacts will carry 5 a. Coils and 
coil studs . are available for currents rang-
ing from 75 to 625 a.—Electronic Industrien 

Capacitors 
The new plastic film dielectric capacitors 

made by Condenser Products Co., 1373 N. 
Branch St., Chicago 22, III., can be supplied 
in tolerances of plus or minus 1%. Avail-
able in metal containers and glass tubes 
these units can be had in capacities from 
.0005 to 35 mfd., with voltage ratings from 
100 to 100.000v.—Electronic Industries 
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HERE IS THE NEW 

WESTINGHOUSE FAMILY OF 

POIIER TETRODES 
FOR FM TRANSMITTERS 

Designed specifically for FM ... Full power input at 129 nie 
... Low driving power ... Low grid-to-plate capacitance . 
Simplified neutralization ... Forced air cooling ... C •entric 
terminal construction. 

Two WL-477R tubes are used in the output stage of a l-K W 
transmitter; two WL-478R tubes in a 3-KW transmitter; and 
two WL-479R tubes in a 1D-KW transmitter. 

For descriptive data write your nearest Westinghouse office or 
Electronic Tube Sales Department, Westinghouse Electric 
Corporation, Bloomfield, N. J. 
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Multi-Power Supply 

Moulie Specialties Co., 105 W. Washington 
St., Bloomington, Ill., has in production a 
new multi-power supply unit MS-1 which is 
specifically designed to deliver all necessary 
voltages for the operation of electronic 
tubes. With a voltage regulation of better 
than 1% over the output range of 50 to 
300 v., this unit is particularly suited for 
determining tube characteristics and the 
performance of experimental circuits in 
school and industrial laboratories. Model 
MS-1 has three de channels, the first for 
supplying grid bias voltages has a range of 
---75 to + 25 v. at 5 ma.; channels 2 and 3 
for plate and screen supply each have a 
range of 0-300 v. at 100 ma. A center-
tapped ad_ustable ac range of 0-20 v. at 3.5 
amperes it. also provided. Both dc and ac 
supplies a,e separately metered and se-
lector switches permit the reading of any 
voltage or any current in any channel--
Electronic Industries 

Dual Oscilloscope 

A new two channel oscilloscope using a 
dual gun type cathode ray tube is being 
made by Electronics Tube Corp., 1200 E. 
Mermaid Ave., Philadelphia 18, Pa. This 
unit provides for simultaneous investigation 
of two independent phenomena or of a 
single study with a timing trace, such as 
ignition, pressure and torque studies in con-
nection with automobiles and aircraft en-
gines.—Electronie Industries 

Pilot Light 

New Pilot Light assemblies featuring a 
built-in resistor for direct connection to 
115 or 22Cv circuits have been developed 
by Dial Light Co., of America Inc., 900 
Broadway, New York 3, N. Y. Integral 
resistor unit eliminates the possibility of 
short circuits. Units are designed to use 
Neon bulbs.—Electronic Industrie. 

Component Cans 

Electrical Industries, Inc., 42 Summer 
Ave., Newark 4, N. J., is making a new 
line of can enclosures for relays, coils and 
transformers. Terminals are brought out 
through sealed headers in the base. Along 
with protection from dirt, dust and mois-
ture, these enclosures provide a quick 
method of servicing and replacement.— 
Electronic Industries 

Resistor 

New 1.5 w hermetically sealed Akre-
Ohm resistors are now being made by the 
Shallcross Mfg. Co., Jackson & Pusey Aves., 
Collingdale, Pa. They are approximately 2 
in. long and 7/8 in. diameter. Wound with 
nickel chromium wire, maximum resistance 
values are 1 megohm.—Electronic Industries 

Coaxial Cable 

A new coaxial cable for high frequency 
transmission lines is being made by Boston 
Insulated Wire & Cable Co., Boston, Mass. 
This cable has a fixed alignment and may 
be gassed in either the flexible or rigid 
sheath. The special construction permits • 
greater flexibility with less danger of cracks 
on bending or physical shock.—Electronic 
Industries 

Portable Power 
Homelite Corp., Port Chester, N. Y., is 

manufacturing a new 2,000 w, 120 y de 
generator which was designed as a portable 
power source for many industrial or com-
munication needs. Total weight of these 
units is slightly over 100 lbs., and the 
overall dimensions 24 in. long, 17 in. wide. 
--Electronic Industries 

Silicone Greases 
Two new silicone greases for lubrication 

at abnormally high or low temperatures 
are being made by Dow-Corning Corp.. 
Midland, Mich. These greases were de-
veloped for ball-bearing lubrication at 
speeds up to 10,000 rpm and their low 
volatility and very slight tendency to bleed 
particularly recommend them for sealed-in 
lubrication units. They will stand tempera-
tures up to 345° F.—Electronic Industries 

Marine Radio 
A 21w radiotelephone using a five chan-

nel, crystal controlled transmitter-receiver 
is being made by Jefferson-Travis Corp.. 
245 E. 23rd St., New York 10. N. Y. With 
an interchangable self-contained power sup-
ply the unit is adaptable for operation on 
12, 32 or 110v de or 115v ac.—Electronic 
Ind ustries 

Distortion Meter 
For the direct reading of distortion. 

noise and hum in audio frequency systems, 
the General Radio Co., Cambridge 39, Mass., 
have developed their Type 1932-A Meter. 
A continuous frequency range of 50 to 
15,000 cycles is covered by a single dial 
and push-button multiplier.—Electronic In-
dustries 

Small Motors 

Two new four pole shaded pole motors 
with ratings from 1/10 to 1/100 hp are be-
ing made by Small Motors, Inc., 1308 Els-
ton Ave., Chicago 22, Ill. Suitable for 
moderate torque requirements, they have 
laminated field and rotor cores and either 
ball or oiliest; bearings. Can be wound to 
stand locked rotor conditions.- -Electronic 
Industries 
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SEE redeee PHENOMENA AT ONCE 

on your Oscillograph Screen with the 

Phase shift introduced 
through an R-C network. 

Square- wave input (top) to 

differentiator network, show 
ing differentiated outp.it 
(below). eThe utility of any oscillograph can be 

greatly increased by operating it in combi-
nation with a Du Mont Type 185-A Electronic 

Switch! 

Imagine the convenience and the time 
saved in being able to view simultaneously 
TWO or MORE related signals and readily 
compare them for amplitude, waveform, and 
frequency or phase relationship. Sound, 
light, heat, mechanical motion— in fact, any 
quantity which may be translated into an 

electrical functidn may easily be compared 

Sine-wave input (bottom) to 
lull-wave rectifier showing 
rectified output (top). 

DU 140141 -cathoaeltai x" also otte:s o eadquatters s-

cillogsaplis and catbode-ray 

tubes in a wide range of types 

and sizes to 'owlet all requite-

'tents. Ask for iniotniation. 

t LEN B. DU MONT LABORATORt5. INC. 

11111MONt 
Type 185A 

with a standard signal. A balance control 
makes it also possible to separate or super-
impose the signals at will. By operating two 

Du Mont Type 185-A Switches in cascade, 
,hree independent channels are provided 
or the study of signals from three different 

sources ... all THREE signals appearing AT 
ONE TIME on the SINGLE SCREEN of the 
cathode-ray oscillograph. 

This versatile but inexpensive Du Mont 
Instrument may also be used as a square-
wave generator with an output range of from 
5 to 500 cycles ... suitable for many uses in-

cluding the testing of audio amplifiers. 

Descriptive literature on request! 

Comparison of input and out-
put of phase in,erter. Distor-
tion in phase inverter is evi-
dent. 

CKX 
Sine-wave synchroniza-
tion applied to the saw-
tooth output of a sweep 
generator. 

II1P áH4W 
ALLEN B. DuMONT LABORATORIES, INC., PASSAIC, NEW JERSEY • CABLE ADDRESS: ALBEiDU, PASSAIC, N. J.., U. S. A. 
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Miniature Tube 

A new half-wave vacuum rectifier tube 
that will handle 20,000 y is only 21,4 in. 
high. Its small size and low filament power 
consumption make it of value where space 
limitations are important. Made by Na-
tional Union Radio Corp., 15 Washington 
St., Newark 2, N. J.—Electronic Industries 

rs it g Receiver 

New triple diversity receiving equipment 
for use on transoceanic and airways point-
to- l'ont communications has been developed 
by Schuttig & Co., Ninth and Kearny Sta., 
N. E. Washington 17, D. C. It is designed 
for voice, telegraph and printer operation. 
—Electronic Industries 

Plastic Pliers 

Speco plastic pliers are being made for 
special needs. They are shock-proof, non-
magnetic, will withstand 6,000 y break-
down, heat resistant to 300 degrees and 
weigh only 114 oz. Will not short when 
working around live circuits. Special Prod-
ucts Co., Silver Spring, Md.— Electronic In-
dustries 

Reversing Spindle 

A friction drive, that runs clockwise or 
anti-clockwise depending on the pressure of 
the work, is being made by Samuel S. 
Gelber, 32 S. Jefferson St., Chicago 6, Ill. 
Used for a tapping operation a slight pres-
sure of the work starts the tap into hole. 
when the required depth has been reached 
a light pull on the work reverses the spin-
dle direction removing the tap from the 
work.—Electronic Industries 

Demagnetizer 
A new unit primarily designed for de-

magnetization of small tools is being made 
by Grayhill, 1 N. Pulaski Rd., Chicago 24, 
Ill. The component to be demagnetized is 
simply passed through the 7/16 in. hole 
while the button is held down. Screwdriver 
blades can he magnetized by pushing the 
switchbutton, inserting the blade and re-
leasing the button before removing the 
blade.—Elee'.ronic Industries 

Terminals 
Midget lugs either individually or set in 

terminal boards are being made by Cam-
bridge Thermionic Corp., 445 Concord 38, 
Mass, Quick soldering and of precision 
construction they are of particular value 
where space is limited.—Electronic Indus-
tries 

Vacuum Tube Voltmeter 

A new portable, vacuum tube multi- range 
tester is being manufactured by Precision 
Apparatus Co., 92-27 Horace Harding Blvd., 
Elmhurst, N. Y. Direct reading megohm-
meter, milliammeter, ammeter, output and 
decibel scales are included on the 7 in. 
rectangular meter face. A stabilized bridge 
circuit using 3 vacuum tubes Ls incor-
porated in the unit and readings remain 
constant over a wide range of line volt-
age variations. A vacuum tube probe for 
supersonic rf and uhf voliges is available 
as an optional accessory.—Electronic Indus-
tries 

Conduit Support 

A new type tubing or conduit support 
that enables easy removal or insertions of 
individual lines is made by Double T. 
Fairlead Co., 391 Acacia Ave., Hawthorne, 
Cal. Supports are made to handle either 
a single size of conduit or any combination 
of sizes.—Electronic Industries 

Transmitting Triode 

With an rf output of 6000w at low fre-
quencies and 3500w at 110 mc, a new me-
dium mu, external anode tube made by 
Eitel-McCullough, Inc., San Bruno, Cal., is 
of compact construction. Grid terminal is 
a ring interposed between the plate and 
filament permitting easy use of the triode 
as a grounded grid amplifier at high fre-
quencies. Forced air cooling is a design 
feature.—Electronic Industries 

Special Glass 

An improved color-transmitting, heat-
absorbing glass is being made by American 
Optical Co., Southbridge, Mass., for use in 

television and photographic projection. The 
new glass absorbs approximately 90% of 
the infrared ( heat) radiations and will 
transmit up to 90% of available light if re-
flections are reduced by glare-removing 
methods.—Electronic Industries 
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Callite kulgrid* wire and strand 

for electronic and electrical applications 

Callite developed Kulgrid to meet the needs for a stranded wire that 

does not oxidize nor flake under the high temperatures of beading, 

stem-making, sealing-in and exhaust operations. Kulgrid is a com-

posite wire having an inner core of copper alloy bonded to a nickel 

sleeve. It has 70% of copper's conductivity, plus all of nickel's strength 

arid resistance to oxidation. Kulgrid is widely used for lead-in wires, 

welds and grid supports in electron tubes. 

sleeve of nickel 

KULGR D LEADS IN 
A TYPICAL STEM. 

copper core, 

FEATURES OF C- T 

NULGRID* 

WIRE 

I. Does not be• 
come brittle; 

2. Strands stay 
welded, remain 
flexible, offer 
tower resist-
ance; 

3. No oxide flakes in the tube 
press because of nickel sleeve; 

4. Not nickel-plated but "clad"— 
both copper care and nickel 
sleeve drawn down together; 

5. Welds readily to itself and to 
nickel, copperclod, tungsten, 
molybdenum, and other related 
metals 

ulg rid Is rovemd by 

_ _   

U.S. and forelen patenta.) 

••• 

KULGRID AND OTHER "CLAD" WIRES 

Because of its special characteristics, Kultrid is 

gaining popularity as a connector from terminals 

to heating elements in electrical appliances. We 

will be glad to discuss applications of Kulgrid and 

furnish samples. Callite Tungsten Corporation, 

544 Thirty-ninth Street, Union City, New Jersey. 

Branch offices: Chicago, Cleveland. 

also fine alloy wires 
in aluminum, phos-
phor bronze, silicon 
bronze, commercial 
bronze, stainless 
steel, silver, nickel 
silver, monel, brasses 
and stiecial alloys. 
Precision diameters 
down to .002" or 
smaller. 
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Illustrated is Motoro-
la's newest contribution 
to :his field—the Mod-
el FSTRU-250-BR 250-
watt Central Station 
Transmitter - Receiver 
Unit, designed for the 
newly-established 152-
162 mc. band. 

• • • 

That all Motorola Police and Public Utility 

equipment uses ANDREW Coaxial Cable is in-

dicative of Motorola's confidence in ANDREW 

engineering and manufacturing skill. The 

ANDREW Company is a pioneer in the manu-

facture of coaxial cable and accessories. 

POLICE USE dlioetoea 

Eighty percent of all FM Police radio equip-

ment in use today is Motorola. This includes 

a roster of 35 state police systems and many 

thousands of city and county systems through-

out the United States. 

WRITE FOR 

ANDREW CATALOGUE 

TODAY 

GERMAN HU TUBES 

(Continued from page 82) 

tween 2.6 cm and 6.3 cm. The 
anode is a closed cylinder, the in-
terior of which forms the oscillator 
cavity. The desired mode of oscilla-
ation is selected by adjusting the 
anode voltage, and the intensity 
and direction of the magnetic field. 
For some anodes, the angle between 
the magnetic field and the cathode 
may be as much as 3°. A small hole 
in the surface of the anode per-
mits the insertion of a coupling 
loop, which is extended outside the 
anode but within the envelope, to 
form an antenna. The operating 
voltage is 2 to 3 kv, and the mag-
netic field 2000 to 5000 gauss. The 
efficiency of the tube for which the 
power output is not known, is said 
to be 0.5%. This tube has been 
used« as a continuous wave oscillator 
for testing research receivers. 

NEW P.1TENTS 

(Continued from page 106) 

their vibration amplitude. This 
amplitude - frequency effect may 
amount to some 20 cycles per mil-
lion as a result of supply voltage 
variations or changes in tube char-
acteristics. 
The frequency-stabilizing means 

comprise a voltage-variable resist-
ance (varistor or thermistor) and 
either a capacitor in series or a 
tapped inductance; the latter ar-
rangement (25, 26) is represented 
in the drawing. It is proposed to 
use a varistor of the silicon carbide 
Thyrite type as the voltage-variable 
resistor 25 to secure quick response. 
Its resistance decreases with an in-
crease in applied voltage and, in 
the circuit shown, it will tend to 
operate as a voltage limiter, equal-
izing the amplitude of the voltage 
fed back to the crystal. 
The variable resister-coil com-

bination 25, 26, also introduces a 
change in phase with a change in 
applied voltage because the resist-
ance value varies and therefore the 
ratio of the reactive to the resis-
tive component of the impedance 
is a function of the voltage ampli-
tude. This phase shift reduces the 
frequency as the voltage increases 
and vice versa, correcting for the 
variations in the natural quartz 
frequency with changes in voltage 
amplitude. The frequency may be 
made stable to a few parts in ten 
million even with tube gain changes 
of several decibels. 

It is often convenient to choose 
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TRANSTATS 
used by The International Nickel Co., Inc. 
for "... close electrical 
temperature control" 

In this research laboratory at ilaycevie, N.J., 

Transtats are used to control elevated tem-

peratures in "creep testing" of alloys for 

high temperature applicctions. Since these 

tests are continuous over long periods, a high 

degree ' of. reliability and accurate control 

are essential. The Transats in conjunction 

with automatic controllers, connected to re-

sistance heaters, keep the temperature at the 

required degree within close timits. 

For o continuously adjustable voltage or a constant voltage from o fluctuating 

source, specify Transtats. 

AMERICAN TRANSFORMER COMPANY 
178 Emmet Street • Newark 5, New Jersey 

6 TRANSTAT "EXTRAS" 
Potentiometer smoothness with transformer 
efficiency 193-99%) 

High turn-to-turn insulation and solid insulating 
material between commutator bars—a combination 
of extra wire insulation and varnish impregnation of 

core and coil. 

Breed, Uniform Commutating Surface ground 
from the evenly spaced outer wires of the cod. 

Smooth Commutating Surface. Velvety action— 
no arcing— every turn a perfect contact. 

Longer Brush—more contact area, reducing 
current density and prtividing greater area for heat 

dissipation. 

Balanced Collector Arm maintains brush setting 

• at any degree of mounting. 

Pic neersMan Jfact-Jre -s c Tren : far or., Rea•tcr, 

Re:tilers fo- :le:trenic. eid Powell Transnsis..ion 
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CHICAGO TRANSFORMER 
DIVISION OF ESSEX WIRE CORPORATION 

3501 WEST 'ADDISON STREET 

CHICAGO , 18 
MA. 11.4 

a standard coil 26 and to adjust its 
effective inductance at the oscilla-
tor frequency by trimming capaci-
tor 27. Potentiometer 28 and capac-
itor 29 are dimensioned to provide 
proper phase shift in the feedback 
circuit. Adjustable capacitor 20 
permits tuning over a small fre-
quency range of the order of one 
cycle per second. The component 
values indicated on the figure refer 
to an operating frequency of 4 kc. 

L. R. Cox, Bell Telephone Labora-
tories, Inc., (F) April 30, 1943, (II 
September 18, 1945, No. 2,385,260. 

WIDE READING 

Continued ¡ram page 100) 

compared with the radius a of the 
inner electrode (cathode). The 
current I, per unit length of the 
coaxial electrodes is given by the 
expression 

Rwi2e\2(-1.) 

9 In/ rg(a. r) 

where V is the voltage between the 
point considered and the cathode, 
r is the radial distance of the point 
from the common axis of the elec-
trodes, and g, the solution of a non-
linear differential equation, is a 
function of the ratio a/r. A rather 
complicated mathematical deriva-
tion leads to the numerical values 
for g listed in the table and plotted 
pn the graph. 

ria g ria 

1 0 40 
2 0.2793 80 
3 0.5171 160 
4 0.6670 320 
5 0.7667 640 
6 0.8363 1280 
7 0.88'70 2560 
8 0.9254 5120 
9 0.9549 10240 

10 0.9782 20480 
11 0.9970 40960 
12 1.0123 81920 
20 1.0716 

1.0947 
1.0846 
1.0634 
1.0422 
1.0253 
1.0135 
1.0060 
1.0019 
0.9998 
0.9991 
0.9990 
0.9991 

Table and curve giving values of g in the 

formula for the current as function of r a 

iIC 

105 

1.00 

0.95' 

0.90 

025 

010 

0.75 
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These are the essential features of this versatile 
gauge: 

• Stable, accurate readings within a 
convenient, wide range (approxi-
mately 25 microns or 0.025mm. to 
2 x 10-5 or 0.00002mm. Hg). 

Internal elements are not damaged 
by sudden upsurges in pressure. 

Light weight, compact, easy to carry 

—easy to install. 

• 

• 

For full details on the D.P.I. 

Phillips Gauge, high-vacuum 

equipment, installation, or serv-

ice, write— 

HIGH VACUUM HEADQUARTERS 

VACUUM EQUIPMENT DIVISION 

DISTILLATION PRODUCTS, INC. 
ROCHESTER 13, N. Y. 
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5200 FRAME MOTOR 
1/4 HP at 1625 RPM 

This motor was the answer to a customer's question... 

"Will you design a totally enclosed dual motor unit to 

drive our warehouse trucks?" Today Type 5230 motors, 

thousands of them, are wheeling industrial loads. Such 

engineering service, instantly available, may also solve 

a difficult motor problem for you. 

us° =emu MOTOR sr.- 051 
ciuuuscuitmrics 

INPUT' 12 TOUR 

12 
10 

400 110 
se • 

ao 40 4 
100 20 a 
-0- 0 0 ,, - ----- - 

20 40 40 10 100 120 140 
TORQUE IN ISO POUNDS 

5200 FRAME MOTORS 

Output, Con. (M.P.) 
Torque at 3900 RPM 
Torque at 1625 RPM 

Lock Torque 
Volts input 

Volts input 

Diameter 
Length less shaft 

Shaft Dia 

Weight 

tin. llos.) 
(in. lbs.1 

(in. lbs.1 
(min.) 
(max.) 

tmax.) 

(los.1 

2220 
Shunt 

1/4 
45 

45 

6 
110 
5Va" 
8" 
1/2 " 
18 

140 

5230 
Compoun-d 

10 
160 
6 
110 
5 1/4  

9" 

1/2 " 
24 

fittie's 
ELECTRICAL 

Series, shunt, or 
compound-wound 

Unidirectional or reversible 
00ional torque 

Orional speed 

Opiiimum efficiency 

For control circuits 
Ele:tric braking optional 

MECHANICAL 

Vertilated or 
enclosed types 

Base or flange mounting 

Operation in any position 

low space factor 

Bal' bearing equipped 

Optional shaft details 

Rugged construction 

r—,,EICCOM. 911MC0 1501 W. Congress St., Chicago, U.S.A. 
DYNAMOTORS • D. C. MOTORS • POWER PLANTS • CONVERTERS 
Export. Ad Auroemo, 89 Brood. SI., New York, 'J. S. A. Coble Aurtemo. 

Instantaneous Il Units 

Located Submarines 

Seaborne and land-based high 
frequency direction finding equip-
ment was demonstrated early in 
January by Federal Telephone and 
Radio Corp. engineers. It was simi-
lar to the previously released SCR-
291 radio direction finder used by 
the AACS. The SCR-291 was used 
to give bearings to military aircraft 
on world-wide routes. 
The Navy used HF-DF in its war 

against enemy U-boats. It was 
demonstrated that bearings on ra-
dio transmissions could be taken in 
one-tenth of a second. It was fur-
ther shown that the transmitted 
intelligence could be received with-
out any interference to the bear-
ing determination. This effective 
counter-measure located subma-
rines whenever they surfaced for 
communication or radar work. The 
enemy unknowingly gave away his 
position despite the fact that he 
used Kurier, or "squirt" type trans-
missions. This method compressed 
all information into split-second 
bursts. Reception was accomplished 
by playing back the recorded mes-
sage at a reduced speed. 
, The frequency spectrum used in 
HF-DF extended from about one 
to thirty megacycles. This range 
was covered by four receivers of 
the usual communication type. 
Panoramic receivers were an aid 
in first determining the frequency 
of the broadcast. Enemy transmis-
sions were consistent in their use 
of fixed frequencies, hence detec-
tion was easy. The effective range 
of the DF depends upon the fre-
quency used, but there is almost no 
limitation. Indication of bearing 
direction and sense were read in 
azimuth on a calibrated CRT. 
Future uses of this equipment 

include position-locating for air-
sea rescue work by the Coast 
Guard, and the furnishing of bear-
ings for air navigation. It has been 
considered as a counter-measure 
against V bombs, and radio con-
trolled atomic bombs. 

Smell Television 

Among the research that is being 
carried out to provide greater real-
istic appreciation of future televi-
sion programs, is the unique de-
velopment work of Hans E. Laube, 2 
East End Ave., New York city, in 
perfecting synchronized scent con-
trol to go along with the picture 
and sound. While the technical 
control features are not yet ready 
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CUT A1AN HOURS TO MAN MINUTES O PIE RCING N  S H O R Tw RO UR NI( 

\-° 11\l'igIG 
VOS\1\°‘\ 

titKLE.R% 

NO WAITING 
FOR PRODUCTION 

TOOL UP 

0 1000S 

O *moo 
01 PRESSES 

NO WAITING FOR 
DIE SET-UP MAN 

NO RUNNING 
10 100t-ROOM 
OR DIE RACK 

NO SHEARED putt, 

OR DIES FROMCIIES 
le4CCURATE SETUPS 

WIEDEMANN TURRET PUNCH PRESSES 

"We solved the problem of punching the 

great variety of holes required by installing a 

battery of Wiedemann turret presses. The 

relatively small runs do not justify making complete dies, 

and the large dimensions of many of the pieces would 

require enormous presses. 

-We save both time and tool costs by using turret presses. 

Experience shows a tremendous saving from the use of 

these presses in runs up to 800 or 1000 as well as in mak-

ing one or two pieces for experimental work.-

TRUE ECONOMY IN TIME 

AND MONEY! 

A type for every plant and shop— capa-

cities from 8 to 80 tons. 

Get the facts— write for Bulletin 92— The 

Story of Short Run 

Piercing Economy. 

WIEDEMANN MACHINE COMPANY 
1833 SEDGLEY AVENUE. PdILADELPHIA, PA 

WIEDEMANN TURRET PUNCH PRESSES & TABLES 
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.000006" THICK COATING BOOSTS LENS EFFICIENCY 

ANOTHER APPLICATION OF 

KINNEY 
HIGH VACUUM PUMPS 

Lens coating—a microscopically thin layer of magnesium fluoride vacuum coated 

on a lens surface—reduces by as much as 80°4 the light loss due to reflection and 

greatly improves the efficiency of optical equipment. Kinney High Vacuum Pump 

provide rapid pump down of the system and reliable backing required for the low 

absolute pressures necessary for the coating process. The units shown above were 

produced by Distillating Products, Inc., of Rochester, New York. 

Thousands of other dependable Kinney High Vacuum Pumps are maintaining the 

low absolute pressures required in making electronic products, in sintering alloy 

metals, producing drugs and aiding production of countless different products. 

Kinney Single Stage Vacuum Pumps efficiently maintain low absolute pressures 

down to 10 microns; Compound Pumps to 0.5 micron. 

Write for New Bulletin V45 

KINNEY MANUFACTURING CO. 
3595 Washington St. Boston 30, Mass. 

New York Chicago Philadelphia Los Angeles San Francisco 

We also manufacture Vacuum Tight Valves, Liquid Pumps, Clutches and Bituminous Distributors 

for publication, a demonstration of 
Laube's Smell Television equipment 
reveals that smell response was 
synchronized and controlled by 
motion picture projection. Laube 

claims only a few hours' work 
would be required to adopt his 

present motion picture control to 
actual television. 

The demonstration picture opened 

with a walk through a rose garden 
and as the EI reporter stooped to 

smell the flowers, the gentle scent 
of the roses seemed to envelop the 

area. The scent disappeared im-
mediately, leaving no lingering 
after smell. In rapid succession 

the picture visited a butcher shop 
and the smell was the distinctive 
one of smoked hams and bacon; 

a carpenter shop gave the fragrance 
of fresh mahogany being worked; 
in a kitchen, the aroma of steam-
ing coffee; then see peaches, 
oranges, the ether in a hospital 
operation and finally the good solid 
smells of tanbark and animals dur-

ing a circus parade. All of the 
scents fitted in with the picture 

and each disappeared quickly as 
the picture faded. After the dem-

onstration, Mr. Laube explained 
that any one of 500 different scents 
can be controlled instantly and in 
any sequence. The receiving set 
response controls are electronic and 
the only small replacement main-

tenance is a small unit about the 
size of a flashlight battery which 
must be renewed every two years 
at the cost of five dollars. Both 
the studio control and the receiv-
ing set equipment is simple and 

should not add materially to the 
costs of television receivers. 

Radio Club Elects 

Alan Hazeltine (Stevens Institute 
of Technology) was elected pres-

ident of the Radio Club of Amer-
ica at that organization's annual 
meeting early last month. Other 
officers elected were: Treasurer 

Joseph T. Stantley; Corresponding 
Secretary Harry Sadenwater (RCA) ; 
Recording Secretary John Bose 

(Columbia University). 

Vibration Fatigue 
Test Equipment 

The products of the L.A.B. Corp., 

Summit, N. J.—vibration fatigue 
testing equipment or vibration test 
tables—as fully described on page 

128 of the December issue, was in-

correctly listed in the Engineering 
Directory Section of that issue. 

The correct listing is shown in the 
heading above. 
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BIRD MODEL 63-A WATTMETER AND 
WIDE- BAND LINE TERMINATION 

10 TO 1500 MEGACYCLES 
Developed and pro••n under strews of war, this instrum•nt is espe-

cially suitnd to ecuipmánt having 50-ohm coaxial transmitting!' 

circuits. Sclying the dual problem of power meassur•m•nt and lima 

termination, this constará impecanc• instrument supplies molar 

readings ihru thervsocouples whi• dissipating th. r-f •nergy its 

on ingenicus artifi.ial antenna. Power rang• I to 500 watts. 

A SELECTOR SWITCH FOR COAXIAL CIRCUITS 
This new switch was developed for airborne radar antenna switch-

ing. A 50-ohm device, it maintains a constant claracte-istic im-

pedance. ro retain LOW standing wave ratios and secure maximum 
transfer o r-f energy, specify"Coaxwilich''. Availaale now, in two 

models; Model 74 for single coaxial circJits; Model 72-2 for handling 

two :oaxial circu.ts simultaneausly. 

Write for Catalog Pages 

BIRD ELECTRONIC CORPORATION 
FORMERLY BIRD ENGINEERING COMPANY 

ladeneoteateteioet eetatea, 714040fieukt« 
1800 EAST 38th STREET • CLEVELAND 14, OHIO 
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.. with STUPAKOFF KOVAR*-GLASS SEALS 

your products hermetically sealed 
again it Ïxtreme Climatic Condition à 

Stupakoff metal-glass terminals form permanent pressure-tight seals, 

without cement or gaskets. They protect your products under most ad-

verse climatic conditions and guard against humidity, fungus and other 

elemental hazards. 

Stupakoff Kovar-glass seals are made in standard shapes and sizes 

or to your exact specifications for electronic tubes, transformers, 

resistors, capacitors, condensers, vibrators, switches, 

relays, instruments, gauges, transmitters, meters, re-

ceivers and other components ... with single, multiple, 

solid or tubular electrodes. 

Write today for Bulletin 145 
for complete data on Stupolcoff 

Kovor-glass seals. 

Trade Mark 337962 Reg. U.S. Pat. O. 

5TUPAKCIFF 
CERAMIC AND MANUFACTURING CO. • LATROBE, PA. 
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Claude Neon 
Buys Beet-es-Ely 

Claude Neon Lights, Inc., 545 - 5th 
Ave., New York, has acquired 
Réeves-Ely Laboratories, Inc., 25 
West 43rd St. Subsidiaries of 
Reeves-Ely are the Waring Prod-
ucts Corp., American Transformer 
Co., Hudson American Corp. and 
the Winsted Hardware Mfg. Co. 
American Transformer Co., 178 Em-
met St., Newark 5, N. J., manufac-
tures power transformers for radio 
and industrial applications. The 
Hudson American Corp., (25 West 
43rd St.), with office and plant in 
New York, has developed a marine 
radio telephone and other elec-
tronic equipment. It also manufac-
tures various types of ship-to-shore 
radio-telephones. 

West Coast Engineers 
Form Instrument Company 

H. H. Carey, for many years vice-

president and director of research 
of the National Technical Labora-
tories and George W. Downs for-
merly chief electrical engineer of 
the William Miller Corp. are, re-
spectively, president and vice-presi-
dent of the newly formed Applied 
Physics Corp. at 40 South Oak Knoll 
Avenue, Pasadena, Cal. This new 
firm will manufacture instruments 
and do a development and consult-
ing business as well. 

E. L. Adds Cabinets 

Electronic Laboratories, Inc., In-
dianapolis, Ind., best known for its 
vibrator inverter products, has 
added a wood products division at 
Harbor Springs, Michigan. The new 
division will manufacture radio 
cabinets and other wood products. 

RUNYON BEIREDALED 

To Carman Randolph Runyon, Jr. has gone the 
Radio Club of America's Armstrong Medal. 
Here, Runyon ( right) receives the award from 

Fred. A. Klingenschmitt ( Amy, Aceves and 

King) 

Maximum Performance with 
Minimum Magnet Weight! 
Permoflux, with less than a 172 ounce Alnico Five magnet 
weight, now achieves performance in permanent magnet 
dynamic speakers up to 6" ob&ainable only before by using 
a much heavier Alnico Five magnet. 

Like other Permoflux developments that have so notably dem-
onstrated their superiority, this new speaker design is destined 
to become an engineering standard wherever lightness of 
weight and efficient acoustical performance are important 
considerations. 

We invite you to consider the advantages of this outstanding 
new Permoflux speaker development as applied to your own 
products. 

BUY MORE VICTORY BONDS! 

PERM 
PERMOFLUX CORPORATION 
4900 WEST GRAND AVE., CHICAGO 39, ILL. 

or FLUXMARK ma 

PIONEER MANUFACTURERS OF PERMANENT MAGNET DYNAMIC TRANSDUCERS 
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MODERN 

COIL WINDINGS 

EXPERIENCE 

COTO-COIL enters its 29th year of service to 

the electrical industry. For 28 years . . through 

two wars .. and the intervening years of peace, 

Coto-Coil has designed and produced coil 

windings of infinite variety and the highest 

standard of excellence. 

FACILITIES 

A modern building with a half-acre of floor 

space . . equipped with advanced types pf coil 

winding machines . . is devoted exclusively to 

precision winding. 

DESIGN 

COTO-COIL engineers are ready at all times 

to work with you in designing coils to meet 

special requirements at minimum cost. 

Let us know your requirements. 

Coto-Coil can produce the windings. "7 

COTO-COIL, INC. 
COIL SPECIALISTS SINCE 1917 

65 PAVILION AVE. PROVIDENCE 5, R. I. 

INDUSTRIAL RELAYS 

(ontinued from page 96) 

ration of first pulse, ( 2) during the 
interval between pulses, ( 3) while 
the second pulse is taking place, 
and (4) after both pulses have 
passed. Device (4) is operated nor-

mally all the time between the 
pulse groups. The resistor R is used 

to adjust the sensitivity of the P 
winding on relay Z. 

One operating feature that can 
be utilized to advantage in any of 

the circuits shown here is that the 

operated devices, designated lamps 
in some cases, can be the windings 
of other relays. These relays can 
become looked up through auxiliary 
windings On their own cores so they 
stay operated when the operating 

pulse ends, and are released at 
some later period by another cir-
cuit functioning. While a momen-
tary pulse will operate a relay, they 
can be made to stay operated for 
as long a period as desired. 

For example, in circuit ( 91 relay 
(A) is operated from a short 
closure of a circuit from another 
point ( indicated here by a key) but 

remains operated even at the ter-
mination of this pulse through its 
winding ( 1._,L It will stay up until 
either relay ( B) operates and opens 
the holding circuit or relay ( c) 
operates short-circuiting the lock-

ing winding. Both release methods 
find frequent use. 

Combine basic details 

To illustrate how combinations of 
relays can be assembled, circuit 
(10) is arranged to let a combina-

tion of four pulses in sequence light 
one of 10 lamps or start one out 

of 10 control functions of some 
other nature. 

Assume.circuit (8) is rearranged 
to close the operating circuit to 
four other relays in succession dur-
ing or between the pulses, instead 
of the four lamps. This is shown in 
circuit ( 101. Each of the relays (A) 
(B) ( C) or ( D) may or may not op-

erate, however, depending upon 
whether an auxiliary circuit is also 

closed during the same time that 
each is connected in by the W-Z 

relay combination. To get this 
auxiliary closure one can use the 
marginal relay combination of cir-
cuit ( 6) or a polarized relay in 

series with relay (A) of circuit ( 8). 
The idea is, that relay (E) closes 
only when the strength of the re-
ceived pulse is high enough to op-

erate it, while another relay in 
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Original Award Jtde 27, 1s$42 

Second' Award February /J, 1943 

Third Award September 25, 1943 

Fourth Award Maw 2,, 1944 

Fifth Award December 2, +944 

MACHINED STEATITE 
FOR INTRICATE CERAMIC DESIGNS 

Lâlà M'ad 
dirk 

•••••..11G. 11.10 y 

IF your equipment requires intricate or unusual Ceramic designs, we can furnish machined ALSIMAG Steatite parts. 

Highly specialized equipment of our own design, as well as 

conventional machine tools, is used for turning, threading, 

drilling, slotting and other machine operations. Send us a 

sample or blueprint of your design. 

AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, iENNESSEE 

43RD YEAR OF CERAMIC LEADERSHIP 

CERAMICS 
FLIF ELECTRONIC AND ELECTR CAL USES 

QJality to Highest 
Known Standards 

Lcrge Production 
Facilities 

Research and 
Engineering 
Collaboration 



eeeldi 

POLICE AND AIRCRAFT 
A clamped type crystal which must 
pass Signal Corps and Coast Guard 
Class A specifications. Stays per-
manently at desired frequency - less 
than .01% drift over minus 30°C to 
plus 50°C temperature range. Shown 
at left is a dual unit for transmitting 
and receiving. Unusually stable and 
therefore ideal for Police cruisers, 
boats and aircraft. Available from 
1000 to 10,000 KC. 

24 HOUR SERVICE 
OR FOR STANDARD TYPE CRYSTALS 
FOR AIRLINES, POLICE, AND OTHER 
EMERGENCY USES WILL BE FILLED WITH-
IN 24 HOURS FROM THE TIME THEY ARE 

RECEIVED 

WrIte Dept. E. I. for comprehensive 

catalogue -Selectronic Crystals -. 

CRYSTAL RESEARCH LABORATORIES 
IN COR P O RAT ED 

AA 8 OPATORIFS AND MAIN OFF ICE 79 ALLAN STREIT HARTFORD 3 CONN 

NA. 'loot Otilte IS t TUN Sr•eut Nee loth IT N 'I P+ont PA 5-7957 

ZOPHAR 
WAXES 

COMPOUNDS and 

EMULSIONS 
Materials for potting, dipping 
or impregnating all types of 
radio components or all kinds 
of electrical units. 

Tropicalized fungus proofing 

waxes. 

Waterproofing finishes for wire 
jackets. 

Rubber finishes. 

Inquiries and problems invited 
by our engineering and devel-
opment laboratories. 

Zophar Mills, Inc. has been known for its dependable service 
and uniformity of product since 1846. 

ZOPHAR MILLS, Inc. 
ESTABLISHED 1846 

117 26th STREET • BROOKLYN 32, N.Y. 

series is added (F) which is of the 
polarized type which may operate 
during the pulse periods or the 
spacing intervals between them, 
from an auxiliary pulse of correct 
polarity is provided at those times. 
That is, a light pulse of this polar-
ity will operate (F) but not relay 
(E), while a strong pulse of this 
polarity will operate both. A re-
versed heavy pulse will operate 
only relay (E). 

Pulse distribut"  

To those accustomed to telephone 
circuit procedure this circuit is 
straightforward and much less 
complicated than any others in 
common use. To others a descrip-
tion of its operation will be in or-
der. Suppose that the line pulse 
polarity that will operate relay (F) 
is called positive. Suppose the fol-
lowing signal is transmitted over 
a line: first a heavy positive pulse, 
followed by a spacing interval, then 
a light positive pulse, and then a 
heavy negative pulse. When the 
heavy positive pulse starts both re-
lays (E) and (F) operate. Relay 
(F) can be designed to operate a 
little faster than (E), and operates 
relay (W). Then (E) closes a cir-
cuit to relay (A), which latter 
operates and locks up. At the end 
of this pulse, relays (E) and (F) 
both fall back and relay Z operates. 
At the start of the second pulse 
relay (F) operates but not (E) and 
(Z) remains operated, but (W) 
falls back. At the end of this pulse 
(Z) releases. The heavy negative 
pulse then starting operates (E) re-
lay, which in turn operates relay 
(D). The latter relay locks up. 

Thus relays A and D are left 
operated, and lamp No. 6 is lighted 
until the release relay (G) is op-
erated by some kind of local signal 
or timing device. The operation of 
(G) releases all relays and permits 
a new set of signals to function. 
Other combinations of pulses light 
other lamps as shown in the code 
table in circuit ( 10). 

In general relays (A) (B) (C) 
and (D) operate whenever a heavy 
pulse appears during the respective 
time periods represented by the two 
operating and two release periods of 
the polarized relay (b) comprising 
one operating cycle. Should the 
short flashing of lamps of wrong 
denominations that occurs while 
the correct group is being set up, 
prove troublesome it is possible to 
open up dotted lead X to the D re-
lay, and close it through a delayed 
action relay. 
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EXTERNAL PIVOTS... insure maximum accuracy ... reduce painter. 
rocking, s de friction between jewels end pivots, and wear on bearing 
surfaces. 

EXTRA-TIGH1 SEALING ... completely waterproof ... in addition, 
rubber gasket seals flange to panel. Model 120 is particulazly adapted for 
water-proof equipment. 

For full information on DeJUR Miniatures 
and special applications, write 

DeJUR-AMSCO CORPORATION, Long Island City 1, N.Y. 

External Pivot 
(As Used by DeJUR) 

MODEL 120...A New DeJUR Miniature Meter ... precision instrument 

for more permanent accuracy in small panel space. Conforms to forthcom-
ing JAN-I-6 specification ... self-contained up to 1 ampere and 150 volts. 

D.C. or A.C. ( rectifier) . . . external shunts or multipliers . . . in a wide 
variety of ranges. 

ALNICO MAGNETS... highest grade ... provide stability and quick 
response under high torque, with increased protection against magnetic 

fields. 

Compact, Trouble-Free Modern Design 

Model 120 . Exploded View 
Black Anodized Aluminum 

Case . . Ring-mounted 

AMMETERS . . . VOLTMETERS . . . POTENTIOMETERS 

Internal Pivot 
(Not Usec by DeJUR) 
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FOR 

LOUD SPEAKERS 

From 1/2  oz. to over 30 lbs. ... and from start 

to finish ... Arnold manufactures better Alnico 

permanent magnets for loud speakers. They 

are now available for all civilian applications, 

and include the proposed Radio Manufac-

turers Association standard speaker magnets 

in Alnico V. 

The speaker magnets illustrated above are rep-
_ 

-• resentative, yet are just one type of permanent 

magnets described in the new 24-page Arnold 

bulletin, " Permanent Magnets for Industry." 

WRITE TODAY on your company letterhead 

FOR THIS NEW BULLETIN 

147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS 

Specialists in the manufacture of 

ALNICO PERMANENT MAGNETS 

LANDING SYSTEM 
(Continued from page 64) 

weight of 68.5 lbs. 
Advantages claimed for this sys-

tem are that the beams are not af-
fected to any practical extent by 
reflections from stationary or mov-
ing objects near the runway. In 
addition no ground reflections are 
used, making the system independ-
ent of terrain and obviating neces-
sity for local adjustments and radio 
checks. Furthermore, weather va-
riations are said to have no affect 
as indicated by about 1000 flights 
made in all types of weather. 

Cutaway view of Klystrons, multiplier above, 

triple cavity amplifier below 

Installation is made by optical 
means and the equipment can be 
quickly moved from one runway to 
another to accommodate wind 
shifts. 
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FM and AM Broadcasting 

TEMCO will deliver 
within 30 to 60 days 
equipment for any of 
the following services: 

FM and AM 
BROADCASTING 

e AVIATION and MARINE 

POLICE - FIRE - FORESTRY 
and PUBLIC UTILITY 

POINT - TO - POINT 
COMMERCIAL 

AMATEUR and CITIZEN 

Send us your requirements 

for IMMEDIATE action 

Amateur and Citizen 

Police - Fire - Forestry 
and Lblic Utility 

eirleeireeel,fflifflteers: 

Point - to - Point 
Commercial 

Aviation arid Marine 

RADIO COMMUNICATION EQUIPMENT 

TRANSMITTER EQUIPMENT MFG. CO., INC. 
345 Hudson Street, New York 14, N. Y. 
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IN A CHANGING WORLD ›. 

FUNCTIONAL PHOTOGRAPHY 

SHOWS THE WAY... 

DOCUMENT 

COPYING 
shows draw-
ings, docu-

  ments, records 
etc. to all inter-
ested in large-

  or small-scale 
copies of origi-
nal material. 

STRESS ANALYSIS shows behavior 
of experimental parts, speeds 
development, assures satisfactory 
performance before release for 

• production. 

*1. N44- /1049 -/ 

n 

SPECTROSCOPY shows accurate qualitative and 
quantitative chemical analyses in a flash. An 
effective quality control. Makes testing during 
operations possible. 

VSSENTIALIS riusencAL, Functional Photography uses . showing nevv ways to faster processes. 
Li more than pays its way. Reflecting the expand- sounder technics, lower costs, and. more efficient 
ing needs of modern business and industry, it bar- administration in today's highly competitive world. 
nesses for those needs photography's unique powers highlighted here are a dozen examples of Func-
to show . . . to record and reproduce information, tional Photography which provide a brief introduc-
much of which is beyond the ability of human vision. tion to the wide variety of photography's uses in 

in research and development, in production, in business and industry. Investigate their possibilities 

adxninistration, Functional Photography is proving in your operations. itself a dependable medium with many and varied Eastman Kodak CoMpany, Rochester 4, N. Y. 

INSTRUMENT RECORD-
ING shows electrical or 
mechanical phenomena 
too rapid for the eye to 
folio*. Provides a rec-
ord for reference. 

PHOTOMICROGRAPHY shows changes 
in grain structure caused in material by 
metal-working, heat-treating, etc. at 
magnifications up to 5,000 diameters. 

PHOTO-VISUALS show workers how 
to perform production operations 
graphically, quickly, and inexpensively. 



ULTRA-SPEID P -IOTOGRAPHY 

shows action too fast for the eye to 
follow by stretching split seconds 
into minutes. 

PHOTO LAYOUT shows dimensions and working in-
structions in full scale cal the metals, plastics, or other 
material in production. Excellent for templates and 
precision dials, wiring diagrams, etc. 

RADIOGRAPHY shows condition of internal structure. Eliminates 
questionable parts before they reach the production line. A rapid, 
dependable non-destructive production control. 

ELECTRON MI-

CROGRAPHY 
shows surface 
details beyond 
magnifications 
previously re-
garded pos-
sible. Provides 
much imoor-
tmt new data. 

RECORDAK puts hundreds of big bulky dra‘‘ logs or other 
records on a single small roll of microfilm, saves 98% in 
space, 99% in weight. Safeguards valuable records. 

X-RAY DIFFRACTION shows 
effect of processes and opera-
tions on the crystal structure of 
materials. 
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SELENIUM RECTIFIERS 

MADE ON 
ALUMINUM 

<eo 
Army and Navy specifications. • Seletron rectifiers can be used with 

great efficiency and dependability wher-

ever direct current is required. 

• A product of tne Radio Receptor 

Company, for over 23 years manufac-

turers of electrical, radio and electronic 

equipment, that has met the highest 

standards of industry as well as rigid 

• Simple and rugged in construction 

with no moving parts to cause mainte-

nance worries, Seletron rectifiers are 

obtainable in seven standard sizes from 

1" to 438" diameter and 5" ic 6" rec-

tangular plates providing from 25 milli-

amperes to 1000s of amperes output. 

Early delivery schedules can be met. 

For complete technical information write for booklet, "Seletron." 

Since 1922 in Radio and Electronics 

251 West 19th Street, New York 1 .New York 

' 

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 
STEEL PRODUCTS CO. • INDIANAPOLIS, IND. 

42 YEARS! EXPERIENCE 

PROPAGATION 

(Continued from page 65) 

path which is responsible for the 
absorption. The Needham Labora-
tory maintains continuous field in-
tensity recordings of seven dis-
tare stations from the broadcast 
band to television frequencies. This 
material was available for discus-
sion of the interpretation of varia-
tions in fields of one and two hop 
paths and for evaluation of the 
effects of sporadic "E" on recep-
tion. 

Need was shown for additional 
stations throughout the world ca-
pable of broadcasting continuously 
well controlled standard frequency 
signals such as are emitted from 
the National Bureau of Standards 
station at Beltsville, Maryland. 
Continuous field intensity records 
of such signals around the world 
would provide needed supplemen-
tary information to ionospheric 
soundings now being made. It was 
also suggested that a coordinated 
program of absorption measure-
ments at ionospheric stations should 
be made as soon as facilities be-
come available. 

Scatter effects 

Following a discussion of sporadic 
"E" and high night "E" fields in 
the 5 mc records of the Needham 
Laboratory, H. W. Wells introduced 
a report of scatter effects observed 
at the Hawaiian Islands. Carrier 
waves broadcast from station KQF 
at Oahu on a frequency of 13.45 mc 
were received at Maui as though 
reflected from an ionic cloud lying 
off the California coast, the region 
toward which KQF's transmitter 
was beamed. "It was impossible", 
said Wells, "to obtain an accurate 
bearing of the source of scatter, 
although the mean direction of the 
widely swinging reflected beam in-
dicated a bearing of 94° as a center 
of the scatter source." 

The afternoon session was de-
voted to a discussion of VHF trans-
mission from 30 mc up. Stetson 

and Pickard exhibited the results 
of field intensity measurements of 
W2XMN, Alpine, New Jersey, 42.8 
me, as received during the year at 
Needham. These showed a marked 
seasonal variation with the maxi-
mum field recorded in September, 
1945. Pickard called attention to 

the fact that this was consistent 
with measurements taken by him-
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...the world's greatest 

radio networks 

...most efficient 

office buildings 

partners in creating 

Drafting. Rot, 0.111(1/^11. 
•, 10'.. alipment 

• The habit of accuracy is so strong in engineers that drawings which are merely 

clear and legible are not enough. Creative men want their drawings to look 

professional, not only in essentials, but in details. K & E has equipment that can 

help you in both endeavors.., drawing instruments and materials so well conceived 

and precisely made that many engineers and draftsmen regard them as valued 

partners throughout their professional careers. 

For 78 years K & E products have been helping in this way to bridge the gap 

between thinking and doing, helping to make possible the tools, machines, 

appliances, construction projects, that mark our civilization. So widely is this true, 

it is self-evident that every engineering project of any magnitude has been 

completed with the help of K & E. Could you wish any surer guidance than this in 

the selection of your own "partners in creating"? 

For faster, better lettering you will find a 

LEROYi- Lettering Set a tremendous help. 

With it you can produce a wide range of 

lettering styles and symbols with complete 

uniformity. Precision lettering need no longer be tedious. For full information 

write to your nearest K & E Distributor or to Keuffel & Esser Co., Hoboken, N. J. 

}Reg,. U. S. Pat. Olf. 

KEUFFEL 8c ESSER CO. 
E ST . 1 SC.; 

NEW YORK • HOBOKEN, N. J. 

CHICAGO • ST. LOUIS • DETROIT • SAN FRANCISCO 

LOS ANGELES • MONTREAL 
••••••••• .411•11•••••••-..... end 
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Pincor BX motors, in their classification, meet the varied 

requirements of manufacturers who 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 mod-

ified 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. 

DYNAMOTORS • CONVERTERS • GENERATORS 

POWER PLANTS • GEN E-MOTORS 

PiiyOR 
p eduetd. 

BUY MORE BONDS! 

PIONEER GEN-E-MOTOR 
CORPORATION 

5841-49 DICKENS AVENUE ChIC.AGO 39, ILLINOIS 

Export Office, 25 Warren Street, New York 7, U.S.A. 

Cable Address: Simontrice, 

self at Seabrook Beach for WGTR, 
44.3 mc, in 1941. It has been sug-
gested that sporadic "E" may be 
of some importance in FM recep-
tion beyond the line of sight. Pick-
ard showed, however, that a study 
of sporadic "E" occurrences showed 
no significant correlation with the 
Alpine reception at Needham over 
the 150 mile path. 

A comparison of Alpine's recep-
tion with upper atmospheric data 
provided by the Weather Bureau 
showed important relations to tem-
perature gradients and humidity; 
the approach of a warm air mass 
being conducive to higher fields. 
Dr. Brooks suggested an explana-
tion for the higher fields in Sep-
tember as being due to the more 
stabilized• condition of the tropo-
sphere at that season. In the dis-
cussion it was brought out that 
probably the chief atmospheric ef-
fects involved occur below the 5000-
ft. level. The meteorological effects 
on Alpine reception were accentu-
ated in reporting the reception of 
VVRGB's television frequency, 71.7 
mc, from Schenectady as received 
at Needham. 

Tropospheries 

The subject of tropospheric 
transmission led to the question 
of the relative reception at the 
lower and upper ends of the VHF 
band. At this point Major Arm-
strong was called to the chair and 
recapitulated early experiences in 
FM reception on 110 mc and 40 mc. 
He reported that over a three-and-
a-half year period extended fade-

outs occurred on the 110 mc fre-
quency at distances of 70 miles and 
that transmission was greatly im-
proved when his station was al-
lowed the 40-50 mc frequency. The 
differences in opinion that have 
arisen as to the soundness of con-
clusions in favor of the 100 mc re-
gion must in the end be settled by 
performance records. 

At this point Mr. Carnahan, of 
the Zenith Radio Corporation, Chi-
cago, summarized the results of re-
cent experimental transmission be-
tween Richfield, Wis., and Deerfield, 
Ill. The transmissions were from 
WMFM's transmitter at 45.5 mc 
and W9XK experimental transmit-
ter at 91 mc. Signal strength was 
recorded continuously for two 
months at Deerfield, Ill., 76 miles 

distant. A full report of these ex-
periments was subsequently pub-
lished in Electronic Industries (De-
cember, 194). 
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*patents Pending 

SEND FOR BULLETIN NOW 

Get full facts about amaz-
ing new CARDAX! De-
scribes Mechanophase 
Shows how dual frequency 

response selector works. 
Includes diagrams and re-
sporse curves. 

A NEW 

Cardioid Crystal Microphone 
with Revolutionary New MECHANOPHASE.* Principle 

of Unidirectivity . Dual Frequency Response ... 

Nigh Output . . . and other big features! 

Here, for the first time, you get all these features in one 
microphone! With amazing flexibility, new CARDAX 
efficiently serves many applications . . . easily solves 

ever' day problems of sound pick-up and reproduction! 

* TRUE CARDIOID POLAR PATTERN New E-V Mechan-
°phase* principle gives wide-angle front pick-up in true 
cardioid pattern over wide frequency range. Sound at rear 
dead zone cancels out and is not reproduced. 

* S1TOPS FEEDBACK—CUTS BACKGROUND NOISE AND 
REVLRBERATION PICK-UP Permits nearly double usable 
loud speaker volume. Simplifies microphone and speaker 
placement. Assures finer reproduction ofjust the sound wanted. 

* DUAL FREQUENCY RESPOINSE Screw control on back 
gives (a) Wide range flat response for high fidelity sound 
pick-up or (b) Wide range with rising characteristic for 
extra crispness of speech or high frequency emphasis. 

* HIGH OUTPUT LEVEL — 57 db for flat frequency re-
sponse. — 48 db for rising frequency response. 

* VOICE AND MUSIC PICK-UP EXACTLY AS DESIRED 
Ideal for public address, recording, remote broadcast, corn-

e munications ... indoors and outdoors. 

* RJLLY EQUIPPED FOR CONVENIENT OPERATION 
Tilting head. Built-in • On-Off' switch. Dual frequency range 
selector switch. Cable connector. 20 ft. cable. Bimorph 
crystal. "' 8"-27 thread. New modern functional design. Satin 
chrome finish. CARDAX Model 950, List Price $37.00 

Licensed under Brush Patents. lectro-Voice Patents Pending. 

MOM. 

No Finer 

Choice Than 

MICROPHONES 
ELECTRO-VOICE, INC., 1239 South Bend Ave., South Bend 24, Indiana 
Export Division: 13 East 40th St., New York 16, N. Y.  U.S.A.—Cables: Arlab 

- 

ELECTRONIC INDUSTRIES • February, 1946 143 



LAB RECE1VER 

(Continued from page 71) 

g  •Î‘ 

1014 kicietlab‘e 10 peo \1`! \IN `{ OUR PROillEMS e 

DESIGN 
OIGItgERING 

PRODUCTION e rne-1\3i- tkci&t. oç-
\I-11e E1E.1.0S 

ROO  tellitOlgCS 

WE MANUFACTURE 
Radio coils 

Solenoids 
Bank-wound 
Universal 
Universal progressive 
Paper section 
Layer-wound 
Toroids 

From the middle of the 
voice frequency to ultra-
high frequency. Electronic 
and radio equipment of all 
kinds. 

ALSO 

WE HAVE EQUIPMENT 
FOR ANY TYPE OF TREATMENT: 

Hermetic 
Wax 
Varnish-impregnating 
Baking, vacuum-impregnating 
Oil filling 

We have a completely 
equipped laboratory with Q 
meters, twin-"T" bridges 
and special bridges ... for 
frequency analyzing and 
prime standard of fre-
quency. 

We are equipped for turning out special sub-assembly work 
... work on complete units where allied to our various facili-
ties as well as small punch press work . . . lugging and ter-
minal assembly .... soldering, testing . . . original design and 
product design. 

We invite you to consult with us without obligation. 

COMMUNICATION PARTS 
NOT INC. 

1101 NORTH PAULINA ST. • CHICAGO 22, ILLINOIS 

were noted, the first being stage 
gain. The gain in the one stage is 
considerably more than two stages 
of the conventional type. Along 
with this high gain, absolute sta-
bility was obtained and much wider 
pass band characteristics. The lim-
iter will operate or limit with an 
input to the receiver of four micro-

volts, which is remarkable with 
only one if stage. This if system, 
as can be realized, has remarkable 
possibilities in commercial receivers. 
The following points should be food 
for thought: 

1—Only one stage of if necessary. 

2—Very high degree of stability. 

3—Less components needed. 

4—Only one circuit to align. 

5—Wider pass band characteristics. 

For obvious reasons this extreme-
ly close coupled transformer (bifilar 
winding) cannot be used for the 
discriminator (see pages 160-161 
and 163 Terman, Radio Eng. Hand-
book). However, it does have dis-
tinct advantages when used with 
the G. L. Beers system of FM re-
ception. (Electronic Industries, No-
vember, 1944.) 

Single meter 

As there are no trick methods of 
alignment or adjustment I will pass 
this by saying alignment should be 
done with the minimum signal pos-
sible, and a 50 microampere zero 
center meter is incorporated in the 
circuit. It is used for signal strength, 
stage alignment, and frequency de-
viation. In Los Angeles I could re-
ceive WWV on 10 mc, by connect-
ing the antenna to the grid of the 
mixer, or by pulling out the oscil-
lator coil when receiving 15 mc, to 
check the if alignment. A typical 
signal generator was used for BFO 
for heterodyne purposes when re-
quired. 

The AM-if pass band is 4 kc and 
is sufficient to make the tests men-
tioned earlier in this article. The 
receiver sensitivity on AM is four 
microvolts. AVC is not used as can 
be seen from the schematic because 
its worth at VHF is nil. The AM-if 
transformers are Aladdin 12 mc 
with additional shunt capacity to 
bring. them down to 10 mc. They 
are loosely coupled and temperature 
corrected by the use of NTC ceramic 
capacitors and silver mica ZTC 
capacitors. 
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IT'S HERE 
for 

• AND IT 
STANDS THE GAFF 

Se-RON 
Selenium Rectifier 

RATING: 
Fan cooled, 100 Amp. 

charge for automotive batteries. 

SIZE: 
Overall, 41/2  'x 5 1/2"x 6" 

PROVEN TO BE RELIABLE 
EFFICIENT— INTERCHANGEABLE— 

and now AT A NEW SPECIAL PRICE! 

Tite galikt el• la cgeleoiant FULL DATA 
ON REQUEST 

Se-RON DIV. 
HORNI SIGNAL MANUFACTURING CORP. 

421 West 54th Street, New York 19, N. Y. 
AGENTS IN MOST LARGE CITIES 
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here strength and 
speed are wedded 

If we turned our plant — storeroom 
and labs, engineers and equipment, 
assembly line and planners — over 
to you, what qualities would you 
engineer into transformers for your 
own use? 

You would build them strong and 
sturdy to cushion shock ... electri-
cally perfect for efficient opera-
tion. You would guard them 
conscientiously in production; 
demand that they perform compet-

ently under test. You would not 
weigh costs against your reputa-
tion. Your tailor-made transform-
ers, in fact, would match Stamford's 
point for point. And just as we do, 
you would manage deliveries to 
dovetail your production schedules. 

Such is the strength of organiza-
tion and speed of delivery you may 
expect of Stamford Electric Prod-
ucts Co.,Inc.,Stamford,Connecticut. 

power • adjustable • auto • voltage regulating step-up and step-down • plate and filament 

microphone, line and mixing transformers filter and swinging chokes • audio reactors 
audio input • interstage and output • modulation • driver 

Even though high Gm tubes (type 
6AC7) are used, extreme stability 
is obtained, one point that adds to 
this stability being a socket shield 
that shields tube input from its 
output pins. This shield takes the 
form of a Cinch solder lug No. 4406 
soldered to No. 1 pin and bent to 
form a half circle around pin No. 8 
and its other end soldered to pin 
No. 7. 

The FM-if pass band is 300 kc, 
this being wide enough for wide 
band FM reception. The discrim-
inator transformer is a reworked 
Bendix 12 mc, rewound and shunted 
with the capacities shown on the 
schematic. The discriminator was 
linear over the range of 200 kc. 
This transformer, being loosely 
coupled and slug tuned, was very 
stable and would stay put. 

The power supply and audio am-
plifier being on a separate chassis 
was another factor contributing to 
the overall results obtained. The 
amplifier and power supply used 
was a 6J5 voltage amplifier, 6N7 
phase inverter and a pair of 6L6G's 
in class A. The rectifier is a 5R4GY 
with the power transformer incor-
porated in an electrostatic shield; 
line by-pass capacitors were used. 

FM TRANSMITTER 

(Continued from page 80) 

value of grid resistance is required, 
necessitating considerable driving 
power from the first doubler. 

The third doubler is the driver for 
the two 4-125A's in the final ampli-
fier. To develop sufficient third-
doubler power to supply transmis-
sion losses between the output tank 
circuit and 4-125A grid circuit, an 
829B push-pull beam-power ampli-
fier is used. Used as a push-push 
doubler, total output capacitance of 
the plates connected in parallel is 
approximately 14 mmf, which pro-
hibits use of lumped parameters in 
the 88-108 mc plate tank circuit. 
A linear concentric line element 

is therefore used with the outer 
conductor grounded. This concen-
tric line construction was chosen to 
prevent external coupling between 
grid and plate circuits by suppres-
sing tank-circuit radiation. An 
added advantage of the grounding 
is to provide greater safety for the 
operator. 

Mechanical layout features verti-
cal construction in order to obtain 
shorter leads, to minimize radiation 
losses from the various circuits, and 
to afford maximum accessibility to 
individual components. 
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OVER 30 GRADES OF 

G-E TEXTOLITE SHEETS, TUBES, RODS 

EVERYTIel NG IN 

G-E Textolite sheets, tubes 
and rods are manufactured in over fifty 
grades; consequently their versatility as 
a laminated plastics material is broad. 
This versatility leads to many new ap-
plications . . . applications where G-E 
Textolite fills the bill better than other 
types of materials. And also since each 

grade has an individual combination of 
properties, a wide range of applications is 
covered . . . Textolite is used for many 
purposes, and every grade is formulated 
to do a specific job well. 

If you are looking for a laminated 
plastics material—one that must have 
a special set of properties for your needs 
. . . electrical, chemical, mechanical, 
thermal—investigate the many grades of 
G-E Textolite; if one of these grades 
won't meet your requirements, we'll do 
our best to engineer one that will. 

For further information write to Sec-
tion T-1, Plastics Divisions, General 
Electric Company, One Plastics Avenue, 
Pittsfield, Mass. 

G- E TEXTOLITE 

IS SUPPLIED IN THE FOLLOWING FORMS: 

Sheets, Tubes, and Rods Molded-Laminated Parts 

Fabricated Parts Post-Formed Laminates 

Nameplates Translucent Laminates 

Low-Pressure Molded Parts 

GENERAL ELECTRIC 
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For 
TIME—TESTED 

TIMING 
Send for new catalog 
about Haydoneered 
Timing   
It is crammed with 
useful information 
Address Dept: E I 

If your plans call for a product with movement 
requiring regulation, you can turn to Haydon 

Timing Devices with complete confidence. Years 
of dependable performance in peacetime and war-
time production have earned for Haydon Timing 
Devices recognition of leadership. 

Now measuring and motivating thousands of 
functions geared to war, Haydon Timing Devices 

will find even wider scope in the industrial world 
of peacetime. 

Ir 
*HAYDONEERED TIMING 

-Ha don 
MANUFACTURING COMPANY 

* INCORPORATED * 

Coeffleclic4a4 

PERSONNEL 

William S. Paley has been elected 
chairman of the board of the Co-
lumbia Broadcasting System, Paul 
W. Kesten was elected vice-chair-
man and Frank Stanton was 

elected president of the company, 
at the regular January meeting of 
the Directors. 

At the same time Adrian Murphy, 
long CBS' champion on color tele-
vision, returns to the company from 
the Army. As a Lt. Colonel in the 
Signal Corps he took over Colonel 
Paley's work in Europe when the 
latter returned. Murphy rejoins 
CBS as vice-president, and televi-
sion will be one of his main over-all 
management responsibilities. 

Paley, continues as senior execu-
tive, served as president since Sep-

tember 1928. Kesten joined the 

company in 1930 as director of pro-
motion, became a vice-president in 
1934, general manager in 1942, and 
executive vice-president in 1943. 
Stanton, who joined CBS in 1935 
as director of research, became a 

vice-president in 1942 and general 
manager in 1945. Both Kesten and 
Stanton are Directors of the 
company. 

Leonard F. Cramer who has been 
a vice-president and director of 
the Allen B. Du Mont Laboratories, 
Inc., Passaic, N. J., has been elected 
a director of the newly established 
Television Broadcasting Division. 
He will assume responsibility for 
the company's expanding telecast-
ing operations. 

Leonard F. Cramer R. C. Longfellow 

R. C. Longfellow has been ap-

pointed engineer of the specialty 
division of General Electric's Elec-
tronics Department. His headquar-
ters will be at the Wolf Street Plant 

in Syracuse, N. Y., where he will 
have charge of all engineering ac-

tivities for the division. 

C. Edwin Williams has been ap-
pointed general manager of the 
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Here are the advantages when you 

Illustration of Stratopas relay used with a machine 
control unit ready for plug-in connection ( left) and with 
corer removed before gas filling and sealing (right). 

Contactor ready lor Stratoparing before covering. Wrap around mount-
ing bracket, blister on cover for adequate terminal clearance, and 
binding post terminals inert specifications for umt. 

Two typical Stratopas enclosures showing fill tube protectors, glass seal terminals and 
variations el design and mounting to meet requirements. 

The science of Stratopax is the sealing of 

electrical devices in metal enclosures in an inert pressurized 

gas atmosphere. Stratopax, a service of Cook Electric Company 
available to all manufacturers of electrical devices and com-
ponents, is the modern concept of the hermetic *seal, with new 
and greatly improved techniques in sealing, inert gas filling 
and tightnal testing. 

Hero coo the Ave bask features of Strafes'« 

1. PREVENTS CORROSION resulting from atmospheric changes, chemi-

cal conditions and fungus, by the use of specially compounded 

inert Nithelon gas. 

2. PREVENTS EXPLOSION where gas and dust atmospheres are present. 

3. PREVENTS ARCING AND BREAKDOWN in high altitudes for air-

craft applications. 

4. ADDS TO LIFE OF INSTRUMENT by permitting maximum service 

from contact points and through improved heat dissipation. 

5. PREVENTS TAMPERING with factory adjusted equipment, and pro. 

vides easy replacement if necessary. 

6. RELAXATION OF SPECIFICATIONS and consideration of discon-

tinuance of plating metal parts, insulation of coil windings, complete 

removal of coil winding wrappings, moisture and fungus proofing, 

design features for appearance only, and numerous other factors 

that become superfluous when Stratopax is used. 

While the packing and sealing of instruments 
may at first seem relatively simple, the steps involved in 
Stratopaxing already existing equipment are, however, more 

complex. How Cook engineers adapt existent equipment to 
Stratopax with consideration of present mounting and space 
limitations, and the steps taken in preparation of Stratopax 
are completely described in the Cook Stratopax Engineering 
Report. Fully illustrated, it explains thoroughly the need for, 
and features of, Stratopax techniques used in filling, sealing, 
testing and selection of gases. A request on your letterhead will 
bring you a copy immediately. 

A service of the Stratopax Division of 

ELECTRIC 

CHICAGO 1 4 , ILLINOIS 
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ALAKA'S 

RESEARCH LABS and 

NEW DEVELOPMENT LABS 

ARE EQUIPPED FOR 
A FAST ANSWER TO YOUR 

(Tinteihteny Ptablem5 

• • • 

OVER 10,000 
FINISHES HAVE 

BEEN TAILOR-MADE 
BY ALAKA 

• • • 

SAVE TIME 
AND TROUBLE 
BY HAVING THE 

"eattect eTent' " 3A 
ELIMINATE GUESSWORK 
..ALAKA'S "KNOW-HOW" 
IS AVAILABLE TO YOU. 

The same facilities that helped Alaka 
chemists solve some of the war's 
toughest finishing problems are now 
geared to give you the finish which is 
precisely best for your product. 

eatoot Tailaud gifflulmis 
TO FIT YOUR REQUIREMENTS 

LACQUER & CHEMICAL CORPORATION 
211 FORTIETH ST., BROOKLYN 32, N Y 

cathode-ray oscillograph and tube 
division of the Allen B. Du Mont 
Laboratories, Inc., Passaic, N. J. 
He joined Du Mont after complet-
ing three years' war service in 
Washington, as chief of the trans-
former unit of the Radio and Radar 
Division of the War Production 
Board. 

Ivan G. Easton has been ad-
vanced to be manager of the New 
York engineering and sales office 
of the General Radio Co., Cam-
bridge, Mass. He succeeds Martin 
A. Gilman, manager of the office 
for the past two years, who re-
turned to the engineering staff at 
the Cambridge office. Easton is a 
senior member of the IRE and for 
the past two years has been pro-
gram chairman for the Boston Sec-
tion. 

Ivan G. Easton Walter C. Kirk 

Walter C. Kirk has been ap-
pointed designing engineer of the 
Ken-Rad division of the General 
Electric Co.'s Electronics Depart-
ment, with headquarters at Owens-
boro, Ky. In this capacity, he will 
represent tube division engineering 
at Ken-Rad and will be responsible 
for the design engineering of re-
ceiver tubes there. 

Paul Peckar has joined the en-
gineering staff of Tenney Engineer-
ing, Inc., 26 Avenue B, Newark, 
N. J. He was formerly assistant 
senior division engineer of the Re-
construction Finance Corp. The 
company manufactures automatic 
temperature humidity and pressure 
control equipment. 

R. E. Samuelson, vice-president 
in charge of engineering for the 
Hallicrafters Co., Chicago, has been 
named chairman of the Marine 
Section of the Radio Manufac-
turers Association Transmitter Di-
vision. 

Thomas Ryan Warner has been 
appointed assistant communica-
tions engineer for the Greyhound 
Corp., bus operating affiliate of 
the New York Central Lines. He 
will be in charge of engineering the 

Radio - Electronic Parts and 
Materials — as per above — 

and many other items . . . 

Dalis carries an outstanding 
stock. Try Dalis on those 
hurry-up orders. 

Try DAL'S— just wire, 

'phone or write . . . 

Wholesale Distributors 

RADIO- ELECTRONIC SUPPLIES B. PARTS 
17 Union Square 

NEW YORK 3, N. Y. 
Phones: ALgonquin 4-8112-3-4-5-6-7 
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two-way radio communication 
equipment soon to be installed on 
buses of the Greyhound Lines and 
two other intercity carriers operat-
ing into Chicago. He has recently 
left the Army with the rank of 
Lieutenant-Colonel. 

Samuel C. Avallone has been ap-
pointed chief metallurgist of the 
Spencer Wire Co., West Brookfield, 
Mass. He will also function as Gen-
eral Sales Manager. 

George R. Larsen has been ap-
pointed development engineer by 
the Marion Electrical Instrument 

Co., Manchester, N. H. During the 
war he was associated with the 
Signal Corps Engineering Labo-
ratories at Fort Monmouth, N. J. 

Two changes in the executive 
personnel of the American Trans-
former Company, New Jersey, in-
volve; A. A. Emlen, who as a vice-
president henceforth is to have 
charge of engineering and related 
activities; Vice-president Walter 
Garlick, Jr., has been placed in 
charge of sales and its related ac-
tivities. 

William R. McMillin has rejoined 
the engineering department of the 
National Broadcasting Co. He will 
be associated with the Radio Facil-
ities Group as a broadcast engineer, 
has just returned after 31/2 years 
service in the United States Navy. 

Nat Gada has been appointed 
sales manager of emergency com-
munication equipment at the Gen-
eral Electric Co.'s Transmitter Di-
vision of the Electronics Depart-
ment. A graduate of MIT, Gada's 
headquarters will be at the GE 
Thompson Road Plant in Syracuse. 

Commander G. Robert Mezger 
has rejoined the Allen B. Du Mont 
Laboratories, Inc., Passaic, N. J., 

after a spell of 41/2 years with the 
U. S. Navy. He originally joined 
Du Mont in 1936. 

Porter Turner who has been a 
sales engineer with the Alliance 
Mfg. Co., Alliance, Ohio, for the 
past eight years, has been ap-
pointed field engineer for the New 

• York and Philadelphia territories. 
His headquarters will be at 401 
Broadway, New York. 

Paul M. Reyling has been ap-
pointed manager of production and 
engineering of Freeland & Olschner 
Products, Inc., 611 Baronne Street, 
New Orleans 13, La., manufacturers 
and rebuilders of transmitting 

AMPERITE 
VELOCITY 
MICROPHONE 

WITH 

PATENTED 
. ACOUSTIC tiiir 
' COMPENSATOR e 

A,MPERITE KONTAK MIKES 
IDEAL FOR AMPLIFYING 
S7RINGED : NSTRUMENTS 

US.EC WITiH ANY AMPLIFIER 
AND WITH RADIO SETS. 

ASK YOUR JOBBER , WRITE FOR FOLDE1 

For dependable, trouble-free service in test sets, instruments, and similar 
electronic applicafions, use Electrox Rectifiers, made by one of the oldest 
manufacturers of dry disk rectifiers. Finest quality, full and harf wave low 
capacity copper oxide rectifier units; each unit inspected, tested, guar-
anteed right. Ask your parts supplier for Electrox Rectifiers. If he 

cannot yet supply you, send us 
his name and ask for descriptive 
Bulletin 446. 

1 --ILIEC-1111" 

- 2077 Reading Rd. Cincinnati 2. Ohio 
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Leading 
makes of 

RELAYS 
and 

SWITCHES 
Seeded atqlet#tdjeelœmediateVelicee29 

You get faster service from Allied, because many makes and types are 
centralized here—such as: 

RELAYS• POTTER & BRUMFIELD — ALLIED 
CONTROL — EBY— GENERAL 

ELECTRIC— CUTLER-HAMMER— SIGMA—GUARD-
IAN — LEACH . . . Heavy-Duty Power; Plate 
Circuit, Sensitive; Overload; Keying; Antenna 
Transfer; Medium Duty in all Combinations of 
Contacts and Coil Voltages. 

SWITCHES: MALLORY—CENTRALAB— 
CUTLER-HAMMER — HART 

d HEGEMAN— GENERAL ELECTRIC— FEDERAL— 
MU-SWITCH—ACRO—UTAH . . . Toggle, Simple 
Rotary; Multi-Ganged, Multi-Contact; Corn 
Lever Action; Mercury; Low-Pressure Actuat-
ing; Knife, Key, Button. 

Save Time and Work—Call ALLIED First. Write, Wire, or Phone Haymarket 6800. 

ecAegeeirek, 6i Zile° age( SeCePtaIteed 
ALLIED RADIO CORP. 
833 W. Jackson Blvd. • Dept. 32-B-46 • Chicago 7 

Helpful 

BUYING 

GUIDE 
on request 

Write for it! 

Many Radio Uses For Celieesetecie 

FLOCK 

A trial application will show you 
how easily this versatile material 
may be handled . .. how practical 
it is for the above mentioned uses. 

Both Cotton and 
Rayon Flock are 
available immedi-
ately in a variety 
of colors. 

Write for 

Free Booklet 

and Prices. 

1 Coating cabinet interiors dissi-
pates reflections and adds 
acoustical qualities. 

2 Coating the edges of adjoining 
parts before assembly elimi-
nates vibration. 

3 Coating phonograph turn-
tables adds a soft non-scratch-
ing cushion for records. 

4 Coating cabinet bases lends a 
soft, velvety "feel" and pro-
tection to table and desk tops. 

5 Coating wire grills adds' a 
smart finish at low cost. 

tubes. In his new capacity, Reyling 
will manage the New Orleans tube 
plant and supervise the company's 
tube development projects. He 
comes to Freeland & Olschner di-
rectly from the Tennessee Eastman 
Corp., where he was senior engineer 
in charge of all phases of the vacu-
um tube program for the Oak Ridge 
atomic bomb project. 

Howard K. Morgan, formerly di-
rector of engineering for TWA, Inc., 
has joined the engineering staff of 
Bendix Radio Division of Bendix 
Aviation Corporation in Baltimore, 
He has been assigned to engineer-
ing programs related to long range 

planning of product development. 

John N. Cage, former University 
of Colorado associate professor of 
electrical engineering and previ-
ously industrial electronics chief 
of Allis-Chalmers, has been ap-
pointed manager of the Industrial 
Electronics division of Raytheon 
Mfg. Co. 

George D. Rice who had been in 
charge of the home radio service 
group for Lear, Inc., has been ad-
vanced to the post of acting as-
sistant chief engineer of the radio 
division. He will make his head-
quarters in the company's Grand 
Rapids office and will have com-
plete responsibility for all radio en-
gineering projects. 

Captain Adolph B. Chamberlain 
has resumed his post at the Colum-
bia Broadcasting System's general 
engineering department as chief 
engineer. Prior to more than three 
years of war service with the U. S. 
Navy he had previously held this 
same position for eleven years. 

R. H. Mecklenborg has returned 
to the Automatic Temperature Con-
trol Company, Inc., Philadelphia, 
as an instrumentation specialist. 
He returned to ATC after two years 
of European service with the Signal 
Corps. 

Dr. James R. Downing has been 
appointed director of research at 
Cook Electric Co., Chicago. Since 
1942 his major work has been on 
the atomic bomb project of the 
Manhattan Engineer District, and 
in the development of high vacu-
um equipment for industry. 

Ralph A. Powers has been named 
engineer-in-charge of electronic en-
gineering at the Allis-Chalmers 
Mfg. Co., Milwaukee. Powers, for-
merly was with the Bundy Tubing 
Co., Detroit. 
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Frazier Vice-President 
Freeland de Olschner 

Howard S. Frazier, former direc-
tor of engineering, National Associ-
ation of Broadcasters and vice-
chairman of the Radio Technical 
Planning Board, was elected vice-
president of Freeland & Olschner 
Products, Inc., 611 Baronne Street, 
New Orleans 13, La., at the annual 
stockholders meeting held Decem-
ber 14. 

Frazier's appointment is in line 
with the Company's expansion pro-
gram and reconversion to the 
manufacture of new tubes. During 
the war, F & 0 was devoted ex-

clusively to the rebuilding of large 
transmitting tubes. He will be in 
charge of sales and financing of 
the company, operating from of-
fices at 1730 Eye Street, N.W., Wash-
ington 6, D.C. In addition to his 
duties with F & 0, Frazier is con-
ducting a radio management con-
sulting practice for broadcast sta-
tions and manufacturers of broad-
cast equipment. 

Transformer Engineers 

A new company, Transformer 
Engineers, has acquired the assets 
of the Hollywood Transformer Co. 
They are located at 389 South 
Arroyo Parkway, Pasadena, Cal. 
E. E. Hoskins is president, E. O. 
Woodward is vice-president and 
Ray Olesen is chief engineer. The 
company will specialize in the de-
sign and construction of high grade 
transformers and inductors and is 
ready to supply research labora-
tories with special jobs in small 
quantities to specification. 

Decalcomania Service 

The Meyercord Co., Chicago, 
manufacturer of decalcomanias, 
has revitalized its technical con-
sultation service and reconverted 
its research laboratories from Army 
to civilian work. The consultation 
service is again available through 
the Meyercord branch offices in 
thirty cities in the United States. 

Test Equipment 

The illustration of the special 
vacuum tube testing unit which 
appeared in the "What's New" sec-
tion of the January issue was de-
signed and is being used by the 
Raytheon Mfg. Co.; though built by 
Lyman Electronic Corp., Spring-
field, Mass., it was constructed to 
meet specifications and is not 
available for general sale. 

"ELECTRONIC MARKETING" 
vital theme of 

the 1946 SHOW and REFERENCE NUMBER of 

ELECTRONIC 
INDUSTRIES 

to be published in MAY, coincident 

with the Radio Parts and Electronic 
Equipment Conference and Show 
in Chicago - - - May 13 to 16 

Realistic marketing — one of the great needs of the electronic 

industries and perhaps their next critical phase — will be the 

principal keynote of ELECTRONIC INDUSTRIES in May, copies 

of which will be distributed at the Chicago Show. 

Designed to help manufacturers understand, reach and sell 
their markets, the special features in May will have the practical 
effect of an engineering and marketing conference-on-paper. It 

will supply important lists such as 

AM-FM-TV STATIONS and 
RADIO-TELEVISION MANUFACTURERS 
with an up-to-the-minute listing of engi-

neering and purchasing heads. 

Also, 

the 1946 ELECTRONIC ENGINEERING DIRECTORY, 

newly-revised, double-indexed, accurate 

and complete. 

Within the covers of a single issue you will find practically 

every customer for materials, parts, components, instruments, 

etc., plus factual food for thought in your marketing. The moral 
is: Be sure your advertising message also appears in the May 
issue. It will be read and referred to over and over again. 

ADVERTISING FORMS CLOSE APRIL 1 

CALDWELL-CLEMENTS, INC. 

480 Lexington Avenue, New York 17, N. Y. 

Well-knou,n Middle West manufacturer tieeds 

ENGINEERS 

familiar with radio and radio component parts 

Experience with r.f. and i.f. coil production particularly de-
sirable. Permanent position with salary commensurate with 

experience and ability. Send full details to 

BOX 2576 

ELECTRONIC INDUSTRIES 

480 Lexington Avenue New York 17, N. Y. 
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MUM° \ Process 
Ilire Fine it 
elln lie seell ofir 
otter lie 

We can draw wire as 

small as 

1  of an inch 

100,000 in diameter 

. . . available in Platinum 

and some other Metals 

.00001" is less than 1/30 the 

diameter of the smallest wire 

die commercially available. 

Yet our Wollaston Process 

wire (drawn in a silver jacket) 

closely meets your specifica-

tions for diameter, resistance 

and other characteristics. 
• 

This organization specializes 
in wire and ribbon of smaller 
than commercial sizes and 
closer than commercial toler-
ances. Write for List of Products. 

SIGMUND COHN & CO. 

SINCE 1901 

44 GOLD STREET NEW YORK 7 

NEW BULLETINS 

Industrial X-Ray 

North American Philips Co., Inc., 
100 E. 42nd St., New York 17, N. Y., 
has issued a new booklet describing 
the specifications and features of 
Norelco Searchray industrial x-ray 
equipment, spectrometer and dif-
fraction units. X-ray inspection ap-
plications which have speeded up 
production and provided better 
quality safety checks are shown. The 
various models, including one for 
conveyor belt operation, are illus-
trated. 

Thermoplastics 

Many suggested uses and a listing 
of the properties and advantages of 
vinyl compounds, cellulose acetate, 
ethyl cellulose and polystyrene plas-
tics are shown in a new booklet is-
sued by Chemaco Corp., Berkeley 
Heights, N. J. This information 
should prove helpful to anyone in-
terested in plastic fabrication. The 
several commonly used molding 
methods are briefly described. 

Transmitting Tube Data 

New or revised description and 
rating sheets for the "Radio Trans-
mitting Tube Handbook" have been 
issued by the tube division, Elec-
tronics Dept., General Electric Co., 
Schenectady, N. Y. Information on 
ten tube types has been revised, 
while seventeen new tubes have 
been added. Three types—GL-846, 
GL-860 and GL-861 — have been 
dropped. Seven revised installation 
and operation instructions are in-
cluded in this issuance. 

Fluorescent Ballasts 

A four-page folder gives complete 
information about Amertran bal-
lasts for fluorescent lighting. Fif-
teen types for 1, 2 and 3 lamp oper-
ation are included. Ballasts are 
made for both 50 and 60 cycle cir-
cuits. Issued by American Trans-
former Co., 178 Emmet St., Newark 
5, N. J. 

Corrosion Protection 

A new folder—Hastelloy Facing 
for Corrosion Resistance—describ-
ing a new process for protecting 
chemical-plant and oil-refinery 
equipment from corrosion, has been 
issued by Haynes Stellite Co., Koko-
mo, Ind. Two methods of equipment 
surface protection are given; the 

SAVE APPROXIMATELY 25% IN ASSEMBLY TIME 

Only 2 parts to Female Assembly: 

1. The bakelite casting. 

2. Eby patented snap-lock contacts. 

Here's assembly speed! It's as simple as this: 

Attach contact to wire and push into cavity. 

Contact automatically locks in place. 

(Casting and contacts supplied unassembled.) 

Male Assembly — nickel-plated brass prongs. 

Bakelite casting — Standard arrangement for 

3, 4, and 5 prongs. Other arrangements to 

specifications. 

Write today for samples and prices. 

Eby #60 Male and Female Speaker Connectors 

Are the Standard of the Industry 

IF IT'S IN A CIRCUIT 

... EBY COMPONENTS 

AND SERVICES WILL 

HELP YOU DO IT BETTER 

HUGH H. 

EBY 
INCORPORATED 
18 W. CHEITEN BLDG. 
PHILA., PENNA. 
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use of Hastelloy welding rods for 
covering small areas and welding 
thin sheets of Hastelloy alloys as a 
lining. Corrosive media and possible 
protection are included. 

Ceramic Capacitors 

A new folder giving the specifica-
tions and construction details of 
their Hi-Q silver electrode ceramic 
capacitors is being distributed by 
Electrical Reactance Corp., Frank-
linville, N. Y. 

Plastic Fabrication 

Illustrating many of the various 
types of work in the field of plas-
tics, Emeloid Co., Inc., 287-291 
Laurel Ave., Arlington, N. J., has is-
sued an anniversary booklet — 25 
Years of Progress in Plastics. It 
covers the many kinds of plastic 
services the company renders, in-
cluding molding, laminating, print-
ing, stamping, embossing, etc. 

Plastics 

A 20-page booklet in color—Plas-
tics Newsfront — explains some of 
the uses that have been made of 
American Cyanamid Company's 
plastics. Included is a two-page il-
lustrated spread giving hints which 
should be remembered when prod-
uct design is being developed for 
plastic fabrication. The book is dis-
tributed by American Cyanamid 
Plastics Division, 30H Rockefeller 
Plaza, New York 20, N. Y. 

Components 

Illustrating a portion of the 500 
different items they make, Alden 
Products Co., 117 N. Main St., 
Brockton 64, Mass., has issued a 
new four-page folder. Many types 
of connectors, sockets, coil housings, 
stampings, etc., are described. 

Miniature Ball Bearings 

Along with some general infor-
mative data on the application and 
selection of correct bearing types, 
the new catalog of Landis Se Gyr, 
Inc., 104 5th Ave., New York 11, 
N. Y., shows a complete line of 
standard and precision ball bear-
ings. Several types of radial bear-
ings not available before this time, 
are shown. 

Ceramics and Kovar Seals 

An 8-page folder describing the 
use of ceramics for padder and 
"trimmer bases, resistors, strain and 
spreader insulators and metallized 
ceramics has been prepared by 

• 

Service Men! 

eu can 4412 ((eviteààhrey"  

edetti eWeettlieià • 

It's another "first" for Conant. Now, you can get, 

free of charge, a "New Rectifier Replacement 

Guide" for most test equipment. You can know, at a 

glance, the correct type and size rectifier 

for any instrument installation or repair job. 

Write far your "Guide" today. 

RECTIFIER SHIPMENTS PREPAID 

Beginning January 1, 1946, every order ( large or 

small) for Conant rectifiers will be shipped 

to you prepaid. It's just another trouble-saving, 

money-saving Conant service. 

REMEMBER, over ao% of all instrument rectifier 

requirements can be served by Conant's 

4 basic assemblies in 3 series ( 500, i6o and 16o-C). 

You can Count On Conant. 

eloviétament giecteeb aI ELECTRICAL LABORATORIES 

6500 0 STREET, LINCOLN 5, NEBRASKA, U. S. A. 

20 Vesey St., New York 7, New York 2017 Grand Ave., Kansa, City 8, Ma. 
85 E. Gay St., Columbus, Ohio 1212 Camp St., Dallas 2, Texas 
600 S. Michigan Ave., Chicago 5,111. 378 Boulevard N. E., Atlanta. Ga. 
1215 Harmon Pl., /enneapolis 3, Minn. 4018 Greer Ave., St. Louis. Mo. 

1526 Ivy St., Denver, Colo. 
4214 Country Club Dr.,Longlleach7,Cal. 
Export Div., 89 Broad St., N. Y. 4, N. Y. 
50 Yarmouth Rd., Toronto. Canada 
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AMERICAN CAPACITORS 
DRY ELECTROLYTIC égt 

PAPER DIELECTRIC 

SPECIFICATION 
SHEETS ON 
REQUEST 

ALL STANDARD TYPES • PRECISION 
ENGINEERED FOR DEPENDABILITY 

AMERICAN CONDENSER CO. 
4410 NO. RAVENSWOOD AVE. • CHICAGO 40, ILL. 

Now C.T.C. MIDGET TERMINAL LUGS 

Are In The Spotlight 
This newest C.T.C. addition to their quick-

anchoring, swift-soldering line of Terminal 
Lugs incorporates all the advantages of the 
standard sizes plus trie additional advantage of 
their midget size. 

Pictured above, actual size with standard 
C.T.C.lugs, von can readily see how their size 

and construction make them perfect for use 
where space is limited. 
C.T.C. Midget Terminal Lugs are available 

in two tvpes — Midget Turret Terminal Lugs 
to 146" and hi" board thicknesses and 
Midget Double End Lugs to fit .142" and 14" 
board thicknesses. 

For complete information on C.T.C. Midget Terminal Lugs write 
for C.T.C. Catalog No. 100 or drawings No. 1463 and 1457. 

CAMBRIDGE THERMIONIC CORPORATION 

4-11 Concord Avenue • Cambridge 38, Moss. 

Stupakoff Ceramic and Mfg. Co., 
Latrobe, Pa. Many components us-
ing kovar metal-glass seals are 
also illustrated. 

Marking Equipment 

A new bulletin just issued by Acme 
Marking Equipment Co., 2222 W. 
Fort St., Detroit 16, Mich., describes 
units and equipment for marking 
all types of material from hard 
steel to soft rubber. Such items as 
steel stamps, machine stamps, hobs 
and molds, embossing dies, num-
bering heads, branding irons, etch-
ing equipment, rubber stamps are 
shown. 

Self-lubricating Bushings 

An 8-page pamphlet giving the 
properties and engineering data 
necessary for the effective use of 
Graphalloy bushings has just been 
issued by Graphite Metallizing 
Corp., 1050 Nepperhan Ave., Yonkers 
3, N. Y. This type of bushing will 
operate for long periods of service, 
without attention, at either low or 
high temperatures. They also pro-
vide long life lubrication when sub-
merged in water, gasoline and 
many chemicals. 

Hermetic Terni ¡nuls 

An 8-page pamphlet giving com-
plete engineering data about Fusite 
hermetic terminals and Hermeti-
Cans has been prepared by Cincin-
nati Electric Products Co., Cincin-
nati 12, Ohio. Details of design 
construction are shown for eight 
different series of terminals. Spec-
ifications of HermetiCans for en-
closing electric and electronic com-
ponents and the Fusite automatic 
HermetiCan sealer are also covered. 

Germicidal Equipment 

Anew booklet—Disinfectaire Elec-
tronic Air Disinfection—issued by 
Art Metal Co., Cleveland 3, Ohio, 
gives concise data on the advan-
tages of germicidal equipment and 
the correct installation of ultra-
violet apparatus. Industrial, in-
stitutional and residential uses are 
covered. Specifications and radia-
tion distribution curves are shown 
for each of the model types. 

Temperature-Pressure 
Controls 

A 40-page booklet, in color, gives 
the complete story of Thermo-
switch and Pres-Sure-Switch con-
trols. Issued by Fenwal Inc., Ash-
land, Mass., specifications and 
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GLASS 
INSTRUMENT 
BEARINGS 
GLASS "V" BEARINGS 
made and set to your 

specification 

We specialize in the manufacture 
and mounting of all types of sap-
phire jewel bearings. 

We welcome your inquiries 

• 

RICII 1RD II. BIRD & 
Incorporated 

Manufacturers of Jewel Bearings 
for thirty years 

• 

1 SPRUCE STREET 
WALTHAM, MASS. 

COLONIAL 
KOLONITE COMPANY 

WE TAKE THE 

WORRIES 
OUT OF YOUR 
HANDS! 

OUR 

SPECIALTY 

FABRICATING 
GLASS- BONDED 

MICA 

IN ALL FORMS, 
to 

Specifications 

2212 W. ARMITAGE AVE., CHICAGO, ILL. 

suggested applications are shown 
for the various unit types. Special 
models for flame control, fire de-
tection and railway journal box 
heat indicators are included. Fen-
wal also makes accessories and 
modifications of standard equip-
ment for installations operating 
under special conditions. 

Phenolic Resinoid Coatings 

Complete laboratory and actual 
usage reports along with practical 
applications of Heresite plastic 
coatings, synthetic resins and mold-
ing compounds are contained in a 
new booklet issued by Heresite and 
Chemical Co., Manitowoc, Wisc. 
Designed as corrosive resistant 
coatings for industrial equipment 
requiring protection against chem-
ical liquids and fumes, these Here-
site materials now have many uses 
in the home appliance, packaging, 
food and textile industries. 

Special Transformers 

A 4-page folder by Red Arrow 
Electric Corp., 100 Coit St., Irving-
ton 11, N. J., illustrates seven trans-
former types built for special ap-
plications in the radar and other 
electronic fields. The company is 
equipped to develop and build 
transformers and reactors up to 1 

kva. 

Precision Resistors 

A 16-page loose leaf booklet just 
issued by Precision Resistor Co., 334 
Badger Ave., Newark 8, N. J., gives 

the electrical specifications and 
physical dimensions of 26 resistor 
types. Wattage rating vary from 
1/2  to 50w. Resistance values up to 
1 megohm can be had in both in-
ductive and non-inductive wind-
ings. 

Liquefied Gases 

Superior Air Products Co., 132 
Malvern St., Newark 5, N. J., have 
two new booklets. One shows their 
line of liquid air containers. The 
second explains in non-technical 
language the features and equip-
ment necessary for the preparation 
of liquid air, liquid nitrogen or 
liquid oxygen in the user's plant. 

Air Capacitors 

Specifications for a complete line 
of air dielectric capacitors, both 
variable and fixed, are contained in 
a new bulletin issued by Allen D. 
Cardwell Mfg. Corp., recently ab-
sorbed by Grenby Mfg. Co., Plain-

EASTERN HEAT 
DISSIPATING UNIT 
The Eastern Heat Dissipating Unit is 
used in connection with television, 
radar, short wave radio communica-
tions, high pressure mercury lamps. 
X-Ray tubes, induction heating units, 
and many other applications. It was 
developed for military requirements in 
conjunction with radar and electronic 
tube cooling problems. Units were de-
signed in various sizes and capacities, 
some with the close heat control range 
of 2 dagrees C. Used successfully for 
ground, water and airborne service, 
they combine rugged construction, com-
pactness and light weight. 

The model illustrated will dissipate up 
to 1200 watts with a constant controlled 
temperature, irrespective of surrounding 
temperatures, within 2 degrees C. It is 
complete with Thermostat control, 
Thermostatic valves and flow switch. 
Eastern has built airborne units of 
much smaller sizes and industrial units 
of much larger sizes and capacities. 
The specifications for the unit shown 
are: SIZE: 16" x 71/2 " x 71/2 "; METALS: 
Steel, Bronze, or Aluminum. Other 
models can be designed to dissipate up 
to 5000 watts. 

Closed 
View 

1 Open 
, View 

A. Thermo flow- regulator F. Motor 

B. Reservoir G. Fan 

C. Flow Switch H. Radiator 

D. Thermostat J. Filter 

E. Auxiliary Heater K. Pump 

Eastern's experience in solvinl heat con-
trol problems, especially where com-
pactness and light weight are neces-
sary, makes them the logical people 
with whom to discuss heat control ap-
plications. If you are designing or plan-
ning to build equipment that calls for 
heat dissipation or the close control of 
operating temperatures. Eastern will de-
sign and build the entire unit for you 
to meet your specific requirements. 

An inquiry about your heat dissipating 
needs will not obligate you in the 
slightest. 

A large part of Eastern's business is the 
designing and building of special 
pumps, in quantities ranging from 25 
to several thousand for the aviation, 
electronic, chemical, machine and other 
special fields. Eastern builds over 600 
models, both centrifugal and positive 
pressure, ranging in size from 1/100 
H.P. to 3/4  H.P. as standard units. 

Ea•eteue ecefi.ceeuke é4-
94 FOX STREET, NEW HAVEN 6, CONN. 
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RADIOIARTS 
ELECTRONIC, 
EQUIPMENT 

FREE! CONCORD 
Victory Clearance Flyer 

Ready now! 32 Bargain-packed pages listing 

thousands of standard-make, top-quality 
radio parts and electronic supplies--now 
available without priority at low VICTORY 

CLEARANCE prices. The values listed below 
are typical of the important savings offered 

in Meters, Condensers, Transformers, Re-

sistors, Controls, Relays, Switches, Test 

Equipment, Generators, Microphones, Tools, 
and hundreds of Repair, Replacement, and 
Accessory Parts. 

D.C.Milliammeters 

21/s" Range mtg. 
type. Metal case 
dull black finish. 
G. E. 0-200 M. A. 
CI0650. Spe-rl or 
cially priced.rt•od 

OutputIrransformer 

Hermetically sealed. Six 
studs, 1,2 and 3 are pri. 
4. 5 and 6 the sec. Pit 
ind. at 5v WOO cY:.2 011. 
Ratio sec, to pri.3.02:1. 
Size: 3 V4 x 24;t4"ei nc 
5B5045 Your coatel.00 

Immediate Shipment from 

CHICAGO or ATLANTA 
Huge stocks in two convenient warehouses—one 
in CHICAGO and one in ATLANTA—are ready to 
supply you quickly with needed parts of depend-
able nationally-known quality—and at VICTORY 
CLEARANCE prices that mean real savings. Mail 
the coupon below NOW for your FREE copy of 
CONCORD'S VICTORY CLEARANCE Flyer. 

CONCORD 
RADIO CORPORRTION 

24dio Lútpotatinn 
CHICAGO 7, ILL. 
901 W Jackson Blvd 

ATLANTA 3, GA. 
265 Peachtree Street 

cs, - 
CONCORD RADIO CORPORATION Or 
901 W. Jackson Blvd. Ir a 0 
Dept. J-26, Chicago 7, Ill. 048a .e; 

Please RUSH FREE copy of 
CONCORD'S new 32-page VIC-
TORY CLEARANCE Flyer. 

Name   

Address   

City  State  

ville, Conn. Couplings, dials and 
miscellaneous accessories for use 
with Cardwell capacitors are also 
covered. 

Recording Equipment 

Presto Recording Corp., 242 W. 
55th St., New York City, has pre-
pared a twenty-two page booklet on 
sound recorders, transcription turn-
tables, automatic equalizers, ampli-
fiers and associated equipment. 
Considerable informative matter on 
the general art of sound recording 
is included. 

Speakers 

Racon horns, horn units and cone 
speakers are described in a new 
booklet issued by Racon Electric Co., 
Inc., 52 E. 19th St., New York 3, 
N. Y. Models for many special 
speaker applications are shown. 

Crystals 

A new bulletin — Piezoelectric 
Crystals — issued by Aireon Mfg. 

Corp., Kansas City, Kans., shows the 
company's many types of crystals 
and mountings, together with fre-
quency coverage and suggested uses. 
Principal types described: Octal, 
with cylindrical metal shield and 

standard eight pin base; three pin, 
two channel, aircraft type; stand-
ard two pin phenolic holders for 
various kinds of mobile and station-
ary installations (banana or pin 
plugs) ; variable air-gap mounting 
with screw top electrode. 

Frequency Meters 

James G. Biddle Co., 1211 Arch 
St., Philadelphia 7, Pa., in Bulletin 
1770 shows many models of Frahm 

vibrating reed meters for frequency 
indication. Mechanical construction 
and operating characteristics of this 
type of instrument are covered, as 
are several special applications of 
the vibrating reed principle for 
tachometers and harmonic analyzers. 

Diversity Receivers 

Schuttig & Co., Ninth & Kearny 
Sts., N.E., Washington 17, D. C., has 
a 35-page booklet describing diver-
sity receiving equipment developed 
for circumventing signal fading in 
commercial communication systems. 
The information is presented in 
non-technical language. 

Vacuum Pumps 

Supplementing the detailed de-
scriptions of high vacuum and 

TRANSFORMERS 
One (or a few) 

SPECIAL TYPES 

We specialize in designing and 

building small lots of 

SPECIAL TRANSFORMERS 

CHOKES 

SATURABLE REACTORS 

— Open Core & Coil —  

— Totally Enclosed — 

— Hermetically Sealed — 

Up to about 10 KVA 

Write for Quotations 

ELECTRICAL 
EQUIPMENT 

INC. 
1622 Mass Ave. 
Cambridge 38, 

Mass. 

MACHINED 
PARTS 

LUCITE • VINYLITE • PLEXIGLASS 
POLYSTYRENE • CELLULOSE-ACETATE 

Plasticraft facilities are complete for ac-

curate machining, careful finishing, clear 

marking or numbering of plastic sheet, 

rod and tubes in any size, shape, or 

quantity. Please send your prints or sam-

ples for prices and other information. 

PLASTICRAFT 
PRODUCTS COMPANY 

BAKELITE & PLASTICS 

PARTS G. SPECIALTIES 

MANUFACTURED • FABRICATED 
PRINTED • HOT STAMPED • ENGRAVED 

20 Hudson St., New York 13, N. Y. 
WOrtb 2-1837 
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liquid pumps, a new bulletin issued 
by Kinney Mfg. Co., Boston 30, 
Mass., gives suggestions for the se-
lection of proper pump types and 
necessary accessories. 

Service Tools 

The entire line of Xcelite screw 
and nut drivers is shown in a new 
color pamphlet issued by Park Met-
alware Co., Orchard Park, N. Y. 

Buyers' Guide 
Walker-Jimieson's 1946 Radio and 

Electronic Reference Book & Buy-
er's Guide will soon be ready for 
delivery. Published as an aid to 
users of industrial electronics, the 
volume has been designed to assist 
in the proper selection of radio 
and electronic parts and replace-
ments. The handy 6 x 9 in. ref-
erence book contains listings of 
over 10,000 parts, including com-
plete sections devoted to public ad-
dress and inter-communication sys-
tems, tubes, batteries, test equip-
ment, and electrical maintenance 
supplies. 
Featured in its compact 100 pages 

are clearly illustrated products de-
veloped through wartime research 
in the field and in the laboratory. 
Aviation, communications, elec-
trical, and industrial engineers 
should find this book valuable in 
solving electronic equipment prob-
lems. The technical data contained 
will assist engineers in the im-
provement of inspection, produc-
tion, maintenance, and research 
facilities. Publisher is Walker-
Jimieson, 311 S. Western Avenue, 
Chicago 12, Ill. 

Organize Electronic 
De. relopment Labs 
Michael T. Harges and Joseph 

Lorch, formerly chief engineer and 
research engineer respectively of 
Harvey-Wells Communications, Inc., 
have organized Empire Laborato-
ries, specializing on electronic con-
sultation and the development of 
aircraft and communication equip-
ment, marine telephones, television 
receivers, industrial electronics and 
other radio equipment. These labo-
ratories are located in the Chamber 
of Commerce Building, Flushing, 
N. Y. 

Elect runic C a lc 'flat or 
for Weather Forecasting 

Scientists of Princeton University 
and the Radio Corporation of 

America Laboratories are develop-
ing plans for an electronic super-
calculator that will solve problems 
running into 400 correlated stages. 
Officials of the Weather Bureau 

RICHARDSON-ALLEN VARIABLE 

PAR-METAL . .. a specialized manufacturing 
plant employing modern high-speed methods. 
Nevertheless, Par-Metal products have a defi-
nite quality of Craftsmanship—a -handmade" 
quality born of genuine skill and long 
experience. Write for Catalogue. 

PAR-METAL PRODUCTS CORPORATION 

ce REM 

Seiving the 
Electronics 

reicl 
Exclusively 

32- 62-49th STREET ... LONG ISLAND CITY, N. Y. too Yorich St, N. Y. C. 

SINGLE UNIT 

DOUBLE UNIT 

CUSTOM BUILT 

RICHARDSON-ALLEN'S advanced research and en-

gineering skill in the development of electronic 

industrial devices is reflected in the production of 
a new series of Variable Rectifiers. Designed espe-

cially for the field of electro-chemical applications, 

these Variable Plater Rectifiers embody unique con-
structional advantages to assure high standard per-

formance and long life. 

Whether your requirements in the D.C. power 

field call for Selenium Rectifiers or units which 

utilize the latest types of vacuum tubes, Richardson-
Allen engineers are prepared to take on your 

assignment for specific needs. Rectification Ques-
tionnaire and literature are yours for the asking. 

A few choice terri-
tories for distribu-
tion still available. 

• 

INDUSTRIAL 

DEVICES 

RECTIFIER DIVISION OF 

RICHARDSON-ALLEN CORP • 
15 WEST 20th STREET, NEW YORK 11, N. Y. 
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Absolute thoroughness in design and manufacture is one part of Electronic 

Engineering Company policy. The other part is detailed inspection at every 

manufacturing phase. This is your assurance of dependable performance— 

because every Electronic Engineering transformer gets 

this Inspection Plus. 

"SPECIALIZED 

ej 
ENGINEERS" 

3223-9 WEST ARMITAGE AVENUE 

111i11,1 r 1,111. 

stant-epeell electric phono-

graph motor Model C.X. 

Grand opera, SW tug or sweet  sic 

is recorded or played back with 
equal fidelity on General Industries 
phonograph mechanisms. They're 
always ready for the iliovn beat 
with instant starting and fast pickup. 

That's because they're driven by 
those velvety, Smooth Pouter motors, 
and because every detail of manu-
facture is carefully W a t cited . 

General Industries turntable 
motors, recorder assemblies and 

READY ... ON THE DOWN BEAT! 

CHICAGO 47, ILLINOIS 

combination record - 

changer recorders will, as 
always, bring outstanil-
ing satisfaction to you and 
your customers. 

THE 

DEPT. M 

ENERAL 

NDUSTRIES 

COMPANY 

ELYRIA, O. 

and the Navy and Air Forces are 

interested because they feel that 

apparatus of this type might have 

a revolutionary effect in solving the 

mysteries of long-range weather 

forecasting. One of the present 

handicaps to accurate future 

weather forecasting is the lack of 

mechanical means of solving the 

many mathematical variables with-

in the time limit that such infor-

mation is necessary and useful. 

Proposed calculator 

The proposed electronic calcu-

lator, capable of performing a mul-

tiplication in eleven micro-seconds, 

would solve 100,000 equations in 

about one minute. The equipment 

would use over 2,000 tubes and re-

quire up to twenty operators to 

guide its results. An alarm bell 

would sound if an error developed 

in any calculation. Because the 

largest of the existing calculators 

will only handle equations involv-

ing twelve or fourteen integrations, 

it is expected that it will be at least 

two years before even a practical 

working model of these advanced 

plans can be made. 

:21 fJ li J 

frTe4ettd ('t 

"F M 
IN ONE PACKAGE" 

"FM in one package" will give a full 
engineering review of the most recent 

transmission and reception technics, in-

cluding those revealed from radar de-
velopment. Advertising appearing in 

this issue reaches the engineers and 

executives who will make FM decisions 

for receiver manufacturers, broadcasters, 
municipal and government communica-

tions, plus FM-conscious engineers in 
the expanding markets of telecommuni-
cations and transportation. Better make 
your reservation now, or write for de-

tails. Deadline is March 1—not much 
time. 

CALDWELL-CLEMENTS, INC. 

480 LEXINGTON AVE., NEW YORK 17 

PLaza 3-1340 
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No. 1 Rule: 
for a 

Better Job and Secure Career 
in Radio- Electronics 

Add CREI Technical Training to 

Your Present Experience— Then 

Get That Better Radio Job You 

Want— Enjoy Security! 

If you are wise, you will look ahead and 
prepare for the good-paying jobs in radio-
electronics and industrial electronics. Every 
man in radio today has the opportunity to 
see the amazing developments that are tak-
ing place, as well as the unlimited oppor-
tunities available to men with modern tech-
nical training. 
It is up to you to decide if you will be a 
"screwdriver" mechanic or a real techni-
cian in a responsible engineering position. 
CREI can help you prepare by providing 
you with a proved program of home study 
training that will increase your technical 
ability and equip you to advance to the 
better-paying radio jobs that offer security 
and opportunity. CREI home study courses 
provide you with up-to-date technical train-
ing, covering such important basic prin-
ciples of modern, practical radio-electronics 
engineering as: U.H.F. circuits, cavity res-
onators, wave guides, Klystrons, Magne-
trons and other tubes? U.H.F. as well as 
all other basic principles of modern, prac-
tical radio-electronics engineering are cov-
ered in CREI home study courses. 

e WRITE FOR NEW, FREE 36- PAGE BOOKLET 

If you have had professional or 
amateur radio experience and want 
to make more money—let us help 
you qualify for a better radio job. 
TELL US ABOUT YOURSELF so 
we can plan intelligently a course 
best suited for your needs.— 
PLEASE STATE BRIEFLY YOUR 
BACKGROUND OF EXPERIENCE, 
EDUCATION AND PRESENT PO-
SITION. 

CAPITOL RADIO 
ENGINEERING INSTITUTE 

Rome Study Courses in Practical Radio-
Electronics Engineering for Profes-

sional Self-Improvement 

Dept. EI-2, 3224-16th St., N. W. 

WASHINGTON 10, D. C. 

Contractors to U. S. Navy—U. S. Coast Guard 
—Canadian Broadcasting Corp.—Producers of 
Well-trained Technical Radiomen for Inductry 

NEW' BOOKS 

Principles of Industrial 

Process Control 

By D. P. Eckman, John Wiley Is Sons, New 

York, 240 pages, 1945, $3.50. 

This book is an introduction to 
the science of automatic control. It 
is intended to treat the important 
laws of operation of industrial 
automatic control systems and to 
provide a practical background of 
theory. 
Chapter 1, The Art and Science 

of Control, outlines the general 
terms, applications and advantages 
of automatic control. Chapter 2, 
Measuring Means of Industrial 
Controllers, discusses principal pro-
cess variables, the pressure ther-
mometer, thermal-electrical ele-
ments, basic potentiometer systems, 
the flowmeter, _ mechanical type 
pressure gages, liquid level meters, 
and miscellaneous controllers. A 
part of the chapter covers trans-
mission of measurement and com-
pares the pneumatic and electric 
systems. 

Chapter 3, Characteristics of 
Measuring Means, deals primarily 
with the response lag in thermal 
and mechanical pressure measuring 
elements. The effects of time lags 
in response due to protecting wells 
on thermal elements is shown in 
curves and equations. Response 
under both step-function and cycli-
cal variable changes is shown. A 
lag coefficient table for pressure 
and resistance thermometers, ther-
mocouples, pressure gages, flow-
meters, and potentiometers is in-
cluded. 
Chapter 4, Modes of Automatic 

Control, differentiates between two-
position, single-speed floating, pro-
portional-speed floating, propor-
tional, proportional reset, and 
proportional-reset rate systems of 
controller operation. Included un-
der the description of each mode of 
operation are curves and equations 
giving the characteristic response 
of the variable to demand changes. 
Chapter 5, Final Control Ele-

ments, covers only liquid and gas 
flow valves. Flow equations, curves 
and port shapes are discussed. 

Chapter 6 covers process charac-
teristics, including process vari-
ables, transfer lags, storage capac-
ity, and dead time. Chapter 7, 
Theory of Automatic Control, ex-
tends the basic ideas presented in 
earlier chapters, showing the ef-

BATTERY ELIMINATORS 

ATR 
..A.. 

FOR CONVERTING A.C. TO D.C. 

New Models . . . designed tor test-
ing D C. electrical apparahis on reg-
ula , A.G. lines. Equipped with full-
wa.e drr disc type rectifier, assur-
ing noiseless, interference- free op-
erartion and extreme long life and 
reliabdity. 

• Eliminates Storage Batteries and 
Battery Chargers. 

• Operates the Equipment at Maxi-
mum Efficiency at All Times. 

• !Fully Automatic and Foci- Proof. 

• f. 
ATR 

LOW POWER INVERTERS 
FO 2 INVERTING D.C. TC A.C. 

Another New ATR Mode . . de-
signed for operating small A.C. mo-
tors, electric razors, and a host of 
other small A.G. devices from D.C. 
voltages sources. 

ATR 

4,4 
STANDARD AND 
HEAVY DUTY INVERTERS 

FC,R INVERTING D.C. TD A.C. 

Spec al, designed for operating A.C. 
radies, .elevision sets, amplifiers, ad-
dies; s,stems, and radio test equip-
ment f om D.C. voltages in vehicles, 
sFip-., trains, planes, ald in D.C. 
district:. 

WRITE FOR NEW CATALOG— 

JUST OFF THE PREiSl 

0..crlity Products Since 19 31 

ST. PAUL 1, MINN. U. S. A. 
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Dependable performance in any elec-

tronic equipment is the sum of little 

things. And when those "little things" 

are Hi-Q components you can rest 

assured that performance will be thor-

oughly dependable. Hi-Q components 

are available in any desired quanti-

ties to your specifications. Send for 

samples and complete data. 

CERAMIC CAPACITORS 

CI Type: axial leads 

CN Type: parallel leads 

Made of titanium dioxide ( for 

temperature compensating types). 

Tested for physical dimensions, 

temperature coefficients, power 

factor and dielectric strength. 

WIRE WOUND RESISTORS 

Fixed Type 
Immediately available in standard 

ratings or precision built to any 

tolerance or value. 

CHOKE COILS 

Sturdy construction. Insulated or 

uninsulated. Quantity production 

available at once. 

ELECTRICAL REACTANCE 

CORPORATION 

FRANKLINVILLE, N.Y. 

fects of various process characteris-
tics, as dead time, on controller 
response. 
Chapter 8 covers the quality of 

automatic control, discussing such 
factors as stability and adjustment 
of controllers. 
Chapters 9, 10, and 11 are Appli-

cation of Control Engineering, 
Automatic Control Systems, and 
maintenance of Exact Control, re-
spectively. 
The book is extended with a 

number of references at the end of 
each chapter and a glossary of 
automatic control terms is included 
at the end. 

Ariat ion 'Radio 

By Henry W. Roberts, published by William 
Morrow Cr Co., 1945, 637 pages, $ 5. 

A complete study of the subject 
usable both by the novice and the 
professional. The language is clear 
and concise, the text accurate but 
not technical. Anyone can read it 
and understand it well. The author 
gives a bright promise for the fu-
ture when he says: "Most of the 
aviation radio apparatus now in ex-
istence, on the ground and in the 
air, will need to be changed to the 
new very high frequencies as soon 
as possible. That need will exist 
even if not one single airplane be 
built in the next ten years to come." 

TELEVISIO‘— 
Eyes of l'omorroie 

By Capt. William C. Eddy, U. S. Navy ( retired). 

Published by Prentice- Nall, Inc., 70 Fifth Ave-

nue, New York 11, N. Y., 1945. Cloth. 9 x 6 
inches. 330 pages, 136 illustrations. Price $3.75. 

Television's many-sided genius, 
Bill Eddy, here presents the whole 
story of television-studio produc-
tion, both technical and program— 
with side excursions into television 
history, tele receivers, color televi-
sion, television economics, and 
finally "tall tales from the studios." 

Capt. Eddy is best identified, of 
course, as television director for 
Balaban & Katz, Chicago, whose 
station WBKB he built, "out of 
second-hand police transmitters, 
clothes-pins and rubber cement," 
although WBKB already ranks 
among the top stations of the 
country. Before going to Chicago 
in 1940, he was chief of video effects 
for NBC at New York and a lead-
ing television figure in the East. 
Following Pearl Harbor, Capt. 

Eddy created and then commanded 
the Navy's huge radio and radar 
school at Chicago. In the course 
of this work, he invented and de-
veloped the famous "Eddy Test" 
for electronic students, which has 

I. D. SIZES Ye 
Van CLEARANCE  

CHAMFEREFL 
EDGES r 
ALL HOLES 
CONCENTRIC  

SIZES 
O 

CREATI FVE 
GROMMETS 

eEARED COLLARS 

FINE THREAD 
ASSURES SNUG FIT 

THREADS CLEAFIL 
AND WBRICATED I 

e 
Four new larger sizes of 

CREATIVE 100% PHENO-
LIC PLASTIC GROMMETS 
(up to 3/"j. d.) are now avail-
able for radio, electronic and 
electric instruments ... Send for 
a sample of each of the eight 
standard stock sizes, mounted 
on a convenient card. 

CREATIVE'S CUSTOM SERVICE 

You don't have to build molds to get }last,' 
Parts with Inserts such as knobs, terminals. 
etc. Get the facts about this unusual custom 
service... CALL ON CREATIVE. 
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The Home Power Servarl 

also handles many othfr 

jobs efficiently, dependably 

l'or quiet opera• 

lion, dependable 

performance. I ong 

i fe. in axim tint 

,WOr per ounce of ‘yei,t,rht 

and per inch of space, use 

S \I Fractional II. P. Mo-

tirs. Models from 1/10th 

I o I/200th II.P. Speeds of 

3,000 to 20,000 R.P.M. 

Voltage from 6 to 220 

AC-DC Large volume 

production to your exact 

specifications. 

DEPT. 5 T 

T3Oe ELSTON AVE. • CHICAGO 22 

Manufacturers of spacicd small univer-
sal, fractional H. P. motors, dyna• 
motors, shaded pole motors, hearer 
motors, generators. 

Design, Engineering, Production f, 

been used nation-wide to examine 
hundreds of thousands of appli-
cants. 
A graduate of Annapolis, Eddy 

was one of the youngest officers 
ever to command a submarine. 
During this period Eddy turned 
over to the Navy many inventions 
in submarine and underwater 
sonics. Submarine rigors, however, 
eventually led to the loss of his 
hearing, causing his retirement. 
Today stone-deaf, he nevertheless 
gets along easily in everyday life 
by a combination of lip-reading 
and the use of a concealed mike 
in his pipe, with bone-conductor 
attachment, so that few people 
ever suspect his hearing difficulties. 

Six-foot-six Bill Eddy is also a 
practicing cartoonist with an orig-
inal style of his own, and several 
cartoon characters to his credit. A 
number of special cartoons drawn 
by him, are used to illustrate his 
present volume on television. 

Capt. Eddy's "Television" is the 
second book he has turned out in 
the wartime rush of instructing 
thousands of radar students for the 
Navy. The other was an erudite 
volume on higher mathematics 
made simple in the characteristic 
Eddy way under the title "War-
time Refresher in Fundamental 
Mathematics." 

Fundamental Theory of 
Servomechanisms 

By LeRoy A. MacColl, Ph.D., member of the 
Technical Staff, Bell Telephone Labs., Inc., 
published by D. Van Nostrand Co., Inc., New 
York, $2.25. 

This is a thorough technical and 
mathematical study of the subject, 
suited to the use of persons fa-
miliar with the theory of the func-
tions of a complex variable. It is 
scholarly and will well repay the 
expert or would-be expert for its 
study. 

Principles of Radio 
for Operators 

By Ralph Atherton, published by Macmillan, 
1945. 344 pages, illustrations. Price $3.75. 

This book resulted from the ma-
terial prepared for a 16 weeks 
training course for radio operators, 
service technicians and mainte-
nance personnel in a Navy training 
program and is based on the au-
thor's extensive experience i n 
training men for communications 
work in the Armed Forces. The 
book is a highly practical, expertly 
organized, thoroughly illustrated 
training manual and handbook for 
radio operators, maintenance men, 
and those constructing equipment 

" T A B " 
Amateurs-Experimenters 

Broadcast Stations 
Laboratories Manufacturers 
TRADE AND SAYE WITH "TAB" 

All items are new unless specified otherwise*, include 
products from GE, Weston, Amertran, Westinghouse, 
Sprague, IRC, Shallcross, MEPCO, Continental, GR 
G R 200 B Variac less dial & knob 0- 130v-
170W-60 cy  6.95 

Amertran WE Transtat 0-130V-1.3 KVA-60 
cy.-type TH open frame 18.00 

G R 200 Cu Variac 0-130V-860 watts-60 cy 11.95 
Toggle switches AH&H s.p.s.t.-3 am-250 V  .15 
GE switchette CR1070C103F3 d.p.n.o. & n.c  .21 
AH&H Micro switchette 218647 sp. push to 
close   .25 

Mu switch 5 A-125V-s.p.d.t. plunger type. . .50 
Micro switch 15 A-125V s.p.d.t. leaf type  .54 
Ward Leonard relay s.p.s.t. 110 v-60 cy-

15 A   1.90 
Sens. Relay 2000 ohm. 2 ma. dc. dustproof.$1.96 
Radio freq. Thermo, 0.5 amps 21/2" B' case 

(L.P. $14.50)   3.95 
AC Voltmeter, 0-150 v. 60 cy. 21/2" B' case 

W. ( L.P. $9.75)   2.95 
AC Inst. Donut Trans. Type W 604-200/5 

amps 60 cy. ( L.P. $12.00)   3.00 
AC Inst. 0-5 amp 60 cy. used with donut 

trans. 3" B' case   3.95 
DC Voltmeter, 0-4000 n. (4 kva.) incl. moll 

1000_-_-_- per v.  10.00 
Thompson precision hi-filiar WWNI 1/10-1% 

acey resistors for lab bridges. Sizes 1, 
10, 100, 1000 ohms ® .45. Kit of 10 
each range (40 units)  16.00 

Precision I/2 of 1% W.W. 4 kv. 4,000,000 
ohm molt, only ( L.P. $50)   6.15 

Precision wire w. 1% 30,000 ohms @  .25 
Precision wire w. 1% resistors 0.2 meg ®  .55 
Precision Lab Rheostat 4334 100,000 ohms 

25 watt ( L.P. $13.50)   2.95 
Sylvania UHF Sil. C. Crystal Dut. Janin 21  .35 
Feed-thru Ant. Bushings Type no-2 nat ( L.P. 

$1.35) per pr.   .30 
Crystal and Holder Lo- Drift cut any freq. bet. 

2000 and 9000 kc 
Active Oscillators precision manufacture $2.95 

ea. four units  10.00 
CRI holders for crystals, 2 for  .25 
Millen crystal socket, Steatite HF ins'It'd  .10 
Signal Corps Key J-38 ( L.P. $4.00) Ya con-

tacts   1.15 
*Radar Keyer Unit 115 v 60 cy. two power sup-

plies with Eimac 304TL and other tubes 
weighs 250 lb., contains over $3,000 radio 
parts, filter cond., chokes, transformers, re-
lays, meters, tubes, blowers-well filtered 
low and by. d.c. supply  97.50 

Johnson 213 Socket for Eimac 30411   .90 
*Hi-freq. 300 watt x-mttg tube 3047L ( L.P. 

$50)  13.95 
*Filament Transformer 304TL   6.50 
*Plate Transformer 3200 v. 1/2  amp. 115 y 60 

cy. $21.00 @ per pr 39.90 
Following oil condensers v'ttg type with stand-

off insulators, not inferior, motor starting 
condensers include products of Aerovox, CD, 
Tolle, Sprague, Solar, G.E. Westinghouse, 
Sangamo, W. E. ( L. P. have increased 16%) 

2 mfd. 600 v. d.c. wkg. ( L. P. 3.06)   .90 
4 mfd. 600 v. d.c. wkg. ( L. P. 3.96)   1.15 
6 mfd. 600 v. d.c. wkg. ( L. P. 8.10)   2.43 
8 mfd. 600 v. d.c. wkg. (L. P. 9.60)   2.88 
10 mfd. 600 v. d.c. wkg. ( L. P. 10.80) 3.24 
1 mfd. 1000 v. d.c. wkg. ( L. P. 4.50) .75 
2 mfd. 1000 v. d.c. wkg. ( L. P. 6.00)   1.80 
0.5 ed. 1400 v. d.c. wig]. ( L. P. 4.00)   .30 
4 mfd. 1500 v. d.c. wkg. ( L. P. 10.00) 3.00 
6 mfd. 1500 v. d.c. wkg ( L. P. 12.25)   3.67 
2 mfd. 2000 v. d.c. wkg. ( L. P. 7.80)   2.24 
1 mfd dual 2000 y. & 0.1 mfd. 5000 v. d.c. 

wkg. ( L. P. 12.50)   2.35 
1 mfd. 2500 v. d.c. wkg (L. P. 9.60)   2.88 
2 mfd. 2500 v. d.c. wkg. ( L. P. 15.50)   4.60 
8 mfd. 2500 v. d.c. wkg. ( L. P. 43.10)   5.00 
2 rrfd. 4000 v. d.c. wkg. ( L. P. 33.50)  10.05 
Trumble elec. circuit breaker No. AT21025-
2 pole 25A. AC 60 cy.   .97 

WE 7264 Klystron 10 CM oscillator  1.95 
Raytheon 723A Klystron 3 CM oscillator  1.95 
RCA 6AC7-1852 Hi F. metal pentode ($1.75 
L.P.)   .65 

VT 1274 Eimac 100 watts 150 mc triode 
5 n fil. 3000 v. max. p, complete with 
silver plated plagio connectors. New orig. 
govt cost $30.00   4.95 

100 type BT V2 and 1 watt asst'd resistors 
50- to 2 meg   2.50 

Octal socket Amphend 78-58T-HF Ins  .06 
*Used: condition like new, tested. Orders $1 min. 
WHitehall 3-3557 Send 25% with COD Orders 

Send for catalogue 146 
Manufacturers-"TAB" will buy or sell your surplus 
inventory. Don't wait. Rush orders, as quantities are 
limited. Manufacturers, write and tell us your needs. 

Send Orders 

"TAB", DEPT 200 C-2 
Six Church St., New York 6, N. Y. 
- Our New Central Location - 
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ARVE 
AS IN STOC 
UALITY SHALLCROSS 

EASURING INSTRUMENTS 

Trust HARVEY to supply you with 

hard-to-get Shallcross Measuring In-

struments when you need them. The 

models described below are on our 

shelves now. Delivery information 

concerning Shollcross products not 

listed herein can be obtained by 

writing directly to us. Remember, 

HARVEY carries the lines of many 

other leading American radio and 

electronic manufacturers, too. Tell us 

what you need. We promise efficient, 

courteous service •prompt deliveries. 

SHALLCROSS MODEL 637 

KELVIN-WHEAISIONE BRIDGE 

An extremely accurate and versatile bridge 
ter the measurement of resistance over a wiide 
range. Ranee is (rom 0.001 ohnithtos 1..1. 

:ere"( it3urtieeri n una;r e"prre rri I Ittete r divni• 
sion is supplied"wmiln the instrument. Ihe 
rheostat arm consists of three decades veil. 
able in steps of 10 ohms when used ae when 
Wierelate""ae J'Ci°,,e.bXtte ereere; 'C.: 
PonentsresIstors is 0.1./o, except 1 ohm re. 
sistors. on which the accuracy is 0.25.1o• 
Portable: weight approximately 7 lbs..$80.00 

SHALLCROSS MODEL 638-2 

KELVIN-WHEATSIONE BRIDGE 

Combining both Kelvin and Wheatstone net-
works in a single, portable unit. the Model 
638-2 provides a .range of resistance fret* 
0.0001 alun to 11.11 mepohm. Separate keys 
ere provided ter the battery and galvanometer 
circuit. ACCUraCY of component resistors is 

except the 1 ohm resistors. on which 
accuracy is 0.25o,.. For laboratory, school 
use, maintenance work, geld investigations. 
and many forms of production line testing. 
this compact Instrument is supplied with 
built-in galvanometer, sensitiv ity 0.25 micro. 
amperes per mm. Weight approximatelY 
9 lbs. . . .... S120.00 

SHALLCROSS MODEL 630 

WHEATSTONE BRIDGE 

A basic electrical megistirin: instrument for 

ire
a."r dfettinedeee.:(,;cti,.ectr„taree: 

meets (rom 0.1 to 11.100.000 ohms. AccuracY 
between 10 ohms and 1.000,000 ohms Is 
normally better than 1 percent. .Supplied with 
butlt-in galvanometer having a sensitivitY 
et i mieroampere per millimeter division. 
Weight approximately 6 lbs. ........ $60.00 

SHALLCROSS DECADE 

RESISTANCE BOXES 
uvrde efnsiii;eityi as lantdiorartaotriyo stan.d,ardsv,ot Coi 

dividers.. etc. Thee accuracy andlusiment of 
resistors as follows: 0.1 obillS---1.Vot 1, ohm--

0.25.,,ó; all others--0.1%. 
No. 544—One dial; 1.0 ohm steps: 10 6hms 
total resistance • • .. ... . . $u.so 
Model 550--One dial; 1,000.000 ohm steps: 
10.000.000 ohms total resistance... .545.013 

Telephone: LOngacre 3-1800 

T TIT TTTT 
RADIO COMPANY e 
3 WEST 43rd ST., NEW YORK 18, N. Y. 

for transmitting, receiving and 
testing. 

It covers basic electrical prin-
ciples and the theory of the com-
moner radio components and 
circuits, tubes, power supplies, re-
ceivers, transmitters, and antennas, 
and descriptions of commercial 
equipment now in use. It is writ-
ten for those with no previous 
training, and contains all the ma-
terials needed either for classroom 
or self instruction. There are more 
than 500 illustrations in all. An 
Appendix includes a review of the 
necessary mathematics, character-
istics of vacuum tubes, diagrams 
and other practical information on 
trouble-shooting a modern receiver. 

Electric Circuits and 

Machines 

By Eugene C. Lister, Supervisor of Electrical 
Theory Instruction, Iowa State College, pub-
lished by McGraw-Hill Book Co., Inc., New 
York, 1945, 358 pages, $4.00. 

In an effort to make the subject 
easily understandable, this very 
elementary introduction to prac-

S'FIRATOVISION ANTENNA 

Shown upside down here, this 10- ft. shaft of 

aluminum will be hinged to the underside of 

one of the Stratovision planes from which 

Westinghouse will broadcast FM and television 

tical electricity avoids mathematics 
beyond expressions involving frac-
tions, nor are precise definitions of 
most concepts given. The book ap-
parently presupposes a knowledge 
of many of the basic concepts and 
their interrelation. 
The text deals with fundamental 

units, direct-current circuits, bat-
teries, de and ac motors and gen-
erators, electrical instruments and 
a 14-page chapter on electronic 
tubes, starting with thermionic 
emission and ending up with the 
cathode-ray oscillograph. 

Iliynnient Charts, 

Construction anti Use 

By Maurice Kraltchnik, published by D. Van 
Nostrand Company, New York City. 94 pages. 
Price $2.50. 

This book reviews the basic meth-
ods for laying out nomographie 
charts and follows up their con-
struction using the system of de-
terminants. The first chapter briefly 
summarizes the mathematics in-
volved in this work. Other chapters 
discuss the problem from the view-
point of the appearance of the 
final chart, rather than by the 
formula upon which it is to be 
based. The illustrative charts serv-
ing as examples of the processes ap-
ply to the fields of chemistry, en-
gineering, manufacturing and 
banking. 

U . eta h er and the E Layer 

For many years Dr. Charles G. 
Abbot, of the Smithsonian Institu-
tion, has studied the apparent con-
nection between fluctuations in the 
solar constant and the weather. 
Changes in the solar constant are 
small and difficult to measure, 
whereas variations in the thickness 
of the radio-reflecting "E" layer of 
the earth's atmosphere are easy to 
measure with modern radio tech-
niques. 
According to Science Service, Dr. 

Abbot believes that approximate 
predictions of peaks and troughs 
of local temperatures can be made 
a week in advance, provided daily 
reports of the E layer are obtained 
from a sufficient number of sta-
tions, and if means can be found 
to anticipate by a few days the 
date of the next approaching 
change in the solar constant. 
"There is," said Dr. Abbot, "a fair 
hope that such important dates as 
heavy frosts may become predict-
able a week in advance from solar 
observations by this method." 
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PROTECTOSEAL 

pROffie TgAIGAINST FIRE 
OR EXPLOSION 

A 1,5 1 AGAINST LOSS BY 
sig EVAPORATION 

ir 
AR 

506611 HANDLING, STORING, 
AND DISPENSING 

el,AMMAIIIE 
LIQUIDS 

PROTECTOSEAL PLUNGER CANS 

Designed and engineered to cut cleaning costs on manu-
facturing operations, assembly work, arid repair jobs. 
Plunger speeds production .. . conserves solvent; flame 
baffle prevents ignition . . . eliminates hazards. Sizes 
from 1 pint to 1 gallon. Factory Mutuals approval. 

THE PROTECTOSEAL COMPANY 
1960 S. WESTERN AVE., CHICAGO 8, ILL. 

PROT CTOSEAL 

WES TE\ 
UNI01\ 

111 

S'y. nu. tun npu nn• n.01•• nnen.n.....» e • A ME n 

AA84 

THE BENWOOD—LINZE CO= 

ST LOUIS MO= 

CAN YOU BUILD A RECTIFIER ONE AND ONE HALF INCHES 

TO WITHSTAND HEAVY OvERLOADS SELF HEALING 

HERETOFORE CONSIDERED IMPRACTICAL 

We did . . . We 

design and build 

rectifier stacks — 

in all shapes and sizes 

—and for a wide variety 

of applications, many hereto-

fore considered not practical. 

SELENIUM 

Highest efficiency.. Long life.. 
Lowest reverse current. . Free-
dom from moisture damage. 

COPPER SULPHIDE 

Smallest sizes for all power rat-
ings . . Capable of withstanding 
heavy overloads. . Self-healing 
. . Rugged.. Operate at high-
est ambient temperatures. 

We have had twenty-five 
years experience in the 
study of metallic rectifier 
applications . . . When-
ever you have a problem 
of converting AC to DC 
— consult B-L. 

B-L Metallic Rectifiers are 
designed for power ratings 
from milliwatts to kilowatts 
—in every shape and size. 

Typical Applications 

Battery Charging 
Theatre Equipment 
Electroplating 
Relays 
Telephones 
Magnetic Chucks 
Electrolysis 
Generator Control 
Magnetic Separators 
Magnetic Brakes 

and many other applica-
tions where DC is required 
from AC power supply. 

THE BENWOOD-LINZE COMPANY 

1815 LOCUST STREET ST. LOUIS 3, MO. 

Long Distante Telephone CEntrol 5830 

Designers and manufacturers of Selenium and Copper Sulphide 
Rectifiers, Battery Chargers, and DC Power Supplies for 

practically every requirement. 
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SELENIUM RECTIFIERS 

IF ,YOU USE DC 
IN THE 

FOLLOWING 

APPLICATIONS 

Radio broadcasting 

TelephortY 

TelegraP last 

Radar 
Sound recording 
Public address. sayt‘snteinssystonts 

inter communieg  

Hearing aids 

f eb.-photo 

Facsimile 

Television 
Sound movies 

Teletypewriters 

TelautogroPhl 

Teletype 

Wired radio systems  Communicating over Poswer tines 

Mobile communication 

Fire alarms 

Forest service 

Marine equiPmen' 

Welding 

eeP oowtooekr sped c re cdoeentvecetris:nonn: control 

STrenmperature control 

Nonlinear resistances 

Color measuring 

Counting 

Sorting 

Grading 
Property protection 

Safety devices 
Smoke precipitation ttng 

Geophysical prosPec 

• i.vamination 

GET THE FACTS ON SC- Selenium 

Control and Selenium Conversion 

SEND FOR BULLETINS 

Relay operot," 
Etect,plating 

Anodizing 

Elevator control 

Aircraft equipment 

Electric toys t 

Vibration eguipmen 

power gen•rot'c'n 

o....olor alarms 

SELENIUM CORPORATION 
of AMERICA 

1719 WEST PICO BOULEVARD 

LOS ANGELES 15, CALIFORNIA 

• 
EXPORT DIVISION: IRAZAR HANSEN 

301 ( 1... % MIT 1•141 .•SICISCP CM.11/01111.• 

el CY... TOOIONIO 13 ONT.,. CANs... 

LONDON LETTER 

Television Pattern 
Generator 

E. K. Cole, Ltd., Southend-on-
Sea, England, has developed a port-
able pattern generator to enable 
radio service engineers to check 
television receivers when there is 
no transmission. The rf range is 
40-50 mc and the maximum out-
put is 2 mv obtainable either via 
a short rod antenna or an 80-ohm 
cable. The antenna system, video 
and audio circuits may all be 
tested. The pattern appearing on 
the screen is composed of two ver-
tical black bars, crossed by a hori-
zontal grey bar, on a white back-
ground and enables the present 
controls, etc., of the video circuits 
to be adjusted correctly. Contained 
in a metal case, 12 1/2  x 91/2 x 8 ins., 
the instrument has a 7-tube circuit. 

Supersonic Detection 

The oscilloscope range-display 
familiar in radar technic has been 
applied to routine detection of 
cracks in metals. Henry Hughes & 
Son, Ltd., Illford, London, after 
three years development, has pro-
duced a compact equipment similar 
in appearance to a portable oscil-
loscope. The supersonic transmit-
ter and receiver are an identical 
pair of 2.5 mc quartz crystals, about 
2 cm diameter and 0.1 cm thick. 
For steel and most aluminum al-
loys the pair of crystals are in-

RADAR UMBRELLA 

Westinghouse's version of the lightweight, 
portable "Beach Umbrella" radar antenna 

P-406-CCT 

CONDENSER COMPANY 
1160 N. HOWE ST. • CHICAGO 10, ILL 

CAPACITORS - 
OIL, PAPER and 

ELECTROLYTIC 

JONES 400 SERIES 
PLUGS and SOCKETS 

A medium size 

Plug and Socket 

that fulfills prac-

tically every re-

quirement in the 

public address, 

radio and kin-

dred fields. Sock-

et contacts are of 

phosphor bronze, 

cadmium plated. 

Plug contacts 

are of hard 

brass, silver 

plated. Insula 

tion is of mold 

ed Bakelite. All 
Plugs and Sock-

ets are Polar-
ized. Made in 2. 4. 8, 8, 10 and 12 contacts. 
Caps are of steel with baked black crackle 

enamel. A quality item at popular prices. 

Send today for catalog No. 14 listing com-
plete line of Jones Electrical Connecting De-

vices—Plugs, Sockets and Terminal Strips. 

S-406-AB 

ii0WfIRD B. Jams COMPArlY 
2460 W. GE,ORG€ ST. CHICAGO 18 
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dined slightly by wedges to give 
an included angle of about 16° in 
the beam. The crystals and metal 
surfaces are tightly coupled by 
films of oil or amalgam. 
Pulse and mark intervals are ad-

justable to suit the thickness of 
the specimen. The time displace-
ment between transmitted and re-
flected vibrations is indicated on 
the oscilloscope trace, and the 
depth of a crack or hole estimated 
by the scale length of the distinc-
tive reflection from the far wall 
of the specimen. In very thick ob-
jects the pulse may be about 20 
psecs long and the marking time 
20,000 Asecs. In steel the wave-
length is 0.24 cm. Flaws can be 
detected at depths ranging from 0.5 
In. to 12 ft., and an echo can be 
obtained from a crack less than 
0.00001 in. thick, which is too small 
to be detected by X-ray examina-
tion. 

Dielectric Heating 

The general price of radio fre-
quency heating equipment in Great 
Britain is put at about $400 per kilo-
watt of rf output for large sets, 
and about double this figure for 
small sets. In a report entitled 
"Capacity Current Heating" by T. 
H. Messenger and D. V. Onslow the 
published information is reviewed 
under three sections; theory, appli-
cations and equipment costs. About 
240 literature references are given. 
The report is published by the 
British Electrical and Allied Indus-
tries Research Association, Lon-
don, W.C.2. 
Most of the available British 

equipments operate at frequencies 
of 10-20 mc, and above 10 mc; 
tubes are not at present available 
for ratings greater than 50 kw. 
Tube life is said to average 5000 
hours, and the overall cost of rf 
energy is likely to be 21/2  cents per 
kilowatt-hour under continuous op-
eration, with electricity at about a 
cent per kilowatt-hour. Examples 
of applications include the con-
tinuous vulcanizing of rubber cov-
ered wires and cables, and the 
manufacture of polyvinylchloride 
covered cables. The vulcanizing 
process for one eight-inch rubber-
bonded abrasive wheel was reduced 
from 20 hours to 20 minutes, and 
the molding of a phonograph rec-
ord from 20 minutes to 2 minutes. 

Bell System Readies 
Telerision Networks 

The Bell System is planning a 
nation-wide network of over 7,000 

WILEY BOOKS 
IN COMMUNICATIONS - ELECTRONICS 

These books will furnish the authoritative information necessary 
to keep abreast of present-day scientific progress in Communi-
cations—Electronics. Look over the important titles listed below. 
Then make your selection and order from the coupon today. 

ELECTRON OPTICS 
and the ELECTRON MICROSCOPE 
By V. K. ZWORYKIN, G. A. MORTON, E. G. RAMBERG, J. HILLIER, 
A. W. VANCE 
(1946) 747 Pages $10.00 
The new comprehensive guide to the electron microscope in all its phases. It is 
designed to aid the electron microscopist in understanding his instrument and in 
using it to greatest advantage, and to present the practical and theoretical knowl-
edge which must form the basis for further progress in electron microscope design. 

HIGH VACUUM TECHNIQUE— 
Second Edition 
By J. YARWOOD 
(1946) 140 Pages $2.75 
Presents the theoretical and technical data 
essential for an understanding of high 
vacuum work, including latest developments 
in apparatus, important individual processes, 
and facts regarding the properties and uses 
of materials encountered in all types of 
vacuum work. 

PRINCIPLES OF INDUSTRIAL 
PROCESS CONTROL 
By DONALD P. ECKMAN 
(1945) 237 Pages $3.50 
A thorough and comprehensive treatment of 
the principles governing automatic control, 
emphasizing the basic principles necessary 
for industrial instrumentation. Includes 
present-day information on measuring char-
acteristics of controllers, process load 
changes, multiple control systems. 

PRINCIPLES OF RADIO— 
Fifth Edition 
By KEITH HENNEY 
(1945) 634 Pages $3.50 
Offers a working knowledge of the basic 
principles of radio communications. Starts 
with the fundamental principles of electric-
ity, and gradually develops the subject of 
radio practice. Thoroughly revised to include 
recent developments and future methods. 

FIELDS AND WAVES 
IN MODERN RADIO 
By SIMON RAMO and JOHN R. WHINNERY 
(1944) 503 Pages $5.00 
An authoritative coverage of this field, re-
quiring only a basic knowledge of elemen-
tary calculus and physics. Gives a rigorous 
account of the technique of applying field 
and wave theory to the solution of modern 
radio problems. 

HYPER AND ULTRA-HIGH 
FREQUENCY ENGINEERING 
By ROBERT I. SARBACHER and 
WILLIAM A. EDSON 
(1943) 644 Pages $5.50 
A practical treatment of an important new 
branch of communications engineering, re-
quiring no special advanced knowledge. Of 
value to the beginner, as well as to those 
having some familiarity with the subject. 

JOHN WILEY & SONS, Inc., 440 

FUNDAMENTALS OF ELECTRIC WAVES 

By HUGH H. SKILLING 
(1942) 186 Pages $2.75 
Discusses the principles of wave action as 
applied to engineering practice, with par-
ticular emphasis on the basic ideas of Max-
well's equations and repeated use in simple 
examples; also on physical concepts and 
mathematical rigor. 

APPLIED ELECTRONICS 

By the ELECTRICAL ENGINEERING 
STAFF, Massachusetts Institute of Technol-
ogy 
(1943) 772 Pages $6.50 
Provides a thorough understanding of the 
characteristics, ratings, and applicability of 
electronic devices. Gives a working knowl-
edge of the physical phenomena involved in 
electronic conduction, plus its applications 
common to various branches of engineering. 

PRINCIPLES OF ELECTRONICS 
By ROYCE G. KLOEFFLER 
(1942) 175 Pages $2.50 
Tells clearly and simply the story of elec-
tron theory and the operation of the elec-
tron tube. Beginning with the discovery of 
the electron and the forces of attraction 
and repulsion of charged particles, the en-
tire action taking place in electronic devices 
is carefully explained. 

HIGH FREQUENCY 
THERMIONIC TUBES 

By A. F. HARVEY 
(1943) 244 Pages $3.00 
Gives the details of these important new 
tubes and describes the experimental work 
that has been done with them. Presents a 
thoroughly comprehensive account of the 
properties of thermionic tubes at very high 
frequencies and their relation to those of 
the associated electric circuits. 

TIME BASES—( Scanning Generators) 

By O. S. PUCKLE 
(1943) 204 Pages $2.75 
Covers the subject from both the design and 
the development points of view; assembles 
more time bases circuits than have hereto-
fore been available in one volume. 

Fourth Ave., New York 16, N. Y. 

On Approval Coupon 
JOHN WILEY & SONS. Inc. 
440 Fourth Ave., New York 16, N. Y. 
Please send me on ten days' approval the books I have checked in this advertisement 
(or I am attaching to this coupon a separate list of the books desired). At the end 
of that time, if I decide to keep the books, I will remit indicated price plus postage; 
otherwise I will return the books postpaid. 

Name  
Address  
City and State 
Employed by  

EI--2.46 
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Use 

PALNUTS 
to lock 

Adjusting Screws 
on Relays and 
Circuit Breakers 

I. 
/`* is .4 

Hold Accurate Settings 
under Severest Vibration 

An adjusting screw that won't ' stay put", is 
soon valueless. To maintain accurate set-
tings of adjusting screws, lock them with 
Palnuts instead of regular hex nuts or jam 
nuts. This provides a powerful double-lock-
ing action that is unmoved by severe, pro-
longed vibration. 

Single thread, tempered spring steel Pal-
nuts require only 3 bolt threads space. They 
spin on fast with fingers, lock tight with 
1/4 to 1/3 turn of a wrench. Cost no more, 
and frequently less, than regular nuts. May 
be re-used. Full line of sizes in National 
Coarse and National Fine Threads. 

WRITE for literature giving engineering 
data on Self-locking Palnuts. Outline re-
quirements for samples. 

THE PALNUT COMPANY 
83 Cordier St. 

Irvington 11, 

New Jersey 

PORTABLE SEARCHLIGHT CONTROL RADAR 

Lightweight radar equipment AN TPL-11 as it is rolled into operating positicn and below a 

view of the set with wheels removed and panels opened, shelter removed, ready for operation 

miles of coaxial cables, with tie-in 

radio relay systems, that will bring 
television programs to all parts of 
the country. Experimental trans-
mission of programs on the New 
York-Washington link of this pro-

posed network is planned for early 
1946 and construction work on the 
remainder of the network • will be 
pushed as rapidly as possible. Work 
is also under way on a seven re-
peater station, microwave radio re-
lay system between New York and 
Boston. These facts are graphically 

illustrated in a new booklet—Bell 
System Television Networks—just 
issued by American Telephone and 
Telegraph Co., New York City. Sev-
eral interesting television milestone 
dates are shown, too; —back in 1927, 
the Bell Telephone Laboratories 
were transmitting television by 
radio between Whippany, N. J., 
and New York City and in 1941, Bell 
engineers were sending television 
programs over a demonstration cir-
cuit of 800 miles of coaxial conduc-
tors with very satisfactory results. 
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5139 West 25th St., Cicero 50, III. 

Division of The National Lock 
Washer Co., Newark. N. J. 

ede elter 

• • • OF AMERICA'S AUTO DEALERS 

The same precision workmanship and the same 
fine quality mark Ward Antennas now as before the war 

But now there are added reasons of new design and newly-
engineered efficiency which will give Ward Antennas an even 
greater margin of preference with America's auto dealers. For 

extra profits that satisfied customers always bring, order 
Ward—world's finest antennas for car and home. 

• 
\woe 

Buy Victory Bonds 
THE WARD PRODUCTS 

CORPORATION 
1523 E. 45th St., Cleveland 3 

Silver Soldered 
Connections in 

LECTROHM 
RESISTORS 
is another Plus Value 

Here again—as in firing, winding, 
and rating—Lectrohm has devised 
a special process cf silver solder-
ing all connections (not by torch 
method of brazing) to assure per-
fect electrical bond always. This 
special method of silver soldering 
means added dependability and 
service life—because, the silver 
soldered connection is not sub-
jected to remelting, oxidization 
and other weakening conditions 
when vitreous enamel is fired. 
You know you receive the ulti-
mate in dependable service life, 
accurate rating and solid integral 
units when you use Lectrohm Re-
sistors. The Lectrohin Line is com-
plete with every style and capac-
ity you may need—write for com-
plete data. 

A NAME TO LOOK FOR 

on ELECTRICAL COILS 
and TRANSFORMERS 

LAYER-WOURD COIL 

..4111.11._111111r, 

LOW VOLTAGE 
TRANSFORMER 

RELAY COIL 

Famous for years as 

"COILS by DOYLE" 

"GRACOIL" is a new name that you 

can depend upon, because back of this 

name stand years of time-tested experi-

ence in electrical engineering. The same 

able craftsmen who established Doyle 

Coils as leaders in the field now carry on 

at the same location under the new cor-

porate name—The GRAMER Company. 

GENERATOR 
FIEA COIL 

Be sure that the coil you buy bears 

the trademark name—"GRACOIL", for 

only tnen can you know that you have the 

best in electro-magnetic windings. Every 

"GRACOIL" is wound to the specified/ 

number of uniform tutns from precision-

gauged wire. Every "GRACOIL" is fully 

insulated, thoroughly impregnated, and 

properly laminated when supplied as a 

complete transformer. The most rigid in-

spections and tests make sure that each 

"GRACOIL" is worthy of the name it bears. 

If your design calls for a special elec-

tro-mognetic application, let competent 

"GRACOIL" engineers make specific rec-

ommendations for you. Write today! 

THE GRAMER COMPANY 
C:.lee/raw/ ent'is anti 3 ransiartners 

2132 N. PULASKI RD., CHICAGO 39, ILL. U.S.A. 
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How Would You Like it 

IF APPLES 
WERE PRICED 
LIKE SCREWS? 
Inconvenient—to say the least! Why shou d you 

have to figure out a complicated string of dis-
counts to arrive at your Net price far fasteners? 

QUOTES NET PRICES! 
You can tell at a glance exactly what 

you pay when you order STRONG-

HOLD Screw Products. Send for copy 
of our "Net Price Catalog." It is an 

up-to-date fastener encyclopedia, ref-

erence guide, specification chart, and 

NET price list of precision-made 

STRONGHOLD products. Every 

purchasing agent and every engineer 

who specifies 
fasteners should 

have a copy. 

MANU ,ACTURERS 
SCREW PRODUCTS 

272W. Hubbard St., 
Chicago 10, III. 

It's Foster to Phone— 

WHitehall 4680 

Standardize on 
STRONGHOLD 

Paste This Coupon on Your Letterhead and Mail! 

MANUFACTURERS SCREW PRODUCFS 
272 W. Hubbard St., Chicago 10, 
Please send me a ropy of the new STRONG-
HOLD "Net Price Catalog." 
NAME   

POSITION  

COMPANY  
ADDRESS  

CITY, ZONE, STATE  

rl Cheek here if you would also like a 
free copy of our "Pocket Library of 
Engineering Data," a handy, finger-
tip reference to technical informa-
tion every user of fastener products 
should have. 

D Please send a few samples of your 
products. 

D Please quote prices as per attached 
request. 

lElectrOltie Research 

in the tSSD 

On July 6-9, 1944, a meeting on 
electronic problems was held in 
Moscow by the Physical Mathe-
matical Department of the Acad-
emy of Sciences of the USSR, 
jointly with the All-Union Scientific 

Council for Radio Physics and Ra-
dio Engineering. Titles of papers 
listed below and read at this meet-

ing are taken from the Journal of 
Physics, Vol. IX, No. 1, 1945. 

(1) P. Lukirsky (Physical Tech-
nical Institute, Academy of Sci-
ences of the USSR). Field-Emission 
of Electrons. The intensity of the 
field-emission current. The energy 
distribution of the field electrons. 
Field-emission from single crystals. 

(2) V. Vertzner (State Optical In-
stitute). Electron Microscope of 
the State Optical Institute. (3) A. 
Andrianov. The Emission of Oxide-
Coated Cathode under Impulse Ex-
citation. (4) A. Vlasov (State Op-
tical Institute) . A Short Magnetic 
Lens with a Minimum Spherical 
Aberration. Calculation of Fields 
of the Simplest Electrostatic Lenses. 
(6) V. Lukoshkov. Some Electro-
static Properties of Grid Electrodes. 
(7) P. Timofeev (All-Union Electro-
technical Institute). The Role of 
Surface Charges in Electron De-
vices. (8) V. Sorokina (All-Union 
Electrotechnical Institute) . Mech-
anism of the Operation of Keno-
trons with Cold Emission. (9) P. 
Aranovich (All-Union Electrotech-
nical Institute). Electronic De-
vices with Effective Emitters of 
Secondary Electrons. ( 10) D. Zer-
nov (Institute of Automatics and 
Telemechanics, Academy of Sci-
ences of the USSR) . On the influ-
ence of Strong Electric Fields on 
the Secondary Electronic Emission 
of Dielectric Films. (11) S. Luki-
anov (Physical Technical Institute, 
Academy of Sciences of the USSR). 
On the Secondary Electron Emis-
sion of Solid Bodies. ( 12) L. Ku-
betzky (Institute of Theoretical 
Geophysics, Academy of Sciences 
of the USSR). Some Results of 
the Application of Principle of 
Secondary - Electron Transforma-
tion. ( 13) E. Kormakova (All-
Union Electrotechnical Institute). 
Electron Multipliers. (14) A. Vlasov 
(Moscow State University). Gen-
eralization of the Conception of 
Electronic Plasma (Vibration Prop-
erties, Crystalline Structure and 
Their Spontaneous Appearance in 
a "Gas"). ( 15) A. Kaptzov (Mos-
cow State University) . Variation of 
the Mobility of Negative Ions in 

TYPE 4F 

Series 4 design characteristics are 
compactness (1 5/8" x 1 3/8" x 
1 5/32"), speed 2 - - 3 milliseconds, 
medium sensitivity ( 10 milliwatts 
minimum - - 30 to 50 milliwatts 
for aircraft performance) and pre-
cision. Moderately low cost. 

TYPE 5F 

Series 5 relays are 1 3/4" x 1 3/8" 
x 1 7/16", extremely sensitive 
(.0005 watts minimum - operation 
on input from thermocouple)— 
maximum resistance to shock and 
vibration — precise in operation. 

Both Series available with en-
closures and plug-in bases, and in 
hermetically sealed enclosure. 

Other Sigma relays in produc-
tion, and still others under de-
velopment, include both more 

specialized and complicated 

types, as well as simpler and 
more economical designs for 

both A. C. and D. C. operation. 

Our Sales and En-
gineering Depart-

ments are at 
your service. 

Sigma Instruments, INC. 
-e,124:t<IX;Ve RELAYS 

74 Ceylon St.. Boston 21. Mass. 
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Strong Fields and the Influence of 
This Variation on the Characteris-
tics of the Corona Discharge. ( 16) 
G. Spivak and O. Repkova (Mos-
cow State University) . Behavior of 
a Plasma in a Magnetic Field. ( 17) 
G. Gvosdover (Moscow State Uni-
versity). The Passage of High-
Frequency Currents through Elec-
tronic Devices. ( 18) N. Khlebni-
kov. Complex Photoelectric Cath-
odes. ( 19) P. Morozov and M. 
Butslov. Physical Properties of 
Silver - Caesium - Oxide Cathodes. 
(20) A. Pyatnitzky (All-Union Elec-
trotechnical Institute) . Energy Dis-
tribution of the Electrons and De-
pendence of Photocurrent for Cae-
sium-Oxide Cathodes on the Angle 
of the Incidence of Light. (21) N. 
Khlebnikov and A. Melamid. New 
Sb— Cs Photocells. 

High Speed Switch 
An electronic switch developed 

for transmitter-receiver antenna 
switching in radar completes its 
operational cycle in less than one 
millionth of a second; and it will 
repeat this switching job many 
times a second. The unit is a 
needle spark gap in a confined 
space containing gas at a definite 
pressure. When a pulse is sent 
from the radar transmitter into 
the antenna the high voltage 
causes the gap to break down, 
short-circuiting the receiver. When 
the transmitted pulse stops the 
low pressure gas space de-ionizes 
in about four millionths of a sec-
ond removing the short across the 
receiver input permitting pickup 
of echoed signals. The gap being 
hermetically sealed eliminates va-
riations in discharges that might 
be caused by altitude or humidity 
changes. These high speed elec-
tronic switches are made by West-
inghouse Electric Co., Pittsburgh 
30. Pa. 

MANU:ACTURERS OF RADIO, ELECTRICAL 

ANC ELECTRONIC COMPONENTS 

Wyk-AR, We), ¡a/e'en 

7300 HURON RIVER DRIVE • DEXTER, MICHIGAN 

STANDARD 
CRYSTALS 

Send for New Catalog 

STANDARD PIEZO COMPANY 
Established 1936 

Quartz Crystals and Frequency Control Equipment 
Office and Development Laboratory 

SCRANTON, PA. CARLISLE, PA., P. 0. Box 164 

 Represen fautes   

COOPER-DiBLASI 
2E9 WEST i4th STREET, NEW YORK II, N. Y. 

HAL F. CORRY 
2522 GILLON AVENUE, DALLAS 5, TEXAS 

THE FOSTER COMPANY 
409 LUMBER BLDG., MINNEAPOLIS, MINN. 

GERBER SALES COMPANY 
e4 PORTLAND STREET, BOSTON 14, MASS. 

A. SIDNEY HARDY 
650 BOULEVARD N. E., ATLANTA, GA. 

CARLISLE, PA. 

HARRY A. LASURE 
2216 WEST IRh STREET, LOS ANGELES 6, CALIF. 

L. D. LOWERY 
343 ARCH STREET, PHILADELPHIIA, PA. 

MANUFACTURERS SALES TERMINAL, Inc. 
122 COLUMBIA BLDG., SPOKANE, WASHINGTON 

HARRY B. SEGAR & COMPANY 
ELL COTT SQUARE BLDG., BUFFALO, N. Y. 

E. J. WALL 
1836 EUCLID AVENUE, CLEVELAND 15, OHIO 
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NEW 
CLOSING 
DATES Effective March 1946 Issues 

New printing schedules forced upon us by the continuing critical short-
age of skilled help, compel us to publish our magazine ON TIME, 

on the following schedule. Please do not ask for extensions— 
we cannot give them. May we have your continued cooperation, please? 

5th 

25th 

ELECTRONIC 
INDUSTRIES 

of preceding month for all ads requiring proofs, com-

position, foundry work, key changes, etc. 

of preceding month for complete plates only—no 

setting. 

of preceding month—Publication Date. 

ealdweil-emzeted, Tee. 
480 LEXINGTON AVE., NEW YORK 17, N. Y. — PLaza 3-1340 

CLEVELAND 14 CHICAGO 6 LOS ANGELES 14 SAN FRANCISCO 4 

vote „---,a7LATES 
35 yea44 

emieice to-
= ametica« 
9/teitti 

DIALS • PANELS • PLATES 1-f. 
made to your precise engineer-

ing specifications in etched 

metals and finishes. 

• 

11 t 

METAL ETCHING CO. 
21-03 44th AVE. 

LONG ISLAND CITY, NEW YORK 

CONTROL DEVICES 

Thyratron Amplifier Manu-
factured for The Austin Co. 
by Task Electronics. 

Task is prepared to design 
and manufacture all types 
of Electronic Devices to 
your specifications. 

TASK ELECTRONICS CO. 
245 WEST 54TH STREET 

New York 19, N. Y. 

COlumbus 5-5745 

Measures "Ceiling" 

at Wichita Airport 

Doing a spectacular job at the 
Municipal Airport at Wichita, Kan-

sas, is the electronic "ceilometer," 
one of the few instruments of its 
kind in the country. It provides an 
automatic reading, in feet, of the 
night-time flight ceilings at the 
field, in any kind of weather. 

A tiny but powerful (30,000 can-
dlepower) light source sends a 

small beam skyward—a shaft of 
modulated light focussed so that 
its "spread" is negligible until it 
reaches 10,000 ft. At its side, a 
photo-electric mechanism on an 
automatic swivel "follows" the 
modulated beam upward by its 
tone, detecting its illumation on 
cloud formations. Thus by a process 
of triangulation the PE cell in-
dicates the critical altitude. 

The junior-sized light, which has 
only about the dimensions of an 
ordinary automobile headlight 

lamp, except for its artificial cool-
ing system, enjoys considerable 

fame in the Wichita airport area 
because its thin blade of light can 
be seen for miles around. 

Humidity Recording 

The ideal of "bone dry" air to 
protect metallic and non-metallic 
materials from deterioration result-

ing from corrosion, mold, mildew, 
tarnish and other effects of humid-
ity or moisture in the air has been 

a long-sought goal of air-condition-
ing scientists and engineers. 

It has not yet been achieved— 
this perfect and perpetual "Sahara 
of air"—but recent progress in the 
field of "dehumidification"—the 
"dehydration" of air—is now play-

ing an important part in plans for 
the economic and efficient preser-

vation of America's sea power. 
At the close of the first World 

War no adequate scientific equip-
ment existed for protection of ships 
and their equipment and cargoes 
against the inevitable onslaught of 
humidity. 

Shelter alone was not enough to 
prevent the water vapor in the air 
from seeping into the holds of ships 

to corrode metal surfaces, tarnish 
moving parts and "bright work." 

Grease, liberally smeared over 
engines, exposed metal surfaces and 
ordnance equipment was generally 
employed as a major preventative 
of corrosion and rust. 
As a result of this liberal use of 

heavy grease, the job of preparing 

the inactive naval vessel for return 
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MODEL 2405 

Volt•Ohni•Milliammeter 

NEIN ENGINEERING • NEW DESIGN • NEW RANGES 
50 RANGES 

Voltage: 5 D.C. 0-10-50-250-500-1000 at 25000 ohms 
per volt. 
5 A.C. 0-10-50-250-500-1000 at 1000 ohms 
per volt. 

Current: 4 A.C. 0-.5-1-5-10 amp. 
6 D.C. 0-50 microamperes — 0-1-10-50-250 
milliamperes-0-10 amperes. 

4 Resistance 0-4000-40,000 ohms-4-40 megohms. 
6 Decibel - 10 to + 15, + 29, + 43, +49, +55 
Output Condenser iii series with A.C. volt 

ranges. 
Model 2100 is similar but has D.C. ',airs 

Ranges at 5000 ohms per ro(!. 

Write for complete description 

25,000 OHMS PER VOLT D.C. 

CATHODE RAY TUBES 
5BPI.,xxx 

TESTED • GUARANTEED 

$9.00 per tube 

Discount for quantity 

MARTIN COLEMAN 

13 FERDON STREET NEWARK, NEW JERSEY 

MICHAEL T. HARGES & JOSEPH LORCH 

ANNOUNCE 

EMPIRE LABORATORIES 
StecPuma? e00.44eitaae 

CHAMBER OF COMMERCE BUILDING, F_LSHING, N. Y. 

TELEPHONE FLUSHING 9-5404 

DEVELOPMENT OF 

COMMUNICATION EQUIPMENT — HOME RADIO — TELEVISION 

MARINE TELEPHONES — AIRCRAFT EQUIPMENT— INDUSTRIAL 

ELECTRON I CS — VI* SYSTEMS 

SPECIFICATIONS 

NEW "SQUARE LINE" metal case, at-
tractive tan " hammered" baked-on 
enamel, brown trim. 

• PLUG-IN RECTIFIER—replacement 
in case of overloading is as simple as 

changing radio tube. 

• READABILITY—the most readable 
of all Volt-Ohm-Milliameter scales 

—5.6 inches long at top arc. 

• RED•DOT LIFETIME GUARANTEE 
on 6" instrument protects against 

defects in workmanship and material. 

riplett 
ELECTRICAL INSTRUMENT CO. 

BLUFFTON". OHIO. 

.-AzecUien. 
--CENTERED 

YE 

With 

DI;ACRO 

BENDERS 
DI-ACRO Precision Bend-
ing is accurate to .001' for 
duplicated parts. DI-
ACRO Benders bend an-
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim-
ple, compound and reverse 
bends of varying radii. 

Send for CATALOG 

"DIE-LESS" DUPLICATING show-
i ng many kinds o f ' Die-less" dupli-

catin g produced with DI-ACRO 
Benders, Brakes and Shears. 

*Pronounced "DIE-ACK-RO" 

-ess Dune. 
348 EIGHTH AVE. SOUTH • MINNEAPOLIS 15, MINN. 

The DI-ACRO Bender 
makes perfectly centered 
eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center-
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 

DI-ACRO Bender No. 1 
Forming radius 2' approx. Ca-
pacity round cold rolled steel 
bar or equivalent. Also Benders 

No. 2 and 3 with larger 
capacities. 
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04000 Series 

Transmitting Condensers 

A new member of the " Designed for Appli-
cation" series of transmitting variable air 
capacitors is the 04000 series with peak 
voltage ratings of 3000, 6000, and 9000 

volts. Right angle drive, 1 1 ratio. Adjustable 
drive shaft angle for either vertical or sloping 
panels. Sturdy construction, thick, round. 

edged, polished aluminum plates with 11/4 " 
radius. Constant impedance, heavy current, 
multiple finger rotor contactor of new de-

sign. Available in all normal capacities. 

JAMES MILLEN 

MFG. CO., INC. 
MAIN OFFICE AND FACTORY 

MAIDEN 

MASSACHUSETTS 

to active status was a long and 
costly one, involving many thou-

sands of man-hours spent mainly 
in removing the grease, and replac-
ing deteriorated equipment. 
This laborious and costly refit-

ting process was necessary in the 
case of the 50 over-age destroyers, 
which were re-commissioned in 
1940 and traded to Great Britain. 
Since the early 1920's, the Navy 

Bureau of Ships, in continuous re-
search and tests with industrial 

companies specializing in air-con-
ditioning systems and devices for 
recording and controlling humidity, 
has sought efficient, economical 
methods for checking or eliminat-
ing deterioration caused by hu-
midity. 

I ir drying 

The most advanced "air-drying" 
methods, equipment and controls 
yet perfected are now being suc-
cessfully incorporated by the Navy 
in the greatest ship preservation 
program in world history. 
As a result of progress made in 

dehumidification, the Navy now is 
able to put into effect preservation 
measures which will economically 
maintain hundreds of ships in a 
"reserve fleet" that will be in a 
constant state of readiness for 
emergency action over a long pe-
riod of years, perhaps 20 or longer. 
Preservation by dehumidification 

means removal of moisture from 
the atmosphere. This is done by 
two methods: dynamic dehumidifi-
cation, which employs machines to 
remove water vapor; and static 
dehumidification, which employs 
dessicants such as silca gel to take 
up moisture. Both methods have 
been tested and found effective by 
the Navy. 
To insure that humidity in ships 

would ,remain below a constant 
"safe" level of 30%, an accurate 
controller-recorder was needed. 
Tests had determined that a rela-
tive humidity of less than 30% 
would keep atmosphere dry enough 
to resist rust and corrosion. How 
to take continuous remote record-
ings of relative humidity in many 
"drying stations" remained the ma-
jor problem which had to be 
solved. 

At the request of the Navy, the 
Friez division of Bendix Aviation 
Corp., with a background of more 
than 70 years of experience in the 

development and production of 
controls and meteorological equip-
ment, tackled the problem more 
than a year ago. Successful joint 

Radio 
Headquarters 
for 25 
years 

A A 4 

We ship at once  parts, 
equipment, whatever you need! 
This house began its career almost as 
early as Broadcasting itself! Today, 25 
years later, we're the world's largest radio 
supply house with a constant stock of well 
over 10,000 parts! Just tell us what you 
need and we'll ship it! 

Standard Lines: National, I Iammarlund, 
R.C.A.,flallicrafters, Bud,Cardwel I, Bliley, 
and all the others you know so well! 

SUPERSPEED SERVICE Orders 
snipped out saine day received. 

ENGINEERING SERVICE If your 
engineering problem requires 
special equipment, we'll make it. 

WHOEVER YOU ARE...industrial organiza-
tions, lalxuatorics,purchasingagents,radio 
dealers and service men, training schools, 
amateur operators and experimenters 
—we'll supply you fast and economically. 

°A;c:kne°tte7ssaricjafayellea/A) 

the Famous   

it*zw 111ixe 
Zelevision inc. 

NEW TORK 13 BOSTON NEWARK 

FDrrI New 1446 Flyer parked with all the things 
It L  L  • soE need right now. Mail coupon lo-low! 

R.W.T. Dept. NB-6 
100 AVENUE OF THE AMERICAS, NEW YORK 13 

I wont your latest free 1945 Flyer. 

NAME  

ADDRESS 

HAM? E (CALL LETTERS)  
ENGINEER? E S,,RVICE MAN, STUDENT, D 
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experiments were conducted aboard 
the Navy's experimental ship, 
AVC-v, in the Philadelphia Navy 
Yard, as part of lengthy tests of 
many preservation systems, mate-
rials and methods. 
Friez engineers developed a con-

troller-recorder which takes accu-
rate humidity readings from 8 
locations and transmits them to a 
central recorder station. Instead of 
being recorded on a graph, the hu-
midity readings, station numbers, 
dry bulk temperature and times of 
readings are printed in numerals 
on a tape so that they can be easily 
understood by clerical workers. The 
printed numerals also form a per-
manent file record of air conditions 
within a ship. The Friez automatic 
controller-recorder also computes 
the relative humidity values of all 
8 remote stations to indicate the 
average humidity within all areas 
recorded. 

If the average humidity climbs 
above 30% , the "safe" level, the de-
vice then exercises its control func-
tions by starting the dynamic de-
humidifying machines. When an 
average humidity below 30% has 
again been achieved, the controller 
stops the dehumidifying equipment 
and resumes its continuous func-
tion as an automatic recorder. 

Dielectric Heat Solres 
Bread llould Problem 

Uniform electronic heating to a 
temperature of 140 deg. kills in-
stantaneously any mould spores 
that may be present in loaves of 
bread, yet does not affect vitamin 
or other food factors, according to 
Dr. William H. Cathcart, laboratory 
head of the Great A. & P. Tea Co. 
Equipment used in the experi-

ment was a standard Megatherm 
dielectric heating unit. Brown 
bread, particularly susceptible to 
mould, was treated for five seconds. 
At the end of three weeks, elec-
tronically heated loaves had devel-
oped no mould, although kept in 
moist, warm air. Control loaves, 
from the same batch of dough, 
showed signs of mould within three 
days. As a result, mould-proofing 
equipment will be installed at A. & 
P. bake-plants and the use of 
chemical retardants will be discon-
tinued. An annual saving of $100,-
000,000 for all types of baked foods 
is forecast. 
Electronic mould control is the 

outcome of experiments success-
fully conducted by Dr. Cathcart for 
the rapid defrosting of frozen foods. 
dielectric heating was found to re-

Because of the bakeli;e-insulated metas-clad 
resistance element, these CLAROSTAT SERIES 
MMR RESISTORS in actual operation are... 

• 

Terminal Lug 

Metal Jacket 

Metal Mounting Lug — 

Wire Winding on Bakelite Strip 

Molded Bakelite Insulation 

Here's where we go on record: 

*Clarostal Series MMR bakelite-insulated metal-clad resistors 
are definitely COOLER than any other similar types, SIZE FOR 
SIZE; or puffing it another way, these resistors will DISSIPATE 
MORE POWER for the same temperature rise, SIZE FOR SIZE. 

Thai's our statement. We invite your own tests. Sample on 
request if you write on your business letterhead. Also detailed 
literature. 

MOUNT 

CLAROSTAT MFG. CO., Inc. 285-1 N.6th St., Brooklyn, N.Y. 
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EISLER 
IS WELL EQUIPPED 

TO MAKE YOUR 

TRANSFORMERS 
EISLER OFFERS 

• COMPETENT ENGINEERING 

• PROPER SUPERVISION 

• QUALITY MATERIAL 

• RIGID TEST & INSPECTION 

• GOOD DELIVERY 

• SATISFIED CUSTOMERS 

Capacities 1/4  to 300 KVA. Lighting—Distribu-

tion—Furnace—Auto—Phase Changer—Air or 

Oil Cooled—Power—Special Transformers. 

Write for Catalog 

CHAS. EISLER 
EISLER ENGINEERING CO. 
778 So. 13th St. Newark 3, N. J. 

(near Avon) 

WANTED 
TUNGSTEN SCRAP • TANTALUM SCRAP 

MOLY SCRAP • PLATINUM SCRAP 

NICKEL SCRAP 

Send Sample or Description 

MARTIN COLEMAN 
596 BROADWAY, NEWARK 4, NEW JERSEY 

BURSTEIN-
APPLEBEE 
COMPANY 

1012 McGee St 
Kansas City 6, Mo. 

Mail Coupon Now 

FREE TO YOU 
COLOR CODE AND 

OHMS LAW CALCULATOR 
A great convenience. Easy to 
work. Solves many problems. 
Attach coupon to your letterhead. 
Free to radio men, engineers, etc. 

RURSTEIN-APPLEBEE COMPANY 
1012 McGee, Kansas City 6, Mo. 

Send me FREE Color Code and Ohms Law Calculator 
along with latest catalog. 

lam  
5-TAIL CONNECTION 1, INDUSTRY 

I NAME  

I ADDRESS  

I TOWN STATE  

TERMINALS 
for 

ELECTRIC WIRES 

SMALL METAL STAMPINGS 

in accordance with your blueprints 

PRECISION PARTS 
from Modern Equipment 

PATTON-MacGUYER CO. 
17 VIRGINIA AVENUE PROVIDENCE 5. R. L 

SALES ENGINEERS 
wanted by large manufacturer of radio parts 

Will be trained for territorial office management. 
Should have background of broadcast receiver de-
sign engineering experience, pleasing personality 
and desire to learn overall sales and business man-
agement. The position will be remunerated by sal-
ary plus bonus. In reply give historical background 
and minimum acceptable income to start. 

BOX 2637, ELECTRONIC INDUSTRIES 

480 Lexington Ave. New York 17, N. Y. 

FILTER CONDENSER BARGAINS! 
Thousands of rugged, oil- filled, oil- impregnated condensers 
at ridiculously low prices. Write for list! New Time Payment 
Plan if desired. 

BIG NEW CATALOG! By mailing us your 
name and address, you will be among the first to get a cony 
of our own big new catalog, plus latest announcements of 
new and bargain components and equipment. Write today! 
Address Dept. El of nearest Newark branch. 

Newark fifirfeCompang 
115 111 W 45th St. 323 W Madison St. 

CHICAGO 6 
NEW YORK 19  

COMPA 

ypessta ar and special ' ' Si 

Specialists in equipment and 

methods for the manufacture sil: 
RADIO TUBES NEON TUBES 

CATHODE RAY TUBES 

FLUORESCENT LAMPS 

..INCANDESCENT LAMPS 

On Production or Laboratory baih,. 

PHOTO CELLS 

X-RAY TUBES 

GLASS PRODUCTS 

1307-1315 SEVENTH ST., NORTH BERGEN, N. J., U. S. A. 
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NOW IN BOOK FORM —  

a practical guide to 

ELECTRON 
OPTICS 
and the 

ELECTRON 
MICROSCOPE 

I4k.:1111111‘ 

By V. K. ZWORYICIN, 

G. A. MORTON. 

E. G. RAMBERG, 

J. HILLIER. 

A. W. VANCE; 

all at RCA Labora-

tories, Princeton, N. J. 

A comprehensive treatment of the elec-
tron microscope in all its phases. ELEC-
TRON OPTICS AND THE ELECTRON 
MICROSCOPE is designed: 
(1) to aid the electron microscopist in 

understanding his instrument and In 
using it to greatest advantage, and 

(2) to present the practical and theo-
retical knowledge which must form 
the basis for further progress In 
electron microscope design. 

To fulfill this twofold purpose, the book 
has been divided into two parts. The first 
part contains descriptions of various 
types of electron microscope, together 
with a non-mathematical discussion of 
the electron optical theories on which the 
electron microscope is based. The second 
part presents a methodical development 
of theoretical electron optics. This sec-
tion is intended to supplement the prac-
tical information of the first part and to 
serve as a guide in electron optical de-
sign of improved instruments. 

 CONTENTS  
PART I— PRACTICAL ELECTRON 
OPTICS AND ELECTRON MICROS-
COPY . Electron Optics . Applica-
tions of Electron Optics . Electron 
Microscopes . Electron Optics of High 
Magnification . The Magnetic Electron 
Microscope . Aberrations and Toler-
ances in the Electron Microscope . 
Electron Microscope Power Supplies . 
Manipulation of the Electron Micro-
scope . The Electron Microscope as a 
Research Instrument. 
PART II—THEORETICAL BASIS OF 
ELECTRON OPTICS AND THE 
ELECTRON MICROSCOPE . Theoret-
ical Basis of Electron Optics . De-
termination of Potential Distribution 
. Electron Trajectory Tracing . Gaus-
sian Dioptries of Electrostatic Lenses 
. Magnetic Fields . Electron Motion 
In Magnetic Fields and Magnetic 
Lenses . Aberrations of Electron 
Lenses . Magnitude and Correction of 
Electron Lens Defects High-Voltage 
Electron Optics—Ion Optics . Image 
Formation in the Electron Microscope. 

APPENDIX 

(1946) 747 Pages $10.00 

On Approval Coupon 
John Wiley & Sons, Inc. 
440 Fourth Ave., New York 16, N. Y. 

Please send me a copy of Zwory-
kin's ELECTRON OPTICS on ten days' 
approval. At the end of that time, if I 
decide to keep the book, I will remit 
$10.00 plus postage; otherwise I will re-
turn the book postpaid. 

Name   

Address 

City and State 

Employed by   
ET-2-46 
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Series 

VX 
electrometer 

tubes 
Permit applications 
and uses not obtain-
able in any other tube. 
Provide exacting char-
acteristics for finer in-
strumentation. 

lu: ; 

, 

fleeced  Scje 
These sub- miniature 
electrometer tubes 
present features 
ideally suitable for the 
measurement of small 
ionization currents, 
photoelectric currents 
and many other ap-
plications especially 
where input resist-
ances may be of the 
order of 10 14 ohms or 
greater. 
VX tubes also 

available as 
Pentodes 
Tetrodes 
Triodes 
Diodes 

Hi-Megohm Resistors 

Hi-meg resistors, 
vacuum sealed, now 
available in values 
from 1 to 1,000,000 
megohms with a 
stability previously 
unobtainable. 
Measured at 1 volt. 
No appreciable volt-
age coefficient to 100 
volts. For higher volt-
ages resistances can 
be supplied measured 
for any given opera-
ting value. 
Write for technical 
data booklet on tubes 
and resistors. 
1,000,000 Megohms 

Actual size 

THE VICTOREEN INSTRUMENT CO. 

5806 HOUGH AVENUE 

CLEVELAND 3, OHIO 

duce defrosting time from days and 
weeks to a matter of minutes and 
hours. 

In the final installation, the 
process will begin after the bread 
is wrapped and on the conveyor 
belt. Five seconds of exposure will 
be used, as in the experimental 
runs. One hundred and fifty mil-
lion pounds of bread will be saved 
per year, according to Dr. Cathcart. 

Tube Exciters for 
Generators 

Six ignitron tubes now are being 
used to supply complete field ex-
citation for a large turbine genera-
tor installed at the Springdale sta-
tion of the West Penn Power Co. 
This is the first time that electronic 
tubes have been used for such serv-
ice and it is expected that the gen-
erator time out necessary for re-
pairs and maintenance will be 
reduced to a minimum. The igni-
tron tubes are energized from a 
six phase diametrically connected 
rectifier transformer getting power 
from the generator busses them-
selves. Primer excitation, to be 

used in starting, is obtained from 
a separate motor-generator set. 

Regulation of the generator out-
put voltage is fast and sensitive 
with electronic field supply. Line 
to line voltage between all three 
busses is stepped down by poten-
tial transformers and converted 
into de through rectox units to op-
erate Silverstat regulators. These 
In turn vary the bias on thyratron 
tubes to control the firing time on 
the main ignitrons. A constant ac 
voltage is superimposed on this va-
riable bias voltage. As this de com-
ponent is increased, the ac wave 
rides higher to cut the critical 
curve of the thyratrons earlier in 
each cycle, thus making the igni-
trons pass current over longer por-
tions of time. This increases the 
main generator field current to 

raise the generator output voltage. 
Ignitron tubes can be replaced 

while the unit is in operation; in 
fact, any two diametrically oppo-
site tubes can be removed simul-
taneously and the unit will con-
tinue functioning while new tubes 
are being installed. 

I isual Signals for 
.1ccurate Cueing 

A new optical system which per-
mits visual signals to be set up for 

accurate cueing of recorded music 
and speech has been developed. 
Details were presented to the 
Technical Conference of the So-
ciety of Motion Picture Engineers 
by Garland C. Misener. A small 
light source is mounted back of the 
turntable, feeding a light ray 
through a condenser and objective 
lens to a mirror which is affixed to 
the pickup arm at its pivotal point. 
This mirror reflects the light beam 
against a signal bar installed on 
the opposite side of the turntable 
compartment. Movable signals with 
hairline indicators are slid along 
this bar to show the exact groove 
that the playback is to be started 
or stopped. Details of the light 
system provide that the horizontal 
travel of the light beam on the 
signal rail is five times greater 
than the horizontal movement of 
the pickup needle. Even in a re-
cording disk using 100 lines to the 
inch, the movement on the rail is 
0.05 in., for each groove of opera-
tion. No heavy attachments are 

made to the pickup arm and there 
is nothing to interfere with the 
easy handling of the disks. The 
visual signals are placed in cor-
rect position at the time of the 
first playing of the transcription. 
A horizontal micrometer screw un-
der the pickup arm allows proper 
placement of the arm for spot 
cueing. 

Schematic arrangement of the precision optical cueing equipment 
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AII£10101011 till\NORKS 
Series 690 

DAVEN Series 690 Attenuation Networ ,on testing a ks zomPrise 20 modee m 

ls, 

designed for general laboratory and productt audio 
frequency leveIs. AVEN plug-in type Fixed Attenuators are - 

toyed for matching sour ce and food impedances with the base im-
pedance of the network. A high degree of flexibility is thus achieved 
w ith an absence of mis-match, reflection loss and switching noises• 

MODEL VARIATIONS 

• 2 MOUN TINGS Portable and Rock Type 

• 3 BASE WEDAtICE.S.. SOD, 600 and 135 ohms 

(ActlITS : '1" and Balanced e 

• 2 RANCES: 0-‘100B, steps of 108 dials 
• t ) 

0-111011, steps of 0.1138 (3 dials) 

'Balanced " H" type m ay be used as an unbal-

anced or 

of one-haedance. if the base imp 

OTHER SPECIflCAT'ONS 

ACCURACY: Resistors calibrated within 1%, 

PLUG-It3/4Octal tube base, panel mounting, 

in wide range of «rmpedac nes and losses. 
FREQUENCY RANGE. 0-17,000 c.p.s.., at higher fre-

quencies, slight reduction in accuracy. 
OPERATION LEVEL: - 200B t0.6w1 maximum input. 

Sal: le: 5"x10'x5"; 3 dial 2 dial portab portable 

rack: 31/2"x19"• 

Driven Attenuation Standards, types 740 and 742 

(resistor accura le 
cy '-- 1/2%), ate desigtd or GPO'. 

requiring greater accuracy. See your cations  DAYEN 

Catalog or write for details, 

I. 
PORTALE TYPES 

T-692 H-6104) 600 

0-110 T-690-C 41 DB RANGE BASE Z -I 690 T-690-A BAL - H-
"T" 

T-693 H.612 0-1to sao 

T-694 H-613 1466 1,4 0-111 

0-111 BOO 

0-111 
600 
131 

RACK 

ISI CENTRAL AVENUE 

NEWARK 4, NEW JERSEY 

TYPES 

1.490-A4 
T-690-CR 
T-692.3k 
T-6934 
T-694-K 

UAL " H-
F-690-ER 

/-690-OR 
I- - 692-R 
I" -693-R 

COMPANY 

Doyen malufactures the most complete I ne of precision ottenuatcrs ir be 1 

world, plus more than 80 modols of specialized and laboratory test equipment 

DB RANGE 0-110 BASE E 
0-110 5,00 600 

0-111  SOO 
0-111  600 
0-111  35 



Ideally suited to compact transmitter designs for emergency, 

aeronautical, arid other upper-frequency applications 

TWIN BEAM-POWER TYPES:The RCA 8 15, 
829-B and 832-A push-pull beam-
power tubes offer unusual compact-
ness, combining high-power sensi-
tivity with low plate-voltage require-
ments. Neutralization is seldom 
necessary. 

SINGLE BEAM-POWER TYPES: The new 
RCA 2E24 is a quick-heating type 
for emergency stand-by service. Its 
sturdy coated- type filament reaches 
operating temperature in less than 
two seconds. The new RCA 2E26 
is a slow-heating type particularly 
adaptable to FM transmitter designs. 

POWER TRIODES: The RCA 826 and 
8025-A triodes can be operated with 
unusual plate efficiency at frequen-
cies as high as 250 and 500 Mc, re-
spectively. Both tubes have a double-
helical, center-tapped filament to 
minimize the effect of filament-lead 

inductance. The 8025-A has double 
grid and plate connections that can 
be paralleled to reduce lead induct-
ance. The new RCA - 6C24 high-
power triode employs forced-air 
cooling. Its relatively small size, 
center-tapped filament, and low in-
ter-electrode capacitances account 
for its exceptional high-frequency 
performance. 

RCA tube application engineers are 
ready to consult with you on any de-
sign problems you may have involv-
ing these or other RCA Electron 
Tubes. If you wish their services, or 
additional technical data on these 
tube types, write to RCA, Commer-
cial Engineering Department, Sec-
tion D- 7B. Harrison, N.J. 

COMPARATIVE TECHNICAL DATA 

(Plate- Modulated Class C Telephony) 

Tube 
Type 

No. 

Plate 
Input 

Watts 

Driving 
Power 

at Tube 

Max. 
Rating Plate 

Volts 
Freq. Mc 

List 
Price 

2E24 ICAS 0.2 
27 125 SOO $3.50 

2E26 ICAS 0.2 
27 125 500 3.20 

6C24 CCS 
I 000 75.0 160 2300 45.00 

813 ICAS 
60 0.2 125 400 4.50 

826 CCS 
75 6.5 250 800 12.00 

829-8 CCS 
90 1.0 200 423 17.00 

832-A CCS 
22 0.2 200 425 13.00 

8025-A ICAS 1.5 
33 SOO 800 I 1.00 

The Fountainhead of Modern Tube Development is RCA 

TUBE DIVISION 

RADIO CORPORATION of AMERICA 
HARRISON, N. J. 


