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Another first!
Greatest contin.
uous frequency
coverage of any
communications
recelver—-"from
540 ke to 110 Me

32900

Amateur Net

Adjustable Base
far "eye-angle"”
tuning No. B-42
$7.50 (0.8 2ppr0veq)

e
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This is the long-awaited Hallicrafters SX-42, a truly great
communications receiver. The tremendous frequency
range of the SX-42, greater than ever before available in
a receiver of this type, is made possible by the develop-
ment of a new “split-stator” tuning system and the use
of dual intermediate {requency transformers. Packed
with advance {eatures that every ham and every other
radic enthusiast desires, the 5X-42 clearly lives up to

the Hallicrafters ideal of “the radic man's radio.”

From now on watch Hallicrafters — the name that's
remembered by the veteran, preferred by the radio ama-
teur. See your disiributor for demonstration of the SX-42
and for colorful literature describing this great set in

complete technical detail.

hallicrafters ranio

THE HALLICRAFTERS €O, MANUFACTUREES OF RAGIO
AND ELICTRONIC FQUIPMENT, CHICAGO 14, U. 8 &
Mecr

BuILCERS OF

Because of the pre-
cise and thorough
engineering that
must be done on the
SX42 and because
the parts supply
has not been con-
tinuous, top produc.
tion peaks have not
ye! been reached.
In the immediate
{ulure deliveries
will necessorily run
behind the demand,
but the SX-42 is
detinitely worth
walting for,

N\

i i Hallicrafters joins the entire radio industry in

congratulations to Lee De Forest .

. without whose ingenuity

and inventiveness such advanced communications equipment

\ N
w as the Hallicrafters SX-42 would have been impossible.

SINCERELY. wi\\ Lo

AND ALL THE
HALLICRAFTERS
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KIT] 1 send you Secldering Equip-

ment and Radio Parts; show
you how to do Radio soldering; how
tc mount and connect Radio parts;
give you practical experience. )

KIT 1 Early in my

course 1
show you how to
build this N.R. I
Tester with parts 1
send. It soon helps
you fix neighbor-
hood Radios and
earn EXTRA money
in spare time.

‘with BIG KITS of
RADIO PARTS | send you

APPROVED

for treining

KIT 8

You get parts to 1
build Radio Circuits;
then test them: sve how

Do you want a good-pay Jjob in
the fast-growing Radio Industry

they work, learn how to undei —or your own Radio Shop? Mail
design special circuits; how to 6.1.BILL the Coubon for a Sample Lesson
locate and repair circuit defects. L. and my 64-page book, “How to

e a Success in  Radio—Tele-
vision, Electronics,” both FREE. See how 1
will train you at home—how You get prac-

Sy

1 r tical Rad.o cxperience building, testing Radio
KIT 4 Tou get parts to build circuits with BIG KITS OF PARTS I send!
Power lt)acsk; zllnca‘}lcgmchagg; Many Beginners Soon Make Extra Money
which give you experience with in Spare Titne While Learning |
packs of many kinds; learn to The day you enroll 1 start sending EXTRA
correct powel pack ' troubles. MONEY JOB SHEETS that show how to

make EXTRA money fixing neighbors’ Radios
in spare time while still learning! It's proba-
bly easicr to get started now than ever before,
because the Radio Repair Business is booming.
Trained Radio Technicians also find Profitable
oPportunities in Police, Aviation, Marine
Radio, Broadeasting, Radio Manufacturing, Public Address work. Think
of even greater opbortunitics as Television, FM, and Electronic devices
become available to the public! Send for FREE books now!

Find Out What NR1 Can Do For You
Mail Coupon for Sumple Lesson and my FREE 64-page book. Read the
details about my Course; letters from men I trained: gee how auickly.
easily you can get started. No oblhigation! Just MAIL COUPON NOW
in envelope or paste on penny postal. J. E. SMITH. President, Dept. 7AX,
National Radio In titute, Pioncer Home Study Radio School, Washington

’ Ovr 33rd Yeor of Training Men for Success in Radio

KIT 5 Building this A.
7 M. Signal Genera-
tor gives yYou more valu-
able experience. 1t pro-
vides amplitude-modulated
signals for many tests and
experiments. &8

K'T 6 You build this

R Supe_ll;heéergdyne Samp/t’ Lesson FREE
tn local and distant 64 Page Book

stations —and gives

}'Ol{ more ex- @
erience to 0 MR. J. E_ SMITH, President, Dept, 7AX

elp you @ National Radio Institute '

winsuc- g Washington 9. D.C.
£ess D B Mail me FREE, Sampl 64 :
Radio. ail me . Sample Lesson and 64- I8
0 pare book about how to win succesa in M
J) Radio—Television. Electronics. (No sales- H
= man wiil call. Please write plainly.) H
H ¥~ T Tra———" :
- My Course = NOme “fovai%iseve e rd foee it tomFive ane 1 »
; Includes Yraining in LG TUTIVUUUN R :
: City comssoe ST TR State. oy iz )
® (Please include Post Office zone number) [

L

Approved for Training under Gli B

FREQUENCY MODULATION
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UNIVIBE..-.

1. Welded pole pieces for life-
time adjustment accuracy.

2. Snug fitting synthctic sponge
insulauon for quiet operation.

3. Spot-welding of fingers, in
contact against each other and
the center reed, reduces voltage
drop in center reed assembly.

4. Vibration proof adjustmentby
. means of double-screw stack.

5. Pressure plate on top of stack
keeps stack tight under tension
over wide ranges of temperature.

6. Extra flexible roped wire leads
eliminate strain and weakening.

7. Metal can, spun at botiom,
seals v:bmmr agalnst dust and dirt.

£

COnOtact £esisiance.

N. U. AUTO RADIO VIBRATORS ARE BUILT FOR ENDURANCE!

9. Face of center reed weight is
surface-ground to imProve mag-
netic coupling.

10. Center zeed uniformly
stressed to prevent breakage.

11. Specially tempered reed and
side contact arms.

12. Corrosion resistant silver-
plated side contact arms.

13. Precision ground bakelite
spacers for structural and dimen-
sional stability.

14. Steel ring, molded into shock
mount, centers and holds vibra-
tor upright when can js sealed.

15. Neorrene wafer in hermedi-
cally sealed vibrators effecuvely

pressuxe changes and moisture.

BRNRES
SERVIGE

AUTE)
RARIOS

Typica! Synchronous Yibrator Construction

OVER 2509

NEVY LINE COVERS 97% OF ALL VIBRATOR REPLACEMENTS

UNIVIBE—the complete 8-model vibra-
tor line—covers the replacement needs
of over 2500 auto radio models! Pro-
vides quick, easy replacement of worn
out vibrators in 182 makes of auto
radios, as old as 1936!

Think of it—979% service coverage
with only 8 fast-moving numbers—every
one a repeat profit producer!

Yes, Univibe is right at the top in
quality. Well known “balanced reso-
nance” design, of extra heavy duty con-
struction, means 33% longer vibrator Iife
by actral test.

Here is another money-making radio
parts line for National Union dealers.

For immediate delivery order Univibes
today from your N. U. Distributor.

NATIONAL UNION RADIO CORPORATION, NEWARK 2, N.J.

NATIONAL UNION

RADIOS, TUBES AND PARTS

Receiving Tubes - Transmitting Tubes « Speciol Purpose Tubes + Cathode Ray Tubes « Rodio Snts + Phototubes

Panel Lamps + Flashlight Bulbs - Ballasts - Volume Controls + Condensers « Botteries = Aulo Vibrators

RADIO-CRAFT

JANUARY,

1947
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What’s your biggest headache when
servicing radios? Identifying parts? With
PHoTOFACT FOLDERS it’s easy to locate
and identify any item you want to
find. Just look at the Complete Parts
List . . . a list that’s keyed to clear
chassis photographs and a full page,
easy-to-read schematic diagram. For
instance, the capacitor listing alone
gives complete data on capatity, volt-
age rating, function, replacement types
- . . even includes installation notes.
No service problem can stump
you when you use PHOTOFACT

FoLDERS. They result from the actual.

examination of the receiver involved,
and are not copied from the manufac-
turer’s service data or from looking at
his schematics. They tell you everything

you need to know about any set manu-
*Trade Meark Reg.

factured since January 1, 1946—even
1o the restringing of dial cords. They do
this by means of pictures, full-page
schematics, original technical notes
that help you work faster, more accu-
rately...easily increase the number of jobs
you can do in a week by fifty percent.

PHOTOFACT FOLDERS are sold in
sets of 40, each set covering new radios,
phonographs, record changers, intercom-
munication systems, recordersand power
amplifiers within a short time after
they reach the market. Their cost is
only $1.50 a set, including membership
in the Howard W. Sams Institute.
No other radio service compares with
PHOTOFACT FOLDERS in completeness,
accuracy or timeliness. Use the coupon.
Mail it to your nearest radio parts
supply house.

In Each PHOTOFACT
FoLDER You Get—

Pota Lomcans 40

';;.,..-:«Jhbu"ﬁl oy
[Lostapiigeid
b

i g0 o n— e

V. A cabinet view of the receiver to help you
establish identity and control functions. 2. A
top view of chassis and speaker to identify com-
ponent parts and alignment points. 3. A bottom
view of chassis and/or accessories. 4. A com-
plete list giving keyed reference to all parts,
alignment and schematic diagram. 5. A com-
plete, full-page schematic diagram. 6. Stage
gain measurements listed on the schematic
diagram. 7. A complete voltage and resistance
= analysis chart for rapid check of operational
values. 8. Complete alignment instructions on
the receiver consistent with the keyed alignment
points indicated on photographs. 9. Dial cord
diagram and restringing instructions. 10. Com-
plete disassemmbly instructions where required.

, . CAPACITORS. ,
Lopacity valies piven in the rating column are in mfd. for Elactralyiic
and Paper Copacitors, bnd in’ mmid. for Mica and Ceramic Capatitars,
. g . REPLACEMENT DATA g
; TOENTINCATION COUES
Frreak pAING  [rp TORNE(L.
- y 4 VETONE [ MALLORY . SOIAR SPRAGUE | AEROVOX AND
,"“ r—vorr| PART Mo | PART No.|  PART Ma.:  [PART Mo, | PaRT Mo | JUNUER | wstalATiON woTES
7(“ 40 - 160 | 500256 § FPO06° | DY—4(0+20-150] EL-24 | AFBSD UP3515 [] Fl&lar’.
B et ' ‘ « L &
BlP ‘,\5{2, 400 [-502158 | TP429. 54-2 IC-2 | 484-.2 DT4P2 | Line Isolating
5 05 400 |- 502157 | JP426 Sat=0S. TC=15 | 484-.08 DT45S Line Filter -,
0. 01 | 400 | 502153 1 TP42l ° S=4-04 TC-11 [484-.01 Pras lPir.A:g.Pl!!l \
3 | +ioos 00 | so2186 | TPedy TC-24 | 484-.004 ~Audio Coupling!
o .

Decoember 19
December 29

Cut this out and MAIL IT TO YOUR
DISTRIBUTOR. If you do not know
his name and address, send it directly
to Howard W. Sams & Co., Inc., 2924
East Washington Street, Indianapolis 6,
Indiana, and we will see that your near-
est distributor gets it. In Canada—
write to A. C. SIMMONDS & SONS,
301 King Street East, Toronto, Ontario.
Canadian Price $1.75.

PLEASE PRINT

D Send SetNo. 10 D Send Set No.9
(Cirele one or more of following) Send
Set No.8,7,6,5,4,3,2,1(at $1.50 6 set)
D Send me a DeLuxe Binder (at $3.39)

My (check) (money order) (cash) for
is enclosed. (If
you send cash, be sure to use registered

mail)

Name

Address

City. Zone State.

Company Name

My Distributor's Name

City

RADIO-CRAFT for
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® Here in glass and metal is the control
of the world’s greatest force . .. the
electron. Here is man’s eye to see through
solids and beyond horizons . . . to make
audible to his ear sounds he otherwise
could not hear ... his voice, to make
himself heard around the world . . . his

mastery of time, temperatures and motion.

Dr. De Forest

This is the electron tube . . . the heart, the
soul, the brain of every electronic device.
We thank you, Dr. De Forest, for your
invention of nearly a half century ago
which is the genesis of the TUNG-SOL
Electron Tube .of today that serves
every domestic, industrial and marine

y '

requirement.

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY
Sales Offices: Atlanta » Chicago s Dallas ¢ Denver » Detroit » Los Angeles » New York
Also Manufacturers of Miniature Incandescent Lamps, All-Glass Sealed Beam Headlight Lamps and Current Intermittors

4 RADIO-CRAFT for JANUARY, 1947



LISTENERS' CROICE

' /0/1, “Golden Vecce lone — all the the fowse

All who have heard the new Motorolas agree—their exquisite styling is
reflected in their gorgeous tone. They live up to the promise of their appear-
ance with performance that matches their beauty. There is a Motorola Radio
for every room of every home—each of them “furniture styled” to har-
monize with the most distinctive tastes in interior decorating.

When you first set eyes on them you’ll find that here, at last, are radios
s i,

e

-

designed to fulfill the function of ———

fine furniture—and tisten 4 u voret
ne furniture—and when you /isten ‘, . o“pﬁ

to them you’ll agree that Motorola
beauty is more than skin deep. Look,
listen, compare—you too will choose A,M

Motorola.

GALYIN MANUFACTURING CORPORATION, CHICAGO

RADIO-CRAFT for JANUARY, 1947




Two basic parts—a coil assembly

and a contact assembly—comprise
this simple, yct versatile relay. The
coil assembly consists of the coil and
field piece. The contact asscmbhly con-
sists of switch blades, armature, return
spring, and mounting bracket. The coil
and contact asscmbly are easily aligned
by two locator pins on thc back end
of the contact assembly which fit into
two holes on the coil asscmbly. They
are then rigidly held together with the
two screws and lock washers. Assembly
takes only a few seconds and requires

no adjustment on factory built units. Saries 200 Relay

It has always becn Guardian’s aim throughout the years,
to make the best radio relays that enterprise, skill and re-
search could produce. The Series 200 Guardian Relay is such
a product. With its interchangeable coil and contact assembly
feature, it is onc of the truly great innovations that radio

%‘ =) amateurs and service mcn have Iong
- s, 4 needed and wanted. It exemplifies the

[ S—é progress Guardian has made in the in-

: terest of low-cost, high efliciency, radio

>

. ?}3

relays.

sndpge ™ See your Jobber
H. F. Relay Write for Bulletin 200

GUARDIANY

1631-A W. WALNUT STREET

on the

of the

vacuum tube.

T~

1907-1947

ELECTRIC

CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY

RADIO-CRAFT for

Contact Assemblies
Single pole dcuble throw
Double pole deuble throw

We salute you i
Dr. Lee de Forest,

-40th Anniversary

invention of your

A. C. Coil Assemblius available
for 6v,, 12 v, 24 v, |I5
D. C. Coil Assemblias available
for 6 v, 12 v.,, 24 v,, 12 v, |10 v.

A\

JANUARY,

1947




SYLVANIA NEWS

RADIO SERVICE EDITION

JAN.

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1947

“GARRY THE TUBES THAT BUILD GOODWILL" IS
THEME OF SYLVANIA TUBE QUALITY STORY

Carrying the complete line of Sylvania
receiving tubes is one of the best ways
to build goodwill for your business.

You can be sure of this because of the
public’s recognition of Sylvania’s high
quality. Extensive national advertising
has helped promeote this recognition —
and acceptance. QUALITY CONTROL
backs up this story of Sylvania quality.

Before Sylvania tubes can be shipped
to your distributor, they must first pass
a scries of stiff tests conducted by an
efficient Quality Control Department.
Only those tubes that are proved to be
clectrically and mechanically perfect
ever reach you.

Sylvania makes its own tube parts —
over forty-five million a month. Even the
fine tungsten wire filaments for Sylvania
tubes are Sylvania-made to safeguard the
quality of this vital tube element.

As a result, Sylvania can keep a close
check on every tube — from raw mate-
rials straight through to the finished
product.

Remember the story of Sylvania qual-
ity! It is one reason why carrying Syl-
vania tubes means you will receive a lot
extra in the way of goodwill.

SEE YOUR SYLVANIA DISTRIBUTOR

For full information on the complete line
of Sylvania receiving tubes — and the
long list of valuable business and tech-
nical aids for you — call on your local
distributor.

i X

SYLVANIAY ELECTRIC

Lmporium, Pa.
MAKERS OF RADIO TUBES: CATHODE RAY TUBES; ELECTRONIC DEVICES, FLUORESCENT LAMPS, FIXTURES. WIRING DEVICES ELECTRIC LIGHT BULBS

RADIO-CRAFT for
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TURNER
999

TURNER
U9s

Severe operating conditions are a “push-over” for Turner Dynamic mikes. Their accurate pickup
and smooth natural response to voice and music is not affected by climate or temperature. Built-
in ruggedness enables them to stand up and deliver under abuse that renders an ordinary micro-
phone useless. Typical of Turner Quality are Models 99, 999, and U9S. Professionals both in
appearance and performance they will give added efficiency to your operations. Find out more

about these Turner Dynamics.

MODEL 99 DYNAMIC

Used by broadcast stations, large city
police departments, and specified as
standard equipment by internation-
ally known manufacturers. Will not
blast from close speaking. Case fits
any standard microphone stand and
adjustable saddle gives semi- or non-
directional operation. Response is flat
within =5db from 40-9000 cycles.
Level: 52db below 1 volt/dyne/sq. cm.
at high impedance. Gun metal type
finish. Complete with 20 ft. removable
cable set in a choice of 30-50 ohms, 200
ohms, 500 ohms, or high impedance.

® Write for complete literature
describing all Turner Microphones
for public address, recording, call
system, amateur and commercial
broadcast, and special applications.

%M.ﬂ/ﬂ/d% BY TURNER

Licensed under U_S, patents of the American Telephone and Tele-
graph Company, ond Western Electric Company, Incorporated.

RADIO-CRAFT for

MODEL 999 "% DYNAMIC

Same style and finish as Model 99.
Equipped with Balanced Line features
for critical applications and professional
results under all conditions. Has voice
coil and transformer leads insulated
from ground and microphone case.
Line is balanced to the ground. Re-
spense is flat within =5db from 40-
9000 cycles. Level: 52db below 1 vole/
dyne/sq. cm. at high impedance. Com-
plete with 20 ft. balanced line low
capacity removable cable set with 3-pin
polarized locking connection in a
choice of standard impedances.

MODEL U9S DYNAMIC

Four Impedances o° Your Fingertips

Whatever impedance you need—
50 ohms, 200 ohms, 500 ohms or
high impedance — you can get it
quickly and easily with the turn of
the switch on Turner U9S. This
flexible unit handles toughest jobs.
Same precision engineering and rug-
ged construction as Model 999 with
built-in multi-impedance trans-
former. Response is flat within =5db
from 40-9000 cycles. Level: 52db be-
low 1 volt/dyne/sq. cm. at high
impedance. Complete with 20 ft.
removable cable set,

THE TURNER COMPANY

902 171th Street N. E. o«

Cedar Rapids, lowa

JANUARY. 1947




NO

SPRAYBERRY
RADIO TRAINING

GIVES YOU

8 Bic KiTs oF RADIO FQUIPMENT

YOU DO EXPERIMENTS
CONSTRUCTION,
TROUBLE-SHOOTING

P'll show you how to perform over 175 Instructive Ex-
periments—how to builld countless. Rodio Circuits.
You'li iearn o new, fast woy to test Rodio Sets with.
out mig. Equipment, 1

I glve you a fine, moving-coil type
Meter Instrument on Jowel Beor-
ings—with parts for a complete
Anolyzer Circvit Continully Tester.
You team how to check ond correct
Recelver defects with professionol ’
occuracy ond speed.

Youll gef” voluable experience
ond practice building this Sig-
nal Generator and multi-purpose
Testar. Mokes a breeze out of
fixing Radios and you don't have
to spend money on outside,

ready-made equipment.

Soldering, wiring, connecting J
Redio parts . . . building circuits 4
with your own honds—you can't
beal this method of learning. When
¥ou construct this Rectifier ond Fil-
ter, Resistor ond Condenser Tester,
elc., you get a really proctical
slont on Radio that leads to o
money-moking future,

SEND

trenlc Training.

RADI_O;CRAFTI for

JANUARY,

L il [ e 1l
HERE’S THE LATEST, SIMPLEST WAY-TO ,

TRAIN at HOME for a GOOD LIVING
in RADIO-ELECTRONICS & TELEVISION

FOR THESE
3 FREE BOOKS

“How to Read Radio Diagrams and Symbols'

\ Heres o valuable and wonderfully com-
i plete new book which explains In simple
English hew to read and understand any
Radio Set Diagram, Includes translotion

of all Radio symbels. Send for this vol-

ume at oncel II's free! Along with it,.

| will send you another Big Free book’

\des:ribing in detail my Radio-Elec-!

| traln your mind by putfing you 16 work with your
honds on a big 6-Tube Superhelerodyne Recelver.
And, belleve me, when you get busy with real
Radic Ports — 8 big Kits of them — you really
LEARN Radio and learn It RIGHTI You get the
proctical stuff you need 1o be viefu! in Rodio, and
that’s what it tokes 1o make money. You don't hove
o .worry gbout whot to do with thess 8 Kits of
Ports, Step by step, t show
you how to bulld circuits,
test, experiment, touble-
shoot. And you don't need
ony pravious experience. The

right of the beginning of
Rodiol You-con't get (ostl
Simplified lessons, coupled

Sprayberry Course storts

with reo! *'Shop'* “proctice,” makes every subjech
ploin ond easy to understand ond remember,

A BUSINESS OF YOUR OWN . .3,
OR A GOOD RADIO JOB

Soon after you begin Sprayberry Training, I'lf sef
you my sensoliono! BUSINESS BUILDERS. You'll
find cwt how to get ond do neighborhood Radiol
repair jobs for nice profits ond rich experience!
while learning. This sort of work con easlly pave
tha woy for o Rodio Service business of your own.!
But with Sprayberry Troining, you're not fimited.
You can swing into any one of the swiftly expond-
ing bronches of Radio-Electronics INCLUDING
Rodio, Television, FM, Rador, lndustrial Elec-
tronics. Bo wisel Decide now to become a fuily,
qualified RADIC-ELECTRONICIAN. Get full delollﬂ
obout my Troining ot ance | Mail coupon below for)
my 2 blg FREE: Books.

N City e

SPRAYBERRY ACADEMY OF RADIO r
F. L. Sprayberry, President, Room 2017, 4Puoblo. Colorada

Pleose rush my FREE copies of “'How to MAKE MONEY in RADIO)
:ElECTRoNlCS ond TELEVISION,”' ond '""HOW to READ RADIO DIAY
\GRAMS and SYMBOLS. "

TR SO T T S N W W W

= Address ..o
-

{Mail in envelope or paste on penny postcard )

T G L

PN Y UYL OO
-
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NO PREVIOUS RADIO s
OR ELECTRICAL  \1%.i'qe
EXPERIENCE NECESSARY

DeForest’s Training, Inc. provides
every major home study aid to belp you
learn Radio-Electronics rapidly and thor-
oughly . .. to give you the ¢zperience and
confidence needed for a responsible, Good-
Pay Job, or to Start a Business of Your Qwn!
Here is a REAL opportunity field for YOU
++ . when you are a trained Radio-Elecironies
man! Just think of the tremendously exciting
future ahead of FM Radio, Aviation and
Broadcast Radio, Sound Motion Picture Equip-
ment, Servicing and Sales of Radio Equipment, 5
etc. Put yourselfin this picture .. . See how you \: 5.
can benefit from 8 PRACTICAL training in.this \- .
fascinating work! Think, too, of the cominf possi-
hilities ahead of Radar, Facsimile and Television.
Send TODAY for the interesting, opportunity-
revealing book, “Victory for You!" See ﬁgw others
ﬁrobnbly no more talented or ambitious than you,
ave advanced in earnin ﬁower alter
this training . . . how Y6 can do it

tool Mail the coupon NOW! VETERANS!

Big things are happen- ¥
ing at DeForest's Train-

YOU USE ing, Inc. for veterans! B,
16 MM “LEARN-BY-SEEING” | Soureets w17 ey
MOVIE e COST for & GOOD JOB

or & BUSINESS OF
YOUR OWN in tho vast
Radio-Electronic

P i

DEFOREST'S TRAINING, INC. INCLUDES
INSTRUCTION IN '"MOTION PICTURE
SOUND EQUIPMENT, FM RADIO AND
TELEVISION . . . RESIDENTIAL TRAIN-
. ING IN OUR MODERN CHICAGO LAB-
© ORATORIES ALSC AVAILABLE—ASK US
FOR INFORMATION! e

g TRAINING, INC

for
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CHICAGO 1t4,ILLINCIS

RADIO

ELECTRONICS
Tte Practical

“HOME-TESTED”’

Hodern “N-B-L" Way

WITH THE HELP OF

R EIGHT Big Kits of Actual “Learn-by-Doing” Radio
Parts and Assemblies with which you make 133 fascinat-
ing SHOP METHOD EXPERIMENTS in your own home!

Imagine building 7 different Radio Receivers that operate!

B A 16 mm Home Movie Projector and Twelve Reels of
“Learn-by-Seeing” Home Movie Films . . . for picture:
clear, fast understanding of Radio Fundamentals!

€ Modern, ‘well-illustrated, Loose-leaf Les-
sons, prepared in clear, simple, understand-

able language.. . . to guide you throughout
¢ 2\ Your training!

THEN GET THE HELP OF
OUR EFFECTIVE
EMPLOYMENT

SERVICE

-8 E.B. DEVRY, President
DeFOREST’S TRAINING, INC.
2535-41 North Ashland Ave., Dept. RC-D1
Chicago 14, Illinois, U.S.A. —

Send FREE “VICTORY FOR YOU!” BOOK, showing how I may .
mazke my start in Radio Electronics. g -

Name Age l
Address Apt '
N City. Zone State L
Q If under 16, check here Qlfa discha.r%ed Veteran of '
for special information. World War IF, check here.
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. i No matter what your public ad-
¥ Zlg sio*resi eatr:: r:zr;\;l:‘i ] dress needs ‘TGY T‘- S‘ewahfk ha; With Newark's kits and parts you '?
 tremendous stocks, the outfit that will do the io ] . . . i
serve You with tools, replace- ¥ for you. Al the woll known, B can easily build radio receivers,
ment parts, test equipment, seis | sianc}ard makes ari carried in Ul  #ransmitfers amplifiers, and
- e & 4 - |
need. Wire, stock. Delivery is ast and de- (MR o o cifing ey e

or anything
write or telephone if you

else you
can't

endable .+ - ¢
Chicago we ma

All our stores are staffed by

New York and
intain our own

in
tronics devices.

visit one of our 'si'o:'es. I you can Jelivery system « - - tor out-of-

visit with us you {l find our frained Sown customers we ship orders .Y

staff of remendous help to you- the same day they are received. . '
Make a good radio receivef

ho know public for yourself or 2 fine record

trained men W
SERV‘CE address needs and can hel
p you
bal cremri Shippjd\:he ;ame q select the outfit *h‘? i be;* player with automatic changer at
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iayeﬂ:y:;; rj;::’eyou ::y ;om i ;i::veul::;apu?hc:; knzw how to tremendous savings. You can con*

av U - . .
make up special combinations 10 struct these and many other radio

Newark, On special inquiries, we {8
d

satisfy them efficiently.

and electronics devices easily:

l qive you full information, prices : f you cam. .,y o T
and delivery dates P"°"‘P“Y° - stores. 1§ you can't come 1o se€ Sl Our men know how fo make it

f Newark wil give you service that Bl us, write, phone o yelegraph and .
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4 NEW YORK
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parts and special things i
want to see. Come in, |oogk u:::i::}
and ask all the duestions you
wish. Come in often you'll have
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' ELECTRIC COMPANY, Inc

N.Y.C. Stores:
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them, stocks change nav::"til'lllv's o
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Grasp the NEW OPPORTUNITIES in

RADIC

ELECTRONICS AND
TELEVISIONNOW/

Modern Radio—FM Broadcast and Reception —
Television — Industrial Electronics; Power,
Control, Communications — new equipment
and methods demand new technical ability and
experience. Keep up to date with the latest.

Shop Method Home Training

By a Real Established Resident School
with its own FM Studios, Shops and
Laboratories.

TRAIN T\;(':Tl#i lﬁ%\éANCED

MODERN RADIO
EQUIPMENT FOR YOU
TO USE AND KEEP

much greater than ever heforo!
Raclo is expanding with far-reach-

The good jobs in Radio Elgctronica
how go to the men who are equinped to
bandle them. It takes training and ox-
perience. National Schools, ono of the
oldost and largest trade schools in tho
country. mokes it possible for You to

ing imhrovements {n receptien. No one
knows et how great the Tolerision
market will bo. Eleotrenics will touch
almost evety walk of life—in industry
ond in the homo.

TURN YOUR INTEREST IN

get this trining rilght in your own RADIO INTO A CAREER THAT
hiome IN YOUR SPARE TIME. WILL ASSURE YOU SUCCESS AND
Natlonal maintains modern restdent SECURITY.

training Studios, Shopt and Labora-~
d {noora FIND OUT WHAT NATIONAL
tories shere instructors and engines: TRAINING CAN DO FOR YOU

ool o S0P MRS
training methods. Where do you gtand today In mode
HOME TRAINING {s a logical e3ten- ern l.ndustrlalypmgmu! What docs the
8lon of this practical system. future hold for you? You owe it to
A FREE legson that ahows You how Yourself to Investigate this opportu-
practical and systematlo this now train- nity. With Nationa! Training YOU
ing method I8 will be sent you withoyt OET AHEAD FAST—you may step
obligation., You mey keeP and use this into & good position or start a busi-

The very essence of National Shep Method
Home Training Is EXPER{IENGE, You get lesson to prove to yourself just how ness of your own, with little capital,
ectual experience by werking with modern practionl Natlonal! Training really fs. even befors you complete your National

Get one of the meny NEW JOBS Course.
that domend new techniques and meth- Fit yourself for a careor of inde-
ods in Modern Radlo. Get your share of pendence, guod ecarmings. success and
the NEW BUSINESS that servicing socurity in one of the fastest growing
the new gete and equipment demands. flelds in induatry. For full information,
Experts agreo that Radlo. Television Just send Jour name snd address on. the
8nd Efectronics Drei¢nt opportunities . coupon end mail i TODAY.

Get This Book
FREE

This blg beok pretents the
facts about the fietd o1 Eleo-
tronies and your opportunities
-in it together with full Infora
mation about the advanced Na-
tiona) Trainlng. Read it and
make up your own mind thst
Natlonal Tralning wlill equip
you for & great future. No
salesman will cail. on rnu from
National. The boek s FREE

Radlo and €lectronie equlpment—buliding
many types of ¢lrcults. You may bulld a
fine, long distance MODERN SUPERMHET.
ERODYNE, slgnat generator, minlature
radlo transmitter, audio oscllator, etc.—e
many other standard actual operatinp
Places of equipment—oonduct cathode
end other experiments. This practical w
advances with your training—=YO0U LEARN

’ BY DOINGI APPROVED FOR

TRAINING
UNDER &) BILL

”

See What National Training
Has Done For These Men

National Shop Method Home
Training wins good jobs, iIn-
dependence and securits. Tako
the word of Netlonal men who
have established records in
their favorite Radio. Televi-
slon, or other Uranches of
Electronics.

From O, K. Ivoy,
Washington

Clifford Hannah,
Portags La Prai-
rie, Manitoha,
Canada, writes:
““My training has
brought results as
I'm in line for
another raise thanks to Na-
tional’s encouregoment apd
thorough training.’*

with your sample lesson. Cllp
and mall the coupon TODAY?

AL SCHOOLS

LOS ANGELES 37, CALIFORNIA £57.1905

MAIL OPPORTUNITY COUPON FOR QUI

Natlonel Schools, Oedt 1-RC (Mall in envelope or Pasio
4000 South Figucroa Street, Los Angelcs 87, California on peany post card)

Mall me FREB the two books mentioned 1n gour ad Induding o gample lesson of your coutss.
I understand no salesmen will call on ne. g

D. C.. comes thfs
endorsement : 'h"l Joseph Michel,

believe Natlonal B
offers thg b':!ll; *l am enthused
course to be

.+ + Kotp up the good work. "’ :vrinlrnlnlt‘“lm:nn:
now carning $226
% month og & radlo operator

Here's a stato-

ment from R, R and technicien and $20 o week INAME © s g sl o0 o o - ) B0 o e W Bl e i 12122 teerrararemearres AGB s
Wright, Black- moro in my shop ai home,
fogt, Idsho: ““Due ADDRESS ............. el b oS e ARO OSSN = ISR T sngNer e, .o

to my training at
Nationcl I was

Rerd what other cnthusfastlc
seloctod to in- students have written about EIEREYE oo - - g e o e g 4

struct in the laboratory work Natlonal Training in the big
I of Navy and Marines.** 40 pago hook we will sond Fou. D Check here if veteran of World War Il

serisiarevars BTATE ... . it rrennrransns
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SINGLE SECTION

Catatog Mra, Yoliage Dimansions
No. OC working
o y
EL-13 3000 10 1% 3
gLt | loo 15 1 3
€L-1n 2000 15 1% 3
€L-142 ] :
ez | w 5 ¥
EL-152 % 3 t 1%
EL-A22 ! b 15§
EL-50 150 %0 3 2
EL-55 500 L] 15 lﬁ
EL-71 o] 150 b | 2
EL-53 s 150 % | 1
EL-4 © 20 1 2
EL-12 20 50
EL-30 3 750 a 73
EL-42 0 250 1
EL-8 60 250 1 "
EL-203 1% 300 %
EL-33 30 300 1
EL-53 50 30 1 "
EL-123 125 300 1%
EL-5 50 150 1 -3
EL-125 128 150 1% )
€L-10 10 400 . 2
€1-20 20 400 1 2
EL-$0 80 400 1% 234
EL-1 10 ~450 L
EL-15 13 450 i |
EL- 20 450 L
EL-3 3 450 t 4
EL-4 L] ~0 1
£L-315 10 52 i 2
DUAL SECTION
£L-242 0-40 [} [] 2
EL-250 50-50 S0 1
EL2a | o 150 1
EL-231 3015 150 ]
EL-230 3030 150 ]
EL-24 40-20 150 1
EL-25 $o-% 150 1
€L-25 £0-50 150 1
£L 60-60 150 1
€10 | 1000 750 1 2
EL-120 0-20 250 1 2
EL-245 £0-40 250 1 ]
v | 0 1 2
EL-253 15-15 300 1 2
€L-22 2020 300-25 1 2
EL-21 30-30 300-35¢ 1 b ]
EL-32 30-20 %0 1 ]
gL-254 | 1818 a0 1 34,
EL-ZIA | 8010 4 1% |3
EL-210 10-10 450
EL-151 | 1510 450 %)
EL-220 20 450
EL-240 40-40 450 % 3
TRIPLE SECTION
EL.325 20-20-20 2] 1 2
€L-ns | 10303 50 1 2
£L-313 10-30-30
EL-320 20 150
EL-224 40-20-20
EL-340 40-40-40 150
EL-324 30-20-100 150-150-6 1 2
EL-222 20-20-20 150-150-23%
EL-324 30-20-20 150-150-25
EL-332 30-30-20 150-
£L-43 30-40-28 150-150-25
i e e ] EL-343 | 403020 150-150-25
- EL-35% | 50-30-100 150-150-25 1 N
EL-352 50-50-20 150-150-2% i . 8
e s 0 EL-355 | 101518 0 1 2k
i J €L-31% 10°15-30 250 1 2
EL-354 40-20-20 250 | I 3
[ ¥-L "% EL-311 15-15-20 250-250-25 1 z
EL-334 | 303020 250-250-25 1 4
ops for Dependabili Ak N R
. s EL-316 16-10-10 300 1 2
— EL-333 20-20-20 300-300-75 1 2
P s EL-}1 40-15-20 300-300-2% 1 2%
Time is money in radio servicing. Save it-—make more SR R e X H
P o e 1 : dry el EUnz | mion i i sl
of i y-using Spragu2 Type EL can type dry e actro ol Xww 320.350-25 H :
. . % 4 . o, 400
Iytic capocitors for every possible replacement use. EE;,:"; EE{E o3 l} ;ﬁ
They're small enough to fit anywhere. They're absolute EL-310 | lo1010 0 } 2%
L ! . i . - : 3 v 4
ops in dependability. nt them i EL-362 | 201510 450300-300 1 3
’ p ependabilily. And you cdn mount them in a Aol | ey 45035025 ] 2
H B} H H H EL-364 15-20-.20 450-350-250 b ]
jiffy, aither by direct chassis mounting or by means of e | gion sou 1 :
their convenient twist prongs. Both bakelite and metal EL-312 | 10z 450450-28 1 3
(Syoo s e AT th | nke | @Er | |
washers ore supplied with each unit. ' i | D vy " 55
o . 3 -33 A
Ask for Sprague Type EL Copacitors by namet EL-360 | Is1s10 450-450-300 1 3
. ey ! ’ : EL-21s | 15818 450-450-350 1 3
. o r { QUADRUPLE SECTION
. | B EL-434 30-30-30-40 150-150-150-25 1% 2
- EL-443 40-40-30-20 150-150-150-25 15 2
. EL-452 50-50-50-20 150-150-150-7% 1% 2
i EL-422 40-20-10-20 200-200-200-25 % 2
? EL-412 10-10-10-20 300-300-300- 25 1% 2
i i EL-432 40-40-20-20 350-300-300- 25 1% 3
1 - . EL-415 20-10-5-10 350-350-350-25 1% 2y
. 4 EL-442 | 2020202 400-400-400- 2§ 1% 29
. EL-410 10-10-10-10 450 134 2
E EL-420 2-20-20-20 450 1% ;
4 4 EL-421 20-15-15-20 450-350-350-25 4
& PRODUCTS ’CO., NORIH ADAMS, MASS- EL-423 | 20152020 450-450-25-25 134 2
By ) ] E}-425 20-20-30-30 450-450-300-300 1% 3
L . k ) r EL-431 10-10-10-20 450-450-430-25 1 2
“2 > = EL424 40-50-10-20 450-450-450-25 1 1 L .-

- 1 i
| W e e " o ok - T =
JOBBING DISTRIBUTING ORGANIZATION FOR PRODUCTS OF THE SPRAGUE ELECIRIC COMPAN
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“AND WE SALUTE YOU, DR. deFOREST,
THE REAL FATHER OF MODERN RADIO..

OVER 35_.YEARS OF RADIO ENGINEERING ACHIEVEMENT

1249 MAIN STREET . HARTFORD 3 (] 'conuecrlcur

Send postcard for catalog of
new meaturing and communica-

tlon equipment, kits, parts.
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THE AMERICAN TELEVISION LABORATORIES INC.
Takes Pride in -ﬁnnquﬂcing

The Construction and Installation of the de Forest
Radio and Television Laboratory in our new Nerth

Television Center Bldg. at 5050 Broadway, Chicago

'Here, Dr. de Forest will devote his entire time to development and re-
search on behalf of the radio and television industry.

The five thousand student veterans, now enrolled in our Television School,

arc inspired and encouraged by his p.res_ence. The new student groups that

enter each week look forward to the time when they, too, will become

proficient members of the great and still growing elcctronic. industry that

Dr. de Forest created with his invention of the vacuum tube.

o

Dr. de Forest, at the age of 73, continues to pioneer. His present work is

destined to bring him new honors and add to his already overwhelming "4

achievements.

- \

Thus, we salute Dr. de Forest, not only as a distinguished scientist and
- jnventor but also@s a man who has personally demonstrated the oppor-

tunity of reward for scientific enterprise offered by our American way

of life. ‘

U. A. SANABRIA, President
AMERICAN TELEvVIsioN LABORATORIES, INC.

VETERAN TRAINING DIVISION MANUFACTURING DIVISION
AND RESEARCH LABORATORY - AND EXECUTIVE OFFICES | .
5050 Broadway Chicago 40 525 Plymouth Court Chicago 5
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DE FOREST— FATHER OF RADIO

By Hugo Gernsback

-

HE year 1947 marks the 40th anniversary of the
. radio vacuum tube—Dr. Lee de Forest's three-ele-
ment audion, the first grid radio tube. While de
Forest invented other audions before 1907, these did
not contain the all-important and vital grid. His ap-
Plication for patent of this tube is dated January 29,
1907, hence we can safely say that this date marls the
birth of modern radio.
And what a milestone it proved to be in the hij
radio! Imagine for a moment that the audior K
been invented: We would have no electronics, nof
no broadcasting, no ocean phone,
tures, no amplifiers, no television,
trons that made possible fission ga
its bombs, no guided radio weap
other radio wonders, plus myriads of new ones t
It will always remain a vivid fact which we ;
never forget: de Forest gave us these priceless gffts—
gifts that changed our lives, our habits, that ann(hilay
ed distances, that made the spoken word .and i
through all space on this planet a reality, which iy time
will unite humanity as nothing has ever done before.
Verily—to.paraphrase Winston Churchill: “N¥EVER ;
IN THE HISTORY OF THE WORLD HAS S& MUCH-
BEEN OWED, BY SO MANY, TO ONE MAN."
The callous always will parrot the hag
¥If he hadn’t invented the vacuum tuhd .
would have.” Maybe so—but it was de/Forest who did’ it
first—and how, under what heartbrefdking obstacles a/mr/*
disappointments! \
De Forest never-was a “lucky” i

inyentor who jus,tjsfu
bled accidentally upon an epoc

dios,
no talking motfpy pic-
no Klystrons, i’
nd atomic ene
ons—and hundyeds

i
e

h-
for.instance Dr. Roentgen’s discovbiv
he literally “sweated it out.” ol

This, too, was seemingly preordaine
parsonage of a poor Iowa minister
steeped in such virtues as reverence)
and thrift. All this was augmented hv _the fact: that his
mother, too, was the daughter of a inister. *

Reared under the lash of severe digipline, poverty, !
and denial in the parsonage, the young™Ngoy developed
a searing hunger for the better things of .. His con-%
stant dream was to better his condition. Fortuirately, he
was gifted not only with a never-to-be-satisfied cuiike
ity, but with an imagination of heroic dimensions. :

Thus we later find young Lee, against the wishesdelr

he was literally *
discipline, humility

P
£

%

ks ¥ ora

been fortunate to have known Edison, Tesla, and other
inventors equally well, and therefore believe myself
qualified to judge the outstanding qualities of such men.

One cannot be long in de Forest’s company before
realizing that among his greatest characteristics is his
inherent Xiodesty. He speaks in measured, quiet phrases.
His unusuhlly deep-set eyes proclaim the man of -science,
the indefatigable worker, the type of man who never
a quest in search of light and truth. His com-
lisregard of his attire, his frugal living, his con-
¥ preoccupied air, points to his tireless toil and zest
elv worlds to conquer, Indeed at.73, he has as yet
not@cund time to begin his autobiography.

(¢ sO0 many men of the genius type, de Forest has
fer disregard for money. Finances have never
a thing to him, except as a means to new scien-
Qnquests, for research and for his inventions.

atipn invention, his radiophone (broadecasting), as
‘wwell as dozens of his more than two hundred inventions.
! Few of\ history’s great inventors have been paid so
niggardly ¥or epoch-making patents. Harassed by patent
i i him and countersuits which he had to
ring in turn apsainst others, the little money that was
given him soon vagished. Once, because he was s¢ rash -
as to tell a Federal dourt that with his radiophone a man
%ould soon be able t

easy to the great inventor. The
was no exception. It was an
it inyfrustration, infdogged plodding against seem-
ingly insuperable, molintainous difficulties. There are
too many witnesses who worked with him and who cer-
ith his Welsbach gas flame audion

; tand step by step, thyough literally thousands of separate

cxperiments, finally battled himself to the three-element
grid audion. In gpite of all this evidence, there are even

5 ; : 5 i -trying tribulations discourage Lee
his family » Who wanted h'.m to_go to a theological se 'T"aﬂm ooxz-l(:]stt?hﬁ:'t sigxu:ht: ﬁagt. ;llisu:xi;d is as clear gas ever
nary, enrolled at Yale University. 73’ his ideas as young as of yore, his curiosity keener

After the first semester one of the professors gave
lecture which was to change the entire course of de
Forest’s life. The lecture was on the electromagnetic
wave theory with a demonstration of Heinrich Hertz's
experiments. This caused a veritable flare-up in the
young student who made this entry in his notebook:

“I shall learn all about the atom . .. shall guess ijts
shape ., . | shall postulate. its causes and attractions . . .
and I SHALL INVENT THE REASGN FOR TS

A bombastic promise—but it was more than fulfilled.

It has been my great pleasure to have known Lee de
Forest since 1906—over forty years. I have come to
Jmow him very well, and I have had many opportuni-
ties to study him at close quarters over the years. I have

Zthan ever. The other day he and I discussed certain new
aspects of a technical problem in television. For the
first time during a two-hour conversation his deep-sunk
eyes flashed and sparkled! His alert mind was stalking
an jdea once more!

This augurs well for his future. Let all of us—the
entire radio-electronic fraternity—corigratulate Dr. Lee
de Forest on the 40th anniversary of his famed audion.
‘Then let us wish him continuous good health, a long
life, and many new laurels.

And, may I add, let the radio industry reward him
financially for the staggering debt it owes the Father of
Radio, which it can never hope to fully repay him.



, RADIO-CRAFT fof JANUARY, 1947



'AUDION WAS INVENTED

NN THE summer of 1900, I was working
§) under the light of a Welsbach gas burn-
er in my hall bedroom in Chicago, ex-
perimenting with my so-called “Spon-
: der,” an anti-coherer for the recep-
tion of electrical waves for use in wireless teleg-
raphy. One night I noticed that whenever the little
spark from my transmitter coil was put in operation
the light from the Welsbach burner dimmed. When
my transmitter key was lifted, the normal light of
the burner was restored. Thus I was able to trans-
late into light variations the signals from my key. I
was amazed and highly elated by this unexpected
phenomenon, and for several weeks played with it,
believing that I had accidentally discovered that in-
candescent gases were affected by Hertzian waves,
and that here I had discovered an absolutely new
principle which might be of the utmost value as a
detector for wireless telegraphy. This illusion per-
sisted until my assistant and I put the spark coil in
a closet and closed the wooden door; thereupon the
fluctuations of the gas burner were no longer ob-
served. This proved conclusively that the effect ob-
served was not due to the electrical waves from the
spark, but to the sound waves therefrom. I had mere-
ly hit upon a new type of sensitive flame.

I was intensely disappointed by this outcome, but
I was positive that there must be, nevertheless, some
change in the conductivity of incandescent gases re-
sulting from the passage therethrough of high-fre-
quency electrical-waves, and I determined to inves-
tigate further and prove that my original concep-

tion had a basis in the physics of gases.

Early Flame Detectors

It was not until 1903, when I was working in a
small laboratory at 11 Thames Street, in lower
Manhattan, that I had leisure and opportunity to
resume my work in this direction. There I used a
Bunsen burner, locating within the flame two plat-
inum electrodes, one of which was connected
through the telephone receiver to a dry battery, and
thence to the other platinum electrode, I enriched
the flame with sodium, or common salt,

I then found that when the electrodes were prop-
erly located in the gas flame the signals from my
spark transmitter were distinctly audible in the
telephone receiver. I made countless experiments
with this phenomenon; and to prove definitely that
- the effect was not acoustic but electrical, I con-
nected one of the flame electrodes to my antenna,
the other to the ground, and actually obtained wire-
less signals from ships in New York harbor.
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Realizing that a gas-flame detector would be
wholly unsuited for practical wireless work, I
thought of other means for heating the gases. I
tried a small electric arc—which was altogether too
noisy to be of any use. After several futile attempts
to build such a device myself, I persuaded Mr.
McCandless, a manufacturer of miniature incandes-
cent lamps, to build for me a tube containing a
platinum plate and carbon filament. The plate was
connected to the positive side of the dry battery; the
negative terminal to the filament. In series was a
telephone receiver. This device was not the Flem-
ing valve. It has always been quite impossible for
me to understand the confused idea, in the minds of
some otherwise keen thinkers, that the audion dif-
fered from the Fleming valve merely by the inser-
tion of a third electrode therein. Without the use
of the B-battery the valve would be nothing but a
rectifier with one too many electrodes. The employ-
ment of the local battery in the plate circuit is just
as necessary an element to the success of the devicg
as i8 the grid itself. At the time I was working on
the two-element audion with B-battery, I had never
heard of the Fleming valve. My approach to this
perfected device was by an entirely different series
of events, and began with the gas-flame detector.

Yacuum-Tube Detectors ‘

This device was a genuine relay, in which the
local energy of the plate battery supplying the cur-
rent through the remaining gas in the tube was con-
trolled by pulsations of the incoming high-frequency
waves, which were picked up on an antenna con-
nected to the plate electrode, the filament-being con-
nected to the ground. This was the same arrange-
ment I had previously used with the gas flame de-
tector. At that time I had requested McCandjess not -
to exhaust the tube to any high degree of vacuum, -
because I then thought that the presence of gas was
an essential element, This diode detector, as stated
above, was intrinsically very much more than a
simple rectifier of high-frequency current, The addi-
tion of the plate battery made a very great differ-
ence in the intensity of the signals received, for I
was employing the high-frequency energy, not to
actuate my telephone diaphragm, as Fleming had
done, but to control very much larger quantities of
energy from the local battery.

I argued that the above arrangement was imper-
fect because it permitted part of the high-frequency
energy to pass to earth through the telephone and
B-battery circuit, instead of concentrating it upon
the ions between the plate and filament. To avoid
this difficulty and still improve the sensitivity of the

o
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outlined took place during the

Welsbach gas mantle, starting point of the series of experiments which led to the audion.

detector, I wrapped a piece of tin foil around the
outside of the cylindrical-shaped gas envelope, and
connected this third electrode to the antenna or to
one terminal of the high-frequency device. I then
redlized that the efficiency could be still further en-
hanced if this third electrode were introduced with-
in the envelope. I induced McCandless to construct
another “audion,” as I then called it. This last device
contained two plates with a filament located between
them, and, as before, a considerable amount of gas
in the envelope. This detector showed further dis-
tinct improvement over its predecessors,

" The Grid Audion

It occurred to me that the third, or control, elec-
trode should be located more efficiently, between
plate and the filament. Obviously, this third elec-
trode so located should not be a solid plate. Conse-
quently I supplied McCandless with a small plate of
platinum, perforated by a great number of small
holes. This arrangement performed much better
than anything preceding it, but in order to simplify
and cheapen the construction I decided that the in-
terposed third electrode would be better in the form
of a grid, a simple piece of wire bent back and forth,
located as close to the filament as possible.

At this time I was using a 6-volt filament ener-
gized from a dry or storage battery, which I called
the A-battery; the plate battery I called the B-bat-
tery—terminology which has persisted to this day.

As the various experiments and improvements

-
-
-

"-period 1903 to 1906 and later,
I applied for successive patents.
At that time the Patent Office was
not glutted as it is today, and my
applications were related to an en-

: tirely new art, so that the Office
issued my patents within only a
few weeks or few months after
filing.

Early in 1907 I conceived the
idea that this remarkable wire-
less telegraph detector, the three-
element, or grid, audion—which
had already covered itself with
glory in the minds of the hams
and wireless telegraph operators
—might also be useful as an amp-
lifier of audio-frequency or tele-
phonic currents. I had made some
experiments in this direction, and
took out a patent containing very
broad claims on the device as an
amplifier of currents without limi-
tation of the frequency thereof.
This patent, No. 841,387, granted
January 15, 1907, has since been
acclaimed as one of the most valu-
able patents ever issued by the
United States Patent Office. The
same, of course can be truthfully
said about the patent on the grid
electrode, No. 879,632, filed
January 29, 1907.

In the summer of 1906 I presented a paper be-
fore the American Institute of Electrical Engineers
describing the audion, but only as a diode using the
B-battery. I had not then applied for a patent on
the grid, or control-electrode, type, and therefore
I made only veiled reference in this paper to it. The
grid patent was filed on January 29, 1907,

Early Type; of Audions

The first audions were of cylindrical form; later,
in 1907 or 1908, McCandless suggested that it would
be easier for him to construct the device in the
spherical form. In the first audion the grid and
plate electrodes were both brought out near the
base ; but in 1907 the plate and grid electrodes were
brought out through the top of the.tube. To distin-
guish readily between the two, I used a red sleeving
over the lead to the plate, and a green sleeving over
the grid wire—*“green for grid,” to be easily re-
membered by the operator. e

In my first experiments on the audion as an am-
plifier for telephonic currents I added a third, or
C-battery as I called it, in series with the control
electrode. Although, unfortunately, I did not specify
the polarity of this C-battery, the circuit diagram of
the amplifier patent shows it with its negative ter-
minal connected to the control electrode. This was
the way I always employed it; but due to this un-
fortunate omission from my- specification, Fritz
Lowenstein was able, a few years later, to obtain a
very valuable patent covering the negative bias of
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the grid. He was, however, by no means the first
to apply this negative bias to the control electrode.

Later Audion Improvements

From 1906 to 1910 I made countless improve-
ments or changes in the form of the audion, such as
the substitution of tantalum and then tungsten for
the carbon filament; the use of nickel for plate and
grid instead of platinum; the double filament so ar-
ranged that if one burned out the second one could
be readily connected, thus doubling the life of the
detector. As early as 1907 McCandless began to
pump my tubes to the same vacuum he employed in
his miniature incandescent lamps, Naturally some
of the tubes contained more gas than did others,
and we found that a very small amount of gas made
the device a more sensitive detector than those of
higher vacuum. When used as a detector of wireless
signals, the lack-of-linearity characteristic was of
course of no importance—maximum sensitivity was
what we all were after. But so long as only an “in-
candescent lamp vacuum’” was employed, it was
impossible t0 use more than 22 or 30 volts in the
B-battery without producing the “blue arc” which at
once rendered the device extremely insensitive.

- My patents show types of audions employing two,

three, or more grids, as well as the “double audion”
having one plate and grid on either side of the
double filament. The latter arrangement developed
into a beautiful oscillator, the first push-pull type
in electronic history.

It was not until the summer of 1912 that I actual-
ly succeeded in developing the audion and its accom-
panying circuits into a genuine amplifier of tele-
phonic currents. Seeking to make this amplifier more
efficient and able to handle larger power, I besought
McCandless to exhaust the tubes to the highest pos-
sible degree, to permit the use of more plate volt-
age. But the best that he could do still restricted this
voltage to about 45. Thereupon I took some of his
tubes to a manufacturer of X-ray tubes in San Fran-
cisco, who re-exhausted these to the best of his abil-
ity, using mercury vapor diffusion pumps.
(McCandless had used only mechanical pumps.)
With these re-exhausted tubes I was able to use as
high as a 220-volt plate battery, without causing
the “blue arc.” Three of these high-vacuum audions

connected in cascade gave amazing audio-amplifier —

effects, so that using as my input source a telegra-
phone wire on which music or speech had been re-
corded, and as my output device a loudspeaker of
the 1912 vintage, I was able to hear the reproduction
of voice and music over a distance of 100 feet or
more in the open air. Thus it is evident that the
approach to the radio, or amplifier, tube possessing
an extremely high vacuum was merely a gradual,
and perfectly obvious, result of the growing require-
ment for more power from the amplifier or the oscil-
lator. More power demanded higher voltages, and
it was obvious that higher voltages would necessi-.
tate higher degrees of vacuum. I never considered
for a moment that there was any invention involved
in the gradual evolution of the audion from'a gas-
eous, or low-vacuum, to a high-vacuum device.

At this point in the development of the audion am-
plifier I was requested by my good friend John Stone
to bring my demonstration apparatus from Palo
Alto, California, to show to the engineers of the
telephone company in the Western Electric labora-
tory in New York. From that point on, the further
development and refinement of the audion amplifier
to its present degree of ultra-perfection is well-
known electronic history, and requires no résumé
here,

Regeneration and Oscillation

During those epoch-marking experiments in Palo
Alto, in the summer of 1912, I accidentally hit upon
the feed-back circuit, which made of the audion am-
plifier an oscillator of currents of any frequency.
Thereafter began the intensive development of the
“oscillion,” as I then called it, in larger and larger
sizes and degrees of power, until in 1915 I was em-
ploying a 25-watt power tube for broadcasting from
my Highbridge, Bronx, laboratory steel tower. Si-
multaneously, the Western Electric engineers were
developing the oscillator along very similar lines to
a point where they were able, utilizing a battery of
one hundred or more of these tubes, to transmit the
human voice across the Atlantic without wires—a
feat the prediction of which by myself, just two
years previously, had been considered a ridiculous
improbability, had almost resulted in my incarcera-
tion in Atlanta Penitentiary!

1|slii-
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Evolution of the audion. Even the earliest flame detectors incorporated the B battery, as shown in the left-hand figure [Patent No. 867,878).
The circuit at center {Patent No. 836,070) is essentially the same, with a heated filament in a low-vacuum tube taking the place of the Bun-
sen burner flame. Thus the B battery was also a feature of the earliost two-element audions. In the circuit at right (Patent No. 841,387) we ses
the separation of r.f. and local circuits, as well as the C battery (credit for the invention of which 'was lost o de Forest because polarity
markings were omitted from the patent drawing). Obviously the whole series of heat detectors were thermionic relays, not simple rectifiers.
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'BIRTH OF THE AUDION

\ HEN I first became associated with Dr. Lee
de Forest in 1904, the dependable communica-
tion range of wireless was less than 100 miles.
At that time he was driven by two ambitions—
) to increase the sending distance and to discov-
er a better detector—with the greater stress on the lat-
ter. He reasoned that improved detector sensitivity would
automatically increase the transmission range. None of
the then current coherers, magnetic and electrolytic de-
tectors did ever satisfy the rigid requirements and hopes
of de Forest.

At this time a disaster (which upon closer analysis
was not a disaster but a real blessing in disguise) oc-
curred to de Forest, A court decision, in favor of Mar-
coni, strictly enjoined him “to forever desist from the
manufacture, sale or operation of any system of wireless
telegraph.”

Penniless, but not discouraged nor beaten, he rented
a small, inexpensive space in the Parker Building, then
located at the corner of Fourth Avenue and 19th Street,
New York City. Here he started his renewed search for
a “better wireless detector.” Watches, clothing, and
keepsakes were pawned. His brother Charles made razor
strops with a special “lick-dob” on them for sharpening,
the blade, which I demonstrated and sold in Hageman’s
drug store window across from the old Grand Central
Station” as new experiments began and our hopes rose.

Ultimately the audion was invented as a result of
brilliant reasoning by de Forest. Up to this time all
known methods of reception depended upon or were
derived from the three natural elements of water, earth,
and air, notably metal filings, electrolytic fluids, and
iron magnets. The possibility of using fire—the fourth
and only remaining natural element—was at first un-
noted, but the fluttering of a Welsbach gas flame in the

3
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By Frank E. Butler 2P

A first-hand account
written by an assistant
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of de Forest throughout the h
years which immediately pre-
ceded the most revolutionary in-
vention in all the history of radio.

presence of a spark gap was the miraculous and meager
clue flashed by Fate to the keen mind which saw in it
the path to his great discovery. His clue was the possi-
bility that heated gas molecules might be sensitive to
high-frequency electric waves. Such a theory was at
least a new creative thought—not a copy or a follow-up
of anyone else’s idea. But, how to use it and with what?
That was the real problem to solve. “Can heat hear?”
was the first crude question! How was heat or gas or

idea the famous and very esential B-Battery came into
being, marking the first revolutionary advance in wire-
less since its beginning—a step as important to radio
and electronics as was Franklin’s discovery of electricity
during an electrical storm by means of kite and key.

Dr. de Forest believed that if two bodies adapted for
use as electrodes in a wireless receiving circuit be slightly
separated, the space between them could be neutralized
sufficiently to enable them to act as a detector of elec-
trical oscillations. Provided that the intervening gap be
put into a condition of molecular activity by the action
of heat such a condition of ionic activity would cause
what otherwise would be a nonsensitive device to become
sensitive to electrical wave influences, His first impres-
sion was that this could be accomplished in free air,
and so it first was done.. There was no intention at the
start to enclose the heating medium in a container of
any kind, much less the thought of a vacuum.

Imbued with this revolutionary theory of using heat
it was logical for de Forest to think of an open flame
that would be small, concentrated, and adjustable. He
selected for his experiments an open flame as generated
in the common Bunsen gas burner universally used in
research work.

Several standards of various types and designs for
holding or suspending the necessary electrodes were
made, equipped with binding posts on top to admit the
ends of the wires. They were made 80 as to raise or lower
the height of the extended terminals which later were
placed in or adjacent to the open flame. A low-power
transmitter was located on the other side of the room.
In this case, the distance between the sending and the
receiving points was of no consequence—the ability to
receive ‘something in the nature of a signal meant
everything,

both to be fondled, handled, and nursed into a pgactical

application? *

De Forest’s basic problem reduced to its simplest
form was threefold: What kind of heat to use? What
kind,of electrodes to employ? By what process could
neutralization of gap be best obtained? He did not

As a result of de Forest's earlier preliminary tests,
the fact was firmly established in his mind that the
proper and only successful detector should operate upon
the principle of relay ac-
tion. According to -this
revolutionary idea some
kind of automatic trigger
device should contro] the
local energy from a boost-
er battery (from which
the name “B-battery” is
derived.) Activated by the
incoming signals it would
thus re-create the audible
sound of the original

; transmitted signal. The
plan was simple.

Assuming that a circuit
were used in which the an-
tenna impulses passed
through a “gap of flame”

RANK E, BUTLER was born in
Monroeville, Ohio, only a fow
miles from the birthplace of Thom-
as A. Edison. Like Edison, he start-
od his career as telegraph oper-
ator from the same location and
at the same age of |5 years. On
June 10th, 1904, he resigned as
train dispatcher on the New York
Central to become associated with
Dr. Lee de Forest in the young
art of wireless telegraphy, and for
many years afterwards acted as
his chief assistant. In 1908 he
organized The American Wireless
Institute, the first school in the
world o teach wiraless engineer-
ing. Many present-day radio ex-
ecutives and angineers are samong
to earth in the path of his graduates, and he points out
which there was inserted fh;f flrom the ruin:’ of fhilsqﬁoneher
PR school was started, in , the
a telgphone recelver—and forerunner of the RCA Institute.
provided there was even Mr. Butler - designed numerous
a breath of signal coming aatly radio circuits; was sales
in over ‘that route—why manager of Sev*iw' ’xbeh come
: : panies, among them Archatron,
would it not _be possible 1:.0 Volutron, Arcturus and' Ken-Rad.
boost or rejuvenate this He is known among acoustical
feeble electrical impulse, engineers as an inventor in
to amplify it into audibil- :hi’ and *’;e "_':vinfg ~Pi='fure] ﬁelﬁ-
ity by the use of an elec- R e e
trical booster of dry cells g ot M L
—B-battery in embryo.

of books dealing with the progress
of wireless, radio and eloctronics.
With the inception of that
RADIO-CRAFT for JANUARY,

1947




realize that the answer to these three questions would
spell—-radio tube! His original idea of a flame augment-
ed by the B-battery, and his ultimate development of
the three-element tube with its filament, plate, and grid,
are identical in theory and operation—differing only
in degree—an undying tribute to the brilliant genius
of Lee de Forest. !

In his initial Bunsen burner tests a live flame stood
between and divided two electrodes with no physical
means of contact (such as a wire or other metallic
medium). The heat of the gas created the “phantom
medium” over which the signal might flow. De Forest
chose to call this phenomenon, ionic action, though he
might as well have called it electronic action.

The illustrations show -explicitly and clearly the line
of reasoning de Forest followed from ohe test to the
next, even though they do not include all the many
experiments that were tried, only to be discarded later
ag being impractical or not applicable. Those shown here
constitute only the major steps. They do not represent,
in the slightest, the complete research and intense
analysis of de Forest as he progressed methodically
and confidently with his experiments. So thorough and
extensive were his tests that he applied for patents—
not one but twelve! The first five covered his experi-
ments with an open gas flame.

Had de Forest been interested in copying any pre-
vious -experiments of others, as is so often unjustly
and untruthfully claimed by those who were not there,
he naturally would have started his research with the
bulb first, but it is significant that the sequence of his
patent applications shows how unerringly he pursued
the path of investigating heat as the only avenue to
iead him to his goal—a path which scientifically could
not have been traveled to success in any other way.
This is a highly important historical fact.

In the first experiment (Fig. 1)-'a common Bunsen

burner was lighted and adjusted to an intense blue

flame. The metal frame itself formed one of the two
terminals or electrodes, thus being a part of the elec-
trical circuit. The standard holding the second electrode
was moved so that its projecting wire entered the area
of the flame near the center. Obviously the electrode
which was placed in the flame was of relatively higher
temperature than the standard itself which formed. the
other electrode. Thus was formed a local receiving cir-
cuit possessing a certain asymmetric electrical con-

ductivity which permitted the current from a few No. 6
dry cells to pass from the relatively cool burner stand
to the more highly heated one. (Current in 1906 always
traveled from positive to negative.) Fortunately the
adjustment of the terminal wire in the flame during
the first trial was perfect—quite by accident—other-
wise no signal could have been heard. But there was no
mistake about this! The signals were very weak, yes—
but nevertheless they were real reproduced signals sent
across the room.

This initial test brought out two important results:

First it proved that heat was effective in detecting
wireless waves. Second it witnessed the birth of the
B-battery—the importance of which cannot be empha-
sized too much, because without this simple adjunct
our present-day radio and electronics would not be
possible. ‘

The second test (Fig. 2) was prompted by a query
which in itself seemed trivial, yet it was fraught with
great possibilities, as later test proved.

“If one electrode in a flame produced such promising
results—what will happen if two terminals be im-
mersed in the flame,and are different spots in the flame
more sensitive than others?”

Then another test (Fig. 3) suggested itself. Instead
of using two plain points of wires as terminals, why
not employ “blinkers” -or reflectors at the end of
terminals, and deflect or concentrate the “ions” across -
the flame. Another test consisted of two wings—first
plain flat pieces of metal, then perforated ones.

It was observed that the extreme outer edge or
envelope of a flame appeared to be the most sensitive
spot and there was a difference in signal strength be-
tween a cool wire just approaching or touching the '
flame and when, a moment later, that terminal tip
became red hot. It was also noted that varying the
voltage of the B-battery produced a marked difference
in results. Every disclosure was startling in effect and
heightened the curiosity and anxiety of de Forest to
probe even deeper into this fascinating research.

The next test (Fig. 4) was a radical departure from
the previous ones and illustrates the wide range of the
inventor’s imagination. This consisted of a trough-like
electrode suspended horizontally above the flame. Vari-
ous crystals of potassium, halogen sodium salts, ete.,
were placed in the trough, and when heated would emit
different gasses or rarefied heated air. Parallel to this
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trough and above it was suspended a straight wire of
the same length, this being the second electrode. The
idea of using salts was to improve the sensitivity of the
gap by further increasing its molecular activity. This
was perhaps de Forest’s inception of a “rarefied area”
such as only an evacuated medium could produce—a
radio tube in embryo.

Then followed the introduction (Fig. 5) of four term-
inals in flame arrangements. This time the ends of
the electrodes were made with rings of slightly different
circurmference so that each terminal could snugly en-
circle the flame, one ring on top of the other and each
leading to a different part of the circuit. This test again
shows de Forest’s original idea of keeping the high-
frequency current path distinct and free from that of
the local telephone current—the idea of separating the
high-frequency from the audio circuits. It was in this
experiment that de Forest obtained his first vague
idea that the influence of high-frequency impulses could
be impressed to better advantage on the conducting
medium by means of a third electrode (the “grid”).

It now seemed that de Forest was running into a
log-jam among .so many results—each of which pre-
sented its own set of baffling problems. The situation
was bewildering—the search too intense. Anything
might or could happen to precipitate a crack-up. It
was this latter specter that haunted de Forest, for
although he had learned a great deal about the

The first thing to be decided was the voltage and
the number and kinds of electrodes to use. It was
de Forest’s intention to follow the series of bulb tests
along the same sequence as was done with the flame.
It would take longer, but at least give the benefit- of
comparisons. A Christmas “tree lamp with its small
candelabra base and low voltage was considered the
most advantageous type. This style of lamp was obtain-
able locally from a manufacturer named McCandless
Incandescent Lamp Co. However, making up only two or
three samples of electric lamps which possibly would burn
out after only a few moments’ trial presented a real fi-
nancial problem. It required unusual skill on the part of
McCandless to construct the various electrodes and then
to evacuate the tube with a hand pump before sealing.
Sample after sample was discarded and yards of glass
tubing sacrificed before the first crude specimen (Fig.
6) was produced. Then followed bulb after bulb, made
along the same lines as the previous flame-tests. Each pro-
duced varying degrees of good or bad results—represent-
ing a maze of baffling problems. Then followed a test with
a tube in a horizontal position (Fig. 7) designed with a
small cup on the bottom which held a portion of mercury.

The next test, using two wings (F'ig. 8) is especially
significant. It is not only the original amplifier, but it
also introduced for the first time the use of a “bias
C-battery” clearly shown in the patent drawing with

action of heat and its relative importance to wire-

less detection, yet once again it was a whiff of air |~ "

that turned the tide against him just as it was a
whiff of air that feebly fluttered the Welsbach burn-
er that originally inspired him. He had observed
that the slightest draft of air could blow the flame
out of its delicate adjustment—thereby altering the
action and rendering the reception unstable. This
observation sent de Forest into despondency as it
convinced him that no matter how successful his
flame tests might be—or whatever type electrodes
he might use—its practical use, as for instance on
shipboard, was. impossible. At last—the realization
that the dead end of a street had been ‘reached.

The instability of an open flame and its suscepti-
bility to drafts then caused him to shift to another
type of heat-producing medium in an attempt to find
the necessary steadiness. There seemed nothing
quite so handy, practical or promising as a lighted
incandescent electric lamp.
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its negative plate leading to the control electrode—un-
assailable direct evidence that the idea of “negative grid
bias” positively was originated by de Forest (though it
later meant a fortune to those concerns controlling the
Lowenstein patents).

With this idea fresh in-mind de Forest next tried
a tube having only one wing and filament. He pasted a
strip of tin foil on the.outside of the tube. (Fig. 9)
which he used as one electrode—but this produced no
favorable result. A safety razor blade was lying within
reach. Preoccupied with many thoughts de Forest care-
fully cut the tinfoil—round and round—irto a long
spiral piece like a spring, without changing its location
where it was pasted. This simple act had the effect of
making a coil of flat metal instead of a flat plate—two
quite different and distinct things electrically. This
was hooked up and tried. The result was startling.
Hopes rose. This also was the time a 6-volt storage
battery: with adjustable resistance was used for fila-
ment supply. Likewise the amount of B-voltage was
set at 2215 volts with a potentiometer for varying its
potential—two items that remained standard in future
radio circuits for many years afterward.

Experiments were continued with a wire instead of
a tin-foil spiral. De Forest figured he had too much
wire wound around the tube, which luckily was a sturdy
ane, able to withstand the series of additional tests.
Signal strength continued to increase as he kept con-
stantly snipping small pieces of the coil to reduce its

_length.

Finally when only about 13 inch remained of the -

original coil—not even enough to completely encircle
the glass—he obtained his greatest results, and he
stopped there. Feverishly he took this small length of

wire and with a pair of long-nosed pliers bent it into a*
flat zig-zag shape having the over-all dimensions of the
flat 5g-inch wing, This was taken over to McCandless.
Dramatic and intense moments followed.

“It is my impression,” said de Forest, “that if we
take this zig-zag wire and place it on the inside where.
it will be closer to the hot filament and the cold wing
we'll notice a decided improvement. In fact I believe
the closer we group the three elements the more effec-
tively they will operate.”

At this point de Forest sketched the idea he had in
mind. Here again was shown the third or C-battery in
the input circuit. This indispensable C-battery, like
its big brother B-battery were both discovered and used
before their famous sister the grid came into existence!

Several sets of tubes were made with the elements
in different locations. Each was carefully tried. One
of these was made with the zig-zag wire interposed
between the filament and the wing. By a streak of for-
tune this was the last one to be tested.

Disconnecting the previous tube, de Forest reached

~ for the remaining specimen that was still resting in the

old shoe box filled with cotton batting in which it was
brought from the MgCandless shop.

In that unforgettable moment, de Forest gently held
this remaining tube in his hand as if he had a pre-
monition of what promise it had in store for him—and
mankind. When all was in readiness again, he called

- across the room saying:

“0.K., Frank! Let’s have some signals!”

Immediately I started sending the familiar “Dash-dot-
dot”—of the letter D with the same monotonous action
I had been accustomed to for years, with no special
thought that this was an exceptional occasion. Two or
three D’s had been made when my

Fig, 10—End of de Forest's lorg search for the beter detector—the original grid audion.

senses were jarred by the wild,
almost frantic yell from de For-
est saying:

“That's it, Frank! My God,
you ought to hear those signals!
I never heard such perfect D'a
before—Here také these phones
quick and let me send it to you.”

He dashed toward the trans-
mitter—passing me as I rushed
for his headphones where I too
listened in amazement at the
quality and strength of signals.

At last de Forest’s dream had
come true. That moment saw the
birth of the “three-element vacu-
um tube” (Fig. 10). Our “better
detector’” had become a reality.

The life of that pioneer tube
was scarcely three minutes before
it burned out. In that short and
glorious life-span it had accom-
plished what none of the human
race had ever seen or heard sinoe
creation. It was the first mes-
senger from Cosmos chronicling
the harnessing of.the electron.
Its sound, though weak, was
strong enough in its message to
echo throughout all future ages.
Its infant range was merely the
length of a dingy room—a far
cry from that of its offspring to-
day which girdles the earth and
reaches into the infinite space of
the planets.
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foreman .
put the in-
vention 1in
practical
working shape and hand-
ed to the world a useful device . . . 2 more meritorious
act than the simple dreaming that it could be done.”
So wrote Lee de Forest’s assistant, C. D, Babecock, to
H, W. McCandless on December 9, 1913. Behind this
letter lies one of the greatest success stories of the early
days of radio, a story unfortunately not too well known.
Henry Wallace McCandless, guiding genius of the
firm of H. W. McCandless & Company, Inc., was grad-
uated in mechanical engineering from the University
of Illinois in 1890.'In 1895 he founded his company and
engaged in the manufacturing of miniature incandescent
lamps at 67-69 Park Place, New York City. In the en-
suing years he built up a reputation for being able to
make special lamps of all types. His work and reputa-
tion were such that large lamp manufacturers referred
their orders for special lamps of unusual design or
characteristics to him. Because of his knowledge of
materials and the techniques of handling them, he was
able to fulfill the most bizarre requests. As he developed
new techniques for handling glass and metals, he also
made lamps of his own design for special applications.
Few realize that even in the field of surgery part of the
progress made in those days may be attributed directly
to the lighting developed by McCandless.

Experimental Pre-Audion Tubes

When Dr. de Forest and his assistants were strug-
gling with the idea of the audion, it was but natural
tRat they should turn to the foremost lamp-maker of
the day to have their models made. Toward the latter
part of 1905, C. D. Babcock, one of de Forest’s assist-
ants, came to McCandless with a crude lamp and asked
if he could duplicate it. The sample had a flat anode and
was unbased. Babcock said that de Forest was working
on a wireless telegraph detector, that he had tried an *
experimental form using a gag flame, and was now de-
sirous of replacing the gas flame by an incandescent
filament.

Accepting Babcock’s order, McCandless cut the sample
apart and made six copies of the model. These bulbs had
a carbon filament and a nickel anode. Two days later
Babcock came back and brought de Forest with him to
discuss the bulbs,

While the first order was a duplication job, subsequent
orders were for bulbs made up in accordance with
sketches, usually extremely rough ones, provided by
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By Gerald F. J. Tyne

Babcock or de Forest, who called these devices -‘au-
dions.” These were all essentially two-electrode devices
(filament and anode) and the lead to the anode was
brought out through the wall of the glass bulb, some-

' times at the top, sometimes- at the side.

The First Order for Audions

In the fall of 1906, de Forest and Babcock ordered
a large quantity of tubes, all alike. When McCandless
received the large order, he assumed that these men had
at last found exactly what they wanted. However, they
returned in December of that same year and asked him
to make up more models, this time with a zigzag wire
grid between the filament and the plate, or “wing” as
it was called at that time.

The earliest of these “grid-type” audions had carbon
filaments of the treated type, the grids and wings were
of nickel, and the bulbs were c¢ylindrical. They had single
filaments, but double filaments were soon introduced,and
the records of the McCandless Company show that the
first double-filament types were made in 1906.

Henry Wallace McCandless, who built the first audiens.
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Early double-flnmeni double-grid and double- plafe audion, now owned by Louis G. Pacent. .

The first double-element type
(plate and grid on each side of the
filament) was made in April 1909,
but the single-element type contin-
ued to be made for some years there-
after. These double-element tubes
were known as ‘“double audions,” and
were sold by de Forest at a higher
price than the single-element type. A
number of these double audions are
shown in the attached photographs.

Contributions by McCandless

It was evident to McCandless that
these men were experimenting and
as usual he drew on his wealth of
knowledge to make suggestions as to

— -

how the tubes might better be made.
The earliest tubes had all the ele-
ments mounted on a single stem, al-
though the leads for the grid or
wing, and sometimes for both, came
through the side of the bulb instead
of through the “press.”

MeCandless and his shop superin-
tendent, Jacob C. Grogan, felt that
the audion would not become a com-
mercial product until the tubes were
designed with the grid and wing on
one stem, and the filament on an-
other. The purpose of this was, first,
to keep the leads separate and, sec-
ond, to save the loss of audmns due
to burning out of wire filaments dur-
ing exhaust. With the double-ended

assembly it was easy to cut off the
stem of the bulb, splice on a new neck
and seal in a new filament and stem,
thus saving the bulb.

While this development work was
going on, McCandless was working
on another project. For a long time
he had wanted to make a satisfactory
incandescent lamp to operate at two
volts, so that it could be used on a
single storage cell. The character-
istics of the available carbon fila-
ments would not permit this, with
the filament diameters available. The
filament had to be so short that only
the center part glowed, the tempera-
ture of the end portions being re-
duced by conduction of heat through
the supports,

Improvements in Filaments

In 1906 a friend brought from
Germany one of the newly-developed
tantalum - filament, 110-volt incan-
descent lamps, which were then little
known in the United States. Me-
Candless broke open this lamp, and
using approximately 1/55 of the
length of the 110-volt filament, made
up a two-volt lamp which was suc-
cessful. He then tried to obtain addi-
tional tantalum wire from Siemens
& Halske, with the understanding
that it was for use in lamps operating
at less than ten volts filament. Al-
though he made some progress in the
early stages, negotiation was never
successful because of patent difficul-
ties. He did manage, by working
through the Association of Lamp
Manufacturers, to get limited
amounts of this wire from the Gen-
eral Electric Company.

McCandless decided to try tanta-
lum-filaments ingthe audion. It was a

- -

Three evolutionary steps. Left is 1908 audion, center a 1910, and right a 1912 type.
RADIO-CRAFT
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good inspiration, since it improved
the electrical characteristics con-
siderably, but it had its disadvan-
tages. It was not stable in position.
When heated it would not remain in
a plane, but would twist around to
such an extent sometimes as to touch
the other elements. The important
thing was that it could be made to
operate at four volts. Carbon fila-
ments required at least six volts for
satisfactory operation.

About this time tungsten filaments
came into the picture, and McCand-
less, ever on the lookout for methods
of improving the quality of the au-
dions he made, tried them. The tung-
sten filament of that day proved to
be little better than carbon and far
inferior to tantalum,

The suggestion was made—by
whom McCandless does not remem-
ber—that a tungsten filament be
used because of its rigidity, but that
it be wrapped with tantalum to get
good emission. Always open to sug-
gestions, McCandless tried this ex-
pedient. It was successful. The com-
bination was as good electrically as
pure tantalum and as good mechan-
ically as the carbon filament.

Soon after the first tubes were
made for de Forest, in 1905-1906, a
young man came to McCandless and
wanted to buy some audions. Mec-
Candless consulted de Forest who
told him: “Sure. Sell them to him.”
This McCandless did, and the word
gpread, so that more and more tubes
were sold on an over-the-counter
basis.

One of these customers, who first
came to buy shortly after McCand-
less had introduced the tantalum-
wrapped tungsten filament, was Dr.
Walter G. Hudson, an enthusiastic
amateur, then chief chemist for du
Pont. McCandless showed him the
audions with the tantalum-wrapped
filament and told him that the
wrapping was an extremely tedious
and time-consuming operation. Hud-
son bought ‘some of the tubes, and
after he had used them came back
to McCandless and said:

“T have an idea. Let me try it, and
if it works I'll-patent it and go fifty-
fifty with you if it proves saleable.”

Hudson’s plan was to grind the
tantalum to powder, make a paste of
the powder by adding a binder, and
applying the paste to the loop of the
tungsten filament. Hudson provided
the paste and the audions made in
this ‘manner were very satisfactory,
In fact the “Hudson filament” type
soon became the “standard” audion.

During these years of development
work on the audion, McCandless was
not focusing his attention on mate-
rials alone. He was also experiment-
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ing with the shape of the tube and
the positioning of the elements
therein.

Better Pumping Equipment

The early audions were made with
the vacuum ordinarily obtained in
the incandescent lamp of that day.
When McCandless began to manufac-
ture miniature lamps, he used an ex-
haust pump of the “Packard” type.
Later he added so many improve-
ments to this that it became known
as the “McCandless pump.” At that
time no pressure gauge was used on
the pumping equipment. To deter-
mine when the proper vacuum was
attained the mercury valve which
checked the back-rush of air into the
pump was watched. The tubes were
pumped until practically no bubbles
appeared at that point. The bulbs
were checked for leaks with a high-
tension spark-coil device, commonly
used by incandescent lamp manufac-
turers for that purpose.

De Forest kept demanding higher
and higher vacua -in the audion.
Later, for higher vacua, the tubes
were baked in an oven to a very high
temperature while still on the pump.
In some cases the bulbs were heated,
by the direct application of a Bunsen
flame, almost to the collapsing point.
This was done to expel all the gas
occluded in the glass bulb.

A few years later, in August 1910,
McCandless replaced his pumping
equipment with two rotary pumps of
the Gaede type (not the Gaede molec-

Courtesy R. McV. Weston,
A 1907 audion, once ‘owned by J. A. Fleming,
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Cour;csﬁ 6 F._J. T;mc
Left—An early de Forest “Singer Type" audion. Note the metal base. Right—An Ultraudion
with Hudson filament mounted in an adapter to permit operation in candelabra socket.
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Courtesy Clark VHietorica.t Ll'b'm-rﬁ
Very early type of three-electrode audion, made in 1907 and 1908.

Reconstruction of the 1907 lappearance of the building at §7-69 Pack
1Place, New York City, where the first Audion was made by McCandless.
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ular pump). A third such pump was
added in February 1911. De Forest
continued to demand higher vacua in
the audion and sometimes returned
the bulbs for re-evacuation, com-
plaining of a lack of “sensitiveness.”
Grogan insisted that the lack of
sensitiveness was caused by pumping
the tube to too high a vacuum. This
was particularly the case while de
Forest was on the West Coast with
the Federa]l Telegraph Company,
where he was trying, in 1912, to
make the audion function as an
amplifier.

Detector vs. Amplifier

Here is a confusion of the terms
“sengitivity” and “output.” In the
case in question de Forest, on the
West Coast, was trying to get high
output by operating at high anode
voltage. The tubes would not give
output, hence he said they were not
“sensitive.” What he meant was that -
he could not get the desired ampli-
fication at high power levels because
of ionization of the residual gas. The
gaseous tubes advocated by Grogan
and operated at low anode voltage
would detect lower voltages but
would not give high power output.

MeCandless made a number of au-
dions for the Federal Telegraph
Company while de Forest was with
them. ’

In the fall of 1912 de Forest came
east with a view to interesting the
telephone company in the amplifying
properties of the audion, for its use
as a telephone repeater. After he had
demonstrated the device, de Forest
left the apparatus with the engineers
of the Western Electric Company,
and gave them permission to pur-
chase additional bulbs from McCand-
less for their experiments. McCand-
less made for them two types of
bulbs. The first was a tantalum-fila-.
ment double audion, and the second a
single audion, but having larger ele-
ments and a larger bulb, with a long-
er, higher-voltage filament of tanta-
lum. These tubes are shown in the
photographs. The larger’ elements
were used at the suggestion of
Grogan. )

Some time prior to 1912 the Mar-
coni Company took official cognizance
of McCandless’ work on the audjon.
Mr. R. W. Sammis, then chief en-
gineer of the Marconi Company, in
a preliminary telephone conversation
offered to give McCandless the job
of making Fleming valves for his
company, provided he would stop
making sudions for de Forest, Sam-
mis later wrote McCandless a letter
transmitting to him a copy of the
Fleming patent and stating that it
covered the audion and in fact any
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type of rectifying vacuum detector.
McCandless consulted an attorney,
Charles McCandless (not a relative,
however), and they studied the
Fleming valve patent, Meantime, aft-
er the telephone conversation, but be-
fore the letter from Sammis, Mec-
Candless became very much con-
cerned over the situation and wrote
de Forest about it. De Forest replied,
on March 2, 1912, giving a list of the
. patents covering the various embodi-
ments of the audion, and assuring
MecCandless that he was fully pro-
tected. McCandless obtained copies
of all the patents, and after due con-
gideration decided to continue the
manufacture of audions.

Sales to the general public were
negligible after 1913, De Forest
started to make tubes himself at his
High Bridge plant and “bootleg”
manufacturers started up. McCand-
less never advertised® or solicited
trade in audions. He continued to
make special bulbs for de Forest or
any other customer who came to him
with a problem which was a chal-
lenge to his genius. He sold his busi-
ness to the Westinghouse Company
in 1914 and entered their employ as

How the Grid was Named

During the early experiments with
the first crude handmade radio tubes it
was the custom of Dr. de Forest to give
directions to his assistants somewhat
in the following manner:

“Here . . . hook this to that—and
that to this. Bring this wire over to
that post and move this over there.”

In the rapidly shifting tests it was
at times, difficult to differentiate be-
tween what was “this, that or the other
thing,” so one day, in a state of ex-
asperation, an assistant impulsively
asked:

“Doe, why don't you name some of
these parts so we'll know what you're
talking about and what we are doing?”

“All right,” snapped de Forest in re-
ply. “You know what the filament is
and which is the ‘wing’ (now known
as ‘plate’) so we’ll call this other jig-
ger—the GRID,—because that’s what
it looks like—a roaster grid.” Then,
quickly adding, as if it were equally
important:

%, .. and remember this . . . in fact
make a sign and paste it on the wall:
REMEMBER, GREEN TO GRID and
Red to Wing.”

To this day that order has never been
countermanded and we find that in
every country in the world where elec-
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Coutcay; G. F. J. Tyme
A 1916 tube, last of tho screw-based audions.
I+ was made at de Forest's Highbridge plant.

tronic circuits are planned or used the
“lJead to grid” is always specified in the
color code as—GREEN!

De Forest’s Nickel

One day as Frank Butler wasentering
the open door of Dr. de Forest’s labora-
tory in the Parker Building he hesitated
at the entrance and saw no one inside.
Just as he was about to step forward
across the threshold a slight sound came
from behind the door and he heard the
voice of de Forest unconsciously mut-
tering to himself these words:

“Humph! I don’t know whether to get
a sandwich with this nickel or to buy
a pad of writing paper. ...” .

In an instant the two were facing
each other and the sudden, unexpected
meeting took de Forest so by surprise
that he dropped the precious coin so
it rolled underneath the nearby empty
shipping boxes which constituted the
workbench. This placed the inventor in
the predicament of not knowing which
to do first—retrieve the coin or greet
Butler who was then returning from an
out-of-town wvisit.

This is but a sidelight upon the im-
poverished conditions under which Dr.
de Forest was often compelled to exXist
in those early days.

1947

manager of the Westinghouse Spe-
cial Lamps Division.

To this day the concluding para-
graphs of Babcock’s letter written
about that time must bring back a
stirring flood of memories to Mc-
Candless:

The Tribute from Babcock

“The mechanical and electrical de-
velopment of the device from those
cerude designs of mine to the perfect
instrument of the present day should
and does stand as a monument to the
gkill, patience and technical knowl-
edge of your Mr. Grogan. Particular-
ly valuable was his disclosure to de
Forest that the audion should not- be
exhausted to a vacuum known as
‘hard,” but rather should be ‘soft,’
that smgle fact took the device from
the ranks of failures and put it in
the category of successes.

“Facts are stubborn things, and
the above are some of the stubborn-
est in the history of this instrument.
The great pity is that the thing never
became more generally used so that
you could reap the reward due yoy
for the part you and your staff played
in its development.”

190 7~1947
Three Anecdotes of the Audion’s

Early Days

Navy and the Audion

A short time after the first few audi-
ons were made, Dr. de Forest took his
original mahogany receiver cabinet with
the “peep window” in front, together
with a seven-plate Witherbee storage
battery to the: Navy Department in
Washington hoping to interest them in
his new discovery. The story of how
“they entirely missed the boat” is a
classic example of many similar in-
cidents ascribed to dumb officialdom.

The several officers rendered an unfa-
vorable decision based upon six counts:

1. The device can in no way be of
service to the department either on land
or sea.

2. The device is found impractical.

3. It is undesirable on shipboard be-
cause the motion of the ship at sea
would permit the battery fluid to escape
from the vent holes of the battery,
splashing the acid on and ruining the
deck of the wireless room.

4. The price of $30.00 is excessively
high in comparison with a good crystal
detector.

. The device is short lived and bulbs
would have to be replenished too often.

6. It is regarded as unreliable and
unwanted because it is too new. It is
untried. It is not Standard Equipment,

-
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R. LEE DE FOREST
and the wireless com-
panies bearing his name
have been associated
with the United States
Navy’s wireless com-

munication, system since its early

days, and in the opinion of the writer
have had more direct and indirect in-
fluence on the development of the

Navy’s wireless than has any other

person or company up to the begin-

ning of the recent war.

One honor is riot his, however—
that of first introducing the U. S.
Navy to 'wireless
That is reserved for Guglielmo Mar-
coni, who came to the United States
in the fall of 1899 to report the In-
ternational Yacht Races by wireless.
The Navy Department appointed
several officers to observe and report
on this work, and the first wireless
message in the Navy’s history was
sent by Lieutenant Blish, U.S.N., on
September 30, 1899, from the Mar-
coni-equipped observation vessel, the

communication..

S.S. Ponce, via the Lighthouse Serv-
ice Station at the Highlands of Nave-
sink, N. J,, first U.S. shore station.

Four years later, however, de For-
est came into the picture, submitting
to the Navy one of hig sets for com-
petitive test against those of Slaby-
Arco, Braun, Rochefort, and Ducre-
tet. The Slaby-Arco set worked 70
miles from shore to ship, de Forest’s
only 42; the others made no record
worth mentioning. On the basis of
distance attained, the contract went
to the German concern.

De Forest Equipment Better

As a matter of fact, de Forest’s
set was in some ways far superior to
that of the Germans, although this
was not recognized by the Navy au-
thorities at the time. Two of the fea-
tures which he submitted were later
adopted as standard: (1) the use of
alternating current as a power
source instead of the interrupted di-
rect current used by Slaby; and (2)
the use of q self-restoring detector
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Courtesy Gerald F. J. Tyne

Lt. Weaver using the de Forest radio teloephone aboard the U. S. flagship Connecticut.
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with telephomic indicator, as opposed
to the Slaby coherer. The Navy con-
sidered the use of the coherer, with
its tape register, essential for .the
relatively untrained Naval operators
of that time. The message could be

read off slowly from the tape at any

time after its receipt if the operator
were not sufficiently trained to copy
it directly from the buzzing sound of
the decoherer. Also—an .important
factor in those days when operators
were few—a bell could be switched
into the circuit instead of the record-
er, to call the operator if he were
away from the set or if messages
came in during his sleeping hours.

The advantages of the alternator
which became painfully obvious aft-
er Navy men had spent weary
hours cleaning the mercury-turbine
interrupter of the Slaby system, were
not appreciated (or rather foreseen)
in the early experiments.

One of the early tests of de Forest
sets was held between the Naval
Academy at Annapolis and the Wash-
ington Navy Yard, and: during the
work the Secretary of the Navy
visited the former site on an official
inspection. The Secretary suffered a
slight accident at the time — some
sources say he tripped over a wire,
another that the horses drawing his
carriage ran away; but at any rate
the de Forest operator, Harry Mac
Horton, sent a little story on the

event to de Forest in Washington. -

The latter, even then. publicity-con-
scious, rushed up the narrow street
to the Navy Yard gate, and tele-
phoned the news to the Navy De-
partment, whence it was sent to the
local nhewspapers. Thus the ‘‘first
press story” by wireless was in the
Navy’s realm, using de Forest ap-
paratus. Nor was it the last!

The Slaby system soon became
antiquated, and in time American
manufacturers were given orders for
sets. Thus such well-known inventors
as Fessenden, John Stone Stone, and
{by no means least) de Forest began
equipping Navy ships and stations.
As early as 1906, there were 12 de
Forest spark sets in use by the Navy.
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EORCGE H. CLARK Is one of
tha earliest of radio pio-
. heers. He was the first radio-
man to be graduated from the
Massachusetts Institute of Tech-
nology (In 1903). Joining the
Stone Telegraph and Telephone
Co., he remained till 1908, when
he became the Navy's *'Sub.
inspactor of Wireless Telegraph
Stations.”” He remained with the
Navy till after World War I,
when he joined the Marconi
Wireless . Telegraph Co., re-
maining with it and Its suc-
cessor, RCA, till his retirement
from active work In 1946,
From the time he started with
the Navy, Clark's work led him
to value the importance of the
wtitten record. First setting up
specifications for apparatus,
then installing a system of type
numbers for equipment, he was
drawn more and more toward
"a bookish career’ till he be-
came the official historian of
RCA and the semi-official his-
torian of radio in the United
States. His collection of records
amounted to more than one
hundred volumes when he left
the Navy, and has been sup-
plemented since then by pur-
chase and gqift. Therefore his
article is basaed on something
considerably more solid than
recollection, and as such, has
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invention of vacuum-tube
control by means of a grid
that caused the wvacuum
tube to become the uni-
versal tool for radio in
transmitting, -receiving,
and amplifying.

De Forest’s first contact
with the Navy along these
lines was before he had
brought forward the grid,
however. He made his first
Government sale of vacuum
tubes in 1906, to the United
States Navy, in the form of
a complete receiving set
fitted with audion detectors,
with candelapra base.
These were, however, of
the two-element type, with
plate and filament only.
These, as well ag the three-
element forms which soon
followed, bore the name
“audion,” however.

In 1907 he came closer
to the final goal, in that
he introduced wireless

more than usual authority.

telephony to the Navy,
and with it the three-

/Three of these, the 25-kw shore sta-
tions installed in the Caribbean and
at Puerto Rico, made spectacular rec-
ords, the last-named being able to
communicate directly with the de
Forest commercial station at Man-
hattan Beach, N. Y., a distance of
1,600 miles. This was of course (as
we used to say in those days) “at
night, in the winter time,” but it was
a record nevertheless. The U.S.S.
West Virginia, equipped with a de
Forest set, while en route to the
Canal Zone with President Theodore
Roosevelt on board carried on wire-
less communication with ships off
Key West, about 1,050 miles away.
These were remarkable feats for the
time and ‘the apparatus. Nor were
these isolated cases; they were re-
peated many times.

Much of the success of the de For-
est spark transmitters was due to
three things: his appreciation of
good grounding (at Key West his
ground plate was deeply laid, in
water, but the water happened to be
a man-made lake, with coral between
it and the ocean; not until a hole was
broken through to the latter did the
station begin its record-breaking
work) ; his use of a very large pri-
mary condenser and a short spark,
thus lessening the resistance of the
latter and making for more sustained
oscillations; the fairly loose coupling
obtained, due to the large primary
condenser, between primary and sec--
ondary circuits, even with a direct-
coupled set. In addition, the large
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condenser gave him multiple dis-
charges and hence a spark note more
easily readable over static and over
the lower tones of sets such as those
of Slaby.

This was the peak of de Forest's
success with spark sets. He soon was
surpassed in technical ways by
Stone’s loose-coupled sets, with strict-
ly uniwave transmission, and by the
giant Fessenden set installed at the
Navy’s first high-power station,
NAA, at Arlington, Va.,, with its
500-cycle supply and. a rotary syn-
chronous gap.

Novy Vecuum-tube Equipment

De Forest, however, was merely
biding his time to go forward to
greater successes by a different
means. His first crude experiments
with a vacuum tube, first as a detec-
tor, then as an amplifier, and finally
as an oscillator, in time lifted radio
to a mew era, and his little nickel
grid proved to be the electrical lever
which would move the radio world.
There was a gap between the spark
era, with its use of trains of waves,
and the later vacuum-tube era, this
gap being filled for. a time by the
continuous-wave Poulsen arc system
as developed by the Federal Tele-
graph Company. Even this interme-
diate method owed much of its suc-
cess to de Forést adjunets. In time,
also, the arc passed out of the pic-
ture, and the vacuum tube reigned
supreme in all fields of radio. Leav-
ing out all matters of controversy,
broadly speaking it was de Forest’s

1947

element audion. In Novem-
ber of that year the famous voyage
of “Fighting Bob” Evans’ fleet
around the world took place. De For-
‘est interested the Navy in having a

_wireless telephone installed on the

ﬂ'-“'—‘ g o ;‘
Courtegy Gerald F. J. Tyne
De Forest "Singer Type'" tube used by Navy.
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The Type H was a 150-watt transmitting tube.

bridge of the principal vessels in the
squadron, so that officer could speak
with officer without an operator-in-
termediary. This idea, which was
technically and strategically correct,
failed, for several reasons. First, the
standard wireless telegraph set and
the new telephone could not operate
simultaneously, duplex-diplex opera-
tion not having been provided nor
indeed thought of. Second, the “new-
fangled” installation required a tech-
nical man tokeep it in operation, and
in those days such men were opera-
tors, not officers. Other difficulties
were present, as might be expected
in a pioneer indtallation, so that the
idea did not work as well as its de-
viser had hoped, yet many good re-
sults were obtained with it. One of

these was the “broadcasting” of
phonograph records by then Chief
Electrician H. J, Meneratti from the
U.S.S. Okio to her sister ships, dur-
ing many nights of the world voyage.
This story alone ig most interesting,
but space does not permit further
description. .

Not long after this world cruise,
de Forest presented the audion to the
Navy’s attention for use as a detec-
tor, and little by little it became more

desired; sales became more frequent. .

An official accounting made for later
court proceedings lists a sale of 1,000
single plate and grid audions at $2.50
each, sold on contract dated January
12, 1914; 500 oxide filament tubes, at
$12.50, on October 5, 1916; 1,000
ultraudion and amplifying tubes,
double plate and grid, at $4.00; on

September 25, 1917. These were not -

the first, nor. the last, nor the total
of the sales, but are mentioned to
give a general idea of usage and
price,

There was, unfortunately, one
bone of contention between “Doc”—
as de Forest is called lovingly by his
friends—and the Government from
the beginning; he contended that ‘“‘a
little gas in the tube was a good
thing,” whereas the Navy said it was
not. Both were right! De Forest was
in some ways an amateur at heart,
and sold his first tubes to amateurs.
These eager lads wanted the greatest
sensitiveness possible, and were per-
fectly willing to juggle filament cur-
rent and plate voltage to obtain it.
That such tube conditions did not
make for, stability bothered them not
at all. But it did bother the Navy;
each tube had to have the same con-
stants as its mate, so that if a tube
burned out during reception of an
important message a second could
be switched in and used immediately
without readjustment. The contro-

AUDION DETECTOR.
FROM DE FOREST
WIRELESS T'ELE CO %

@ Two of the early pre-grid de Forest audions, each with two plates and filament.

Courtesy Clark Historical Library
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versy ended with the Navy specify-
ing such a standard tube, which de
Forest either could not or would not
make, and so he lost what might have
been a very profitable business dur-
ing World War 1. It was appreciated
by those in charge that Dr. de For-
est had brought audions into the
world and to the Navy Department,
and that it would have been only
right to reward him in the form of
orders; but Navy efficiency of course
came first.

Audion Amplifiers
~ All of the foregoing refers to the
use of the audien as a detector for
reception of spark signals. Next in
line was de Forest’s offer of the
audion as an amplifier, destined to
become an indispensable element in
radio operation. For years previous,
various forms of amplifiers, all of the
carbon-microphone type, had been
tested by the Navy. Not one had
proved worth adopting. On Novem-
ber 25, 1912, all this was changed.
On this date de Forest sent to the
Navy for test a “breadboard” model
of a three-stage audion amplifier, the
result of his experimentation at the
laboratory of the Federal Telegraph
Company, Palo Alto, Calif. This was
brought to the Arlington station,
NAA, by Charles Logwood, Dr de
Forest’s assistant, and others. Chiefs
W. A. Eaton and J. W. Scanlon, and
the author, tested it for distance,
and also for degree of amplification.
Stations hitherto unheard at NAA,
especially some on the West Coast,
came in readably, even in the day-
time. Technical measurements
showed an amplification of 4 for the
first stage (in terms of “audibility”)
and a value of 10 for two stages. The
third stage ‘‘squealed” so that it
could not be used. This model, al-
though crude, showed so much prom-
ise that de Forest was encouraged to
develop it into practical form, and
during the ensuing years many pur-
chases were made. In December,
1913, the Radio Telegraph and Tele-
phone Company, one of de Forest’s
companies, quoted $475 for an ampli-
fier, and that same month a requisi-
tion was made by the Navy for ten
amplifiers with four relays and bells
and two loud-speaking horns. (The
relays were of the Weston galvanom-
eter type, and the bells showed that
de Forest had at last caught up with
Slaby’s coherer and bell of 1903!)

The third development of de Four-
est which came into later major
adoption by the U.'S. Navy was his
oscillating audion, particularly when
associated with a receiver and used
for heterodyne reception. The his-
tory of this is indeed involved.

The Navy first became interested
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in heterodyne reception during 1912,
when the 100-kw Fessenden spark
set at Arlington and a 30-kw Poulsen
arc temporarily installed at the same
station by C. F. Elwell were being
given a long-distance test by recep-
tion on the U.S.S. Selem. The spark
set, of course, developed discontinu-
ous waves; the arc wag a continuous-
wave generator. The Fessenden com-
pany installed on the ship the first
heterodyne receiving system known
to the Navy. It was used to-compare
the distant spark and arc sets.

The Oscillating Detector

Up to that time the arc had been
copied by means of a rotary ticker,
a fine wire pressing on a rotating
drum. Such signals were rustling,
“shushy.” Spark signals, however,
when received on an electrolytic or
crystal detector, gave a clear, musical
sound, especially when the sending
station was powered by a 500-cycle
alternator, as was the case at NAA.
But with the heterodyne method of
reception, all was reversed; the spark
signals lost their musical nature,
while those from the arc became
musical indeed, and with the added
advantage that the note could be
varied at will by the receiving opera-
tor to suit his own ear. To this may
be added the fact that the hetero-
dyne signals from the 30-kw arc were
heard much farther than any signals
from the gian$ 100-kw spark.

But all was not perfect, despite
these advantages. Heterodyning was
performed, on the Salem, by mixing
the incoming signals with continuous
waves produced by a local oscillator.
This latter was a small arc, though
not so very small, at that! Moreover,
the arc was highly temperamental,
and worked only when it wanted to,
as the writer well remembers. With
the Navy’s insistance on dependabil-
ity and uninterrupted communica-
tion, such a device was not usable,
even though desirable. What, then,
could be substituted for the arc as a
generator of c.w.?

Ag of course everyone knows to-
day, the answer was “an oscillating
audion.” But, due to reasons which
will not be discussed here, no one had
at that time brought such a device
to the Bureau for test. The writer
had heard of such a means, through
records shown to him by a company
then making tests at Arlington, and
he at once made his own tests. He
used home-wound feed-back coils,
and even went so far as to coin a
name for these: “tickler coils”—be-
cause they “tickled the audion and

made it oscillate.” But since no com-

mercial form seemed to be available
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for such use, the Navy's work was
experimental only.

In April, 1914, the de Forest com-
pany wrote to the Navy, stating that
it was about to display a new form
of receiver at an exhibition spon-
sored by the Bureau of Standards,
and asking that a representative of
the Navy Department be present.
“This includes the use of the audion
as a detector of undamped oscilla-
tions,” the letter said. This was
enough to cause immediate and thor-
ough inspection, and it was found
that these receivers fitted exactly
the Navy’s desire for c.w. reception.
It was also said that these receivérs
“did not include feed-back coils,
hence did not violate existing pat-
ents.” A number of sets were at once
purchased from de Forest, and these
so-called “Ultraudion” receivers—in
which, it was learned later, feedback
action did exist, though in a form
of capacity coupling—made it pos-
sible for the Navy to make fullest
use of its arc transmitters, and in a
short time to provide a world-wide
chain of radio communication.

Had some other company brought
to the Navy’s attention a coil-coupled
form of feedback, the writer can
say that as far as he was concerned
he would certainly have tested it and
recommended its adoption; but no
one did. That de Forest, who was al-
ready recognized as the father of the
audion and of the amplifier, should
now have brought a third feature of
the little tube into play, by using it

~ag an oscillator and thereby making
heterodyne reception practicable,
seemed but another logical develop-
ment of this versatile inventor.

Audion Transmitting Tubes

But there was yet another offering
which he had to make to the U. S.
Navy and to the world. That was the

development of the tiny receiving
stubes into larger and larger ones,
generators of electric waves which in
time became the source of high-fre-
quency power for all forms of trans-
-mitters. De Forest sold sets of this
nature to the Government, particu-
larly for airplane use, but the flood
of business arising from the war led
to the advent of many other manu-
facturers, and de Forest by no means
reaped a rich reward for what was
later proven to have heen legally his
offspring.

Of the later work of de Forest in
pioneer broadcasting, of his untiring
efforts along other lines such as mo-
tion pictures, television, diathermy,
and the like, this article does not
treat. His invention of grid control
of the vacuum tube was the tiny
forerunner of a new era. of radio
communication, replacing other too
ponderous types of continuous-wave
production by smaller, more control-
lable devices, in the form of small
and large vacuum tubes. He was first
to produce a successful type of ampli-
fier, long the goal of inventors. His
success in setting up persistent os-
cillations by means of the vacuum
tube made the heterodyne reception
of radio telegraphy possible, and
later these tubes, enlarged, supplied
the other end of the chain by becom-
ing the creative part of the distant
transmitters themselves. On the
basis of successful achievement
alone, Dr. “Aladdin” de Forest, as
he-should have been called, deserves
a world's praise in these electronic
days, and he in turn undoubtedly
will admit that much of his success
in those earlier years was due to the
pressure of the needs of the United
States Navy.

The foregoing represents the author’s memories
of his personal experiences, and is not intended
to refer in any way to the possible viewpoint
of any other person or organization.

- — -

Two Type 20's and one VT-21, a tube used by the Government during the
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\ HE MODERN reader has
difficulty in fully appreci-
ating the impact of some
of de Forest’s earlier dis-
coveries on the technical
world of the time. So ob-
vious are their effects today that it is
difficult indeed to realize that they
were by no means so to the wireless
authorities of the 1900’s.

Readers can get a fair idea of how
the radiophone was looked uporn in
those days from the following article,
reproduced verbatim from MODERN
ELECTRICS, August, 1908:

The new art of wireless telephony
has advanced to such a stage that the
U. S. Navy has lately equipped 32
war vesséls with complete sets. This
point alone is a guarantee of the prac-
ticability of the wireless telephone, as
it is a well known fact that the gov-
ernment does not adopt any apparatus
until its utility has been proven.

The sets were sold under a contract
to hold unbroken communication up to
a distance of five miles regardless of
fogs or atmospheric disturbances. This
distance, however, has been doubled
several times, and the latest records

show that a distance of 26 miles has
been covered, the messages being
picked up by the receiving end of a
wireless telegraph set which no doubt
could have been farther extended by
the use of the special telephone receiv-
ing sets as employed with the telephone.
The fleet which sailed around the
Horn to the Pacific was equipped with
complete sets. Admiral Evans could
keep in constant communication with
any of the ships—directing the move-
ments of the whole fleet from one point
' which may sound

o i "‘1 the death knell of

the old wig-wag
‘g system of signal-
ing used for an in-
definite period by
the navy.

The naval at-
tachés are partic-
ularly proud of the
.4 fact that the U. S.
{4 navy is the only
one in the world
utilizing this
means of communi-
cation but already
foreign ambassa-
dors are negotiat-
ing with the mak-
ers for like sets.

In operation the
wireless telephone
is very simple, and
depends on the
same principle as
telegraphy, that is,
the generation of
Hertzian waves
that pass through
space 186,000 miles
per second. While
the principle is the
same, yet the ac-
tual working is
vastly different,

e i
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Fig. 2—A photograph of de Forest at one of the instrumients described in this article.

as was soon realized by the nu-
merous investigators who took up the
subject with the introduction of wire-
less telegraphy. In telegraphy the
transfermer or transforming device is
supplied by alternating current with
periodic break or direct current with
mechanical break. In either case the
emitted wave is periodic. This, however,
would not answer for wireless teleph-
ony, as the break would destroy all
properties of speech.

The problem now was to provide
some means for generation of a contin-
uous wave current and impress there-

“on the modulations of the human voice

which would possess the same gualities
when caught at the distant receiving
end and reproduce the sPoken words.

The generation of such waves was
made possible by the use of Duddell’s
arrangement, which is identical with
the wireless telephone of the day with
the addition of a few changes.

The circuits of the de Forest sending
and receiving ends as shown in the May
issue are repeated here for sake of
clearness.

The transmitting set consists of anm
ordinary arc lamp (oscillator) burned
in ‘the flame of an alcchol lamp from a
220-volt circuit, which sets up oscilla-
tions. The latter flow through the con-
denser and primary of transformer, ex-
citing' the secondary, which has one
terminal leading to the ground through
a telephone transmitter, and aerial wire.

It can now be understood that the
wave current in flowing through the
transmitter to the ground and aerial
wire will be changed to the same pro-
portion as the voice which falls against
the diaphragm of the transmitter. A
certain portion of this wave is caught
by the antenna of the receiving end,
which flows through the primary of a
transformer set to the same wave
length; passing the secondary, it flows
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through the eapacity condensers to the
“Audion”; here it produces a like
ghange in the ionized gases :which
changes the current from a local bat-
tery flowing through a telephone re-
ceiver, resulting in the spoken words
increased in sound to a large extent.

Here we have the complete de For-
est system, which of course required
a considerable amount of ingenuity
and work on the part of Dr. de Forest
to bring the apparatus to its present
stage of perfection.

In the June issue of this magazine
was described a “Flame Audion” which
works on the same theory as the one
employed in wireless telephony. The
*“Audion” used by de Forest is an ordi-
nary incandescent lamp with a platinum
grid and wing sealed in a lamp bulb, as
shown in the diagram. The “Flame
Audion” has the platinum contacts in-
serted. in the flame impregnated with
certain salts.

In Fig. 3 is shown a set designed
for portable use, and is packed ready
for transportation. [It was not possible
td reproduce this figure.—Editor].

With this set communication can be
established in a short while, as portable
and easily handled aerial arrangements
are being provided for this purpose.

To the left is the transmitter, con-
sisting of the high tension coil placed
in case with telephone transmitter
mounted on an arc lamp in the back.
The telepraph key and a device known
as the “chopper,” which resembles the-
ordinary buzzer, are shown in the front.
The “chopper” is inserted in the aerial
wire, and when the key is pressed oper-
ates the wireless telegraph apparatus,
for calling, ete. |

The complete receiving set is shown
in Fig. 4. Here we have the “pancake”
syntonizer on top, adjustable condenser,
tuning arrangement, and reserve “au-
dion” for use in emergency.

In Fig. 2 is shown Dr. de Forest at
the instrument, the audion is seen be-
tween his hands.
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FIRST RADIO

ASSOCIATION

By Hugo Gernsback

OME TIME during the early fall
of 1908, when wireless was boom-
ing, the writer became convinced
that it was necessary to band to-

gether the wireless amateurs into a
national body. Accordingly, he set out
to launch an association. The chief rea-
son at that time was to organize a na-
tional body to ward off adverse legisla-
tion against the wireless amateur.

In those heydays there was no radio
law. Anyone who had a transmitter just
helped himself to whatever wavelength
he took a fancy. Obviously, such a con-
dition could not continue for long, and

.TRICS,

association. Late in October, 1908, Dr.
de Forest accepted. The other founders,
all well-known radio personages, were
John S. Stone of radio fame, who be-
came Vice President; William Maver,
Jr., author of one of the first radio en-
gineering books, was Secretary; the
writer * was Chairman and Business
Manager.

The league finally was organized in
November, 1908. The first announce-
ment of the new body “The Wireless
Association of America” appeared in
the writer’s publication MoDERN ELEC-
in the January, 1909, issue,

MODERN ELECTRICS
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The above is 8 reproduction from the January, 1909, issue of Monern Erectrics. llustration

in the center is the first radio association insignia:

already there were rumbles that Con-
gress intended to do something about it.

Everyone feared that the amateur
might be put off the air entirely. It was
the writer’s thought that if a national
body of amateurs existed, they could
make their voice felt in Washington,
which indeed they did when the first
radio law was enacted in 1912.

To give the proposed association a
solid standing the writer, in October,
1908, wrote a number of letters to well
known radio personalities, Even in these
early days Dr. Lee de Forest was easily
the outstanding radio fizure in this
country. For that reason the writer pro-
posed to de Forest to become the first
president of the first national wireless
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a lapel button' of that time.

which was on the newsstands in Decem-
ber, 1908. This was the first national
radio association anywhere in the world.

By the end of 1912, the Association
had some 14,000 members scattered all
over the country and each member was
given a lapel button to wear.

The Association also printed a book
with the names and addresses- of the
members. Its title was: The Wireless
Bluebook; it also was the first radio
association membership book in print.

It is significant that Dr. Lee de
Forest, who has so many firsts attached
to his name should also have been the
first President of the first Wireless As-
sociation.

(Continued on page 40)



FIRST PHONE BROADCAST

HE INVENTION of the
three-element vacuum tube
by Dr. Lee de Forest in
1906-7 met with foggy and
apathetic recognition in-
stead of being welcomed
with open arms and .appre-
ciated by the electrical industry and the
government.

The U. S. Navy Department flatly
rejected the first audion tube receiver
as being impractical and unreliable. A
storage battery, officials said, was sub-
Ject to constant recharge with subse-
quent possibility of losing part of an
incoming message; battery fluid might

spill during action at sea, thus ruining .

By Frank E. Butler

Forest’s idle dreams of a new wireless
world—and all this happened 12 years
before the Radio Corporation of Amer-
ica was thought of.

In a word there was no place ner
persons to turn to for counsel, en-
couragement, or assistance.

De Forest, far from discouraged,
loomed up at the lab wijth a changed
mental attitude, fresh for another
round, and indicated that the fight was
not over. His first suggestion was to
chuck the wireless receiver under the
table. He was through with it for
awhile. He announced that his new idea
was to develop a wireless telephone,
and explained that this thought had

the deck of the operator’s cabin. Be-
sides, it was too high in initial price
and the renewal cost of bulbs, compared
to the low cost and reliability of de-
tectors then in use.

The Western Union and Postal Tele-
graph Companies, likewise the Bell
Telephone System, frowned upon the
idea. Long distance telephony, though
greatly desired, was then unborn be-
cause .mechanical relays were insuffi-
cient for the assigned task of boosting.
Western Electric was concerned only
in making instruments for the tele-
phone company. George Westinghouse
was .interested in manufacturing air-
brakes for railroad trains; Thomas Edi-
son and the Victor Talking Machine
Company in turning out phonographs.
The General Electric Company special-
ized in motors, dynamos, and other
small electrical parts. None of them
- were professionally interested in de

-
-

The author, Frank Butler, stands in front of the equipment which made the first broadcast.

been in his mind for some time while
he was busy with other matters.
Fortunately, the Parker Building in
New York City, had both 110 and 220
volts d.c. It was this latter voltage de
Forest chose for experiment with a
“singing arc.” Among his first tests he
found that the standard wireless tele-
graph transmission circuit was not
adaptable to the arc principle, there-
fore the entire circuit had to be re-
vamped and tested before it could func-
tion as a generator of the continuous,
undamped, high-frequency waves which
were required. Many experiments were
conducted to determine the correet
method of surrounding the arc with a
gaseous atmosphere and the proper
kinds of electrodes to employ. An alcohol
lamp was decided upon to supply the re-
quired gas from denatured fumes within
a chimney made of thin fire-clay
through which two electrodes extended.

RADIO-

These were located above or within the
hot alcohol flame, in a chimney area
about 13-inches in diameter. The
chimney was open at the top and the
strong, obnoxious ‘odors emanating
from the lamp were almost unbearable.

It should be borne in mind that the
audion first was produced as a recep-
tion device. At the time of the wireless
telephone tests de Forest was unaware
of the oscillating qualities of the tube
and its capacity to act as a transmit-
ter.

Finally all was in readiness for the
initial test of talking acrossthe room, A
discarded shipping box salvaged from
a rug concern on a lower floor provided
the workbench upon which rested our
hopes, represented by a breadboard
hookup of a jumbled mess of tubular
cardboard boxes mounted with wires,
an upright standard or rod holding a
Blake carbon-button telephone trans-
mitter, an aleohol lamp with chimney,
and other apparatus. On the opposite
side of the room the one and only audion
receiver, “Old Grand-dad”—which had
been retrieved from underneath the

table—rested majestically on the draft—

ing board, the only piece of real furni-
ture in the lab. The distance-of this
historic test was less than ten feet.

Dr. de Forest, coatless and in a seri-
ocus mood, stood before the transmitter,
breathing the foul fumes of burnt al-
cohol, carefully changing from one ad-
justment to the other as he spoke into
the microphone, drawling monotonously:

“One, two, three, four—Can you hear
me?”’

On the other side of the room, with
headphone pressed tightly toc my ear I
listened, as I too changed tuning ad-
justments. In my uncovered ear I could
easily hear de Forest’s voice, but the
headphone on the other ear was unre-
sponsive. Just then a connecting wire
broke from its hurriedly twisted, joint
and fell at de Forest’s feet. Stooping
to pick .it up, his face accidentally
touched the metal frame of the tele-
phone transmitter. He jerked away and
exclaimed;

“That’s hot! No wonder the thing
won’t work. Now, I know what’s wrong
—those granules in that carbon button
are packed tpgether. The phone circuit
is shorted!”

He picked up a screwdriver and as
he resumed his singsong monologue, he
struck the metal frame with the handle,
saying:

“One, two""—bang! The blow instant-
ly dislodged the carbon impaction and
permitted the word “three” to go
through his jumble of wires and leap
the intervening ,gap of space between
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us, the “thrée” being clearly audible in
the headphone on my left ear.

Space conquered by wireless teleph-
ony!

At that moment, in the early summer
of 1907, radio broadcasting was born!

In the dazzling light of current
achievements it is far more difficult to
recapture the immediate simplicity and
importance of this occasion than teo
rhapsodize on its measureless portents.
Commonplace ideas today—worldwide
radio communication, talking pictures,
radio, and electronics—all were un-
born. The problem then was to transmit
" the voice only a matter of inches.

“Let’s rig up an antenna from that
80-foot flagpole on the roof and send
this stuff out over the air,” said de
Forest. “Guess we'd better try it with
music, though. We'll save our words and
let any listener guess who’s deing it.”

I was sent out to find a second-hand
talking machine and returned shortly
with a used phonograph and a single
record—one side of which was “The
Anvil Chorus’” from Il Trovatore.

The Brooklyn Navy Yard was about
four miles away. Just inside its Sands
Street entrance stood a 150-foot pole,
surmounted by a crossarm from which
kung a dozen aerial wires leading into
a one-room Wwireless shack at its base.
This shack housed the Yard's first wire-
less telegraph station, which was
equipped with a Slaby-Arco outfit of
German design.

At the time this wireless telephone
test was being made by Dr. de Forest,
three Navy operators were on duty at
this station—G: S. Davis, George F.
Smith, and Arthur F. Wallis. Young
Davis was on watch at that historic
moment. With headphones on his ears
he was vainly trying to intercept and
eopy a wireless message from a ship
at sea. The signals were coming in very
faintly. Nervously he fidgeted about as
ke sat on the edge of his chair, leaning
forward and straining to hear the
searcely audible signals which were
badly chewed up by rifts of uncontrol-
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lable static. The other two stood near-
by, unable to give any assistance. Final-
ly, with patience exhausted, Davis ex-
claimed:

“I wish there’d be something else on
the air besides that damned static—!”

His wish was granted soconer than
he expected, for at that moment the
whispering, spasmodic dots and dashes
were unceremoniously interrupted by
mysterious sounds that were unmistak-
ingly those of a “blacksmith hammer-
ing blows on his anvil with a sledge.”
Davis turned pale. He thought for a
wild moment that his receiver was
haunted, he later explained. Before he
could utter a word, strains of music
followed—a continuing portion of “The
Anvil Chorus” record now being repro-
duced by de Forest in the Parker Build-
1ng.

Disbelieving his senses, Davis was
both. scared and dumbfounded. No
wireless operator had ever before heard
musical sounds come through head-
phones. Frantically he called to his
companions:

“Hey, fellers! Listen! Come here
quick! Music, yeah, music—plain!Come
quick—it's angels I guess.”

“Aw you're nutty, Davis,” exclaimed
Wallis. “Here, gimme those phones.”
He snatched the headpiece from Davis's
head. “Let me listen to whatever you're
talking about!”’

“God! You're right!” exclaimed Wal-
lis, his tone of ridicule changing to one
of amazement as he listened intently.
“I never heard of anything like that be-
fore. Of course it’'s musie—but it can’t
be ‘angels, because how’d they be play-
ing the ‘Anvil Chorus’ in Heaven, and
that’s surely what that music is. Here
Smith—you listen! What do you
think ?”

Smith had been impatiently standing
by, anxiougly awaiting the. chance to
hear. He adjusted the phones to his
ears just in time to hear the last few
notes of music, and then a man’s voice
broke in and said:

“One’” — boom — “Two” — boom —
“Three” — boom — “Four” — boom —
as de Forest wielded the screwdriver
against the Blake transmitter between
words-to dislodge its granules of fused
carbon. Smith, startled because he mis-
took the thumping “booms” for some- *
thing else, took off the headphones and
said to Davis and Wallis excitedly:

#] heard something too, but it wasn’t
angels singing or blacksmith’s pound-
ing. What I heard was gunfire. It
sounded like an admiral’s salute, only
there weren't that many shots. All I
heard was four. I know—I heard & man
count ’em just before each shot.”

The three operators, impressed with
the uncanniness of hearing mysterious

<
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Courtesy Clark Historical Library

Early de Forest radiophone equipment, type B arc transmitter and audion receiver.
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This "Aerophone Tower” was erected by de
Terminal Building, 42nd Street and Park Avenue, New York City. Intended for use in telephone
communication with ships, it was 125 feet high and supported an antenna of eight phosphor-
bronze wires, which ran from the top of the mast down to the edge of the building's roof.
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Forest's Radio Telephone Co. in 1908, on the
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music and voices coming through space
by wireless, telephoned to New York
newspapers and told of their experi-
ence. Stories were published around
‘which reporters wove mystery as to
through whom, where, and how such a
new kind of wireless had come into
being. As a result of this publicity the
Literary Digest wanted a special story
of the invention. A reporter and photog-
rapher called for particulars. De For-
est gave them the details and they pre-
pared to take a photograph of all the
apparatus, including the originalaudion
and its seven-plate Witherbee storage
battery as well as the recently as-
sembled wireless telephone transmitter
which was now encased in a mahogany
cabinet on top of which was the alcohol
lamp. At the moment when all was in
readiness for the camera shot I came
in the door, just as the reporter said:

“I think if one of you men stood in
front of these instruments it would be
more appropriate and descriptive of
what it is.”

“Go ahead, Frank,” said de Forest
promptly, “You stand up in front of
them—you’ve got your coat on.”

Doubtless he did not realize at the
time the tremendous historic importance
that photograph would one day assume,
else he instead would justly and right-
fully have stepped up in my place even
though he was coatless. As it was, that
picture — herewith reproduced — ap-
peared in the June 15, 1907, issue of
the Literary Digest. A few months aft-
erward a disastrous fire destroyed the
Parker Building, completely consuming
all of de Forest’s possessions, including
his priceless records, and all the orig-
inal audions and wireless telephone ap-
paratus. Thus this picture represents
the only physical evidence in existence
of that basic equipment from whence
grew radio broadeasting and all forms
of electronic speech.

FIRST RADIO ASSOCIATION
(Continued from page 37)

More important than this is the fact
that the Father of Radio clearly saw the
great future of radio, even at that early
date, and was willing to lend his name
to radio amateurism then. Dr. de Forest
proved himself a most staunch friend
of the amateur, because it was he also
who, in those pioneering days, set aside
many of his Audions which were sold
to the wireless amateurs.

The following description of the
Wireless Association of America was
written by radio historian Clinton de
Soto, in his book Two Hundred Meters
and Down, the Story of Amateur Radio,
published by the A.R.R.L.

“The Wircless Association of Amer-
ica was a child of Hugo Gernsback, pub-
lisher of MoDERN ELECTRICS. After the
first few months of its existence, Gerns-
back announced a membership totalling
3200. By November, 1910, he claimed
that this number had jumped to 10,000.

™
-
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It was easy to recruit members for such
an organization; there were no dues and
no obligations. Youthful electrical ex-
perimenters signed up in swarms, at-
tracted by the famous names in the
honorary membership group and the
ease of becoming a member. The mem-
bership represented a fairly accurate
index of national interest in radio, al-
though not, of course, of the number of
active transmitters. Even so, the num-
ber of worthwhile amateur stations on
the air had, according to conservative
observers, increased from perhaps one
hundred and fifty in 1905 to five or six
hundred. The number of small spark
coils in use was several times that figure.

“In early 1910 the first Wireless Blue
Book of the Association appeared dated
1909. It listed ninety U.S. amateur sta-
tions who were members of the Associa-
tion together with the call letters used,
approximate wavelength in meters, and
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the spark length of the induction coil.
Stations were listed in the following
states: Massachusetts, New York, New
Jersey, North Carolina, Missouri, Cali-
fornia, Texas, Rhode Island, Oregon,
Ilinois, Ohio, Pennsylvania, Connecti-
cut, Florida, Indiana, West Virginia,
Montana, Washington, Minnesota, Wis-
consin and Maine. Wavelengths ranged
from 32 to 950 meters. The average
spark gaps were from % to 3 inches.
Two stations had the exceptional length
of 10 and 14 inches, respectively.

“The second Blue Book appeared
June 1, 1910. Meanwhile the number of
copies of MoODERN ELECTRICS printed
had increased from the initial 2000 to
30,000. The Wireless Association of
America continued to send out more and
more gaudy membership certificates,
and the cumulative numbers on the
membership rolls mounted higher and
higher.”

JANUARY,
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HE FAME of de Forest
as the inventor of radio’s
most fundamental com-
ponent has obscured his
important work in the
radio field as a whole.

Many well-informed persons are not

aware that he was the inventor of the

transformer-operated spark trans-
mitter, the quenched gap used on
shipboard installations till
1940,-and the metal radio tube. A few
more know that he holds the original
patent on regeneration and .that he
was the inventor of the grid leak. His

1903 patents on r.f. transmission

lines cover practices not fully put

into use till two or three years ago.

Dozens of other patents cover useful

improvements in the radio art, or

point the way to further progress in
radio invention. ’

De Forest’s radio patents date
back at least as far as 1902, when he
was working on an early type of de-
tector he called a responder. Oppo-
site in action to the coherer, it con-
sisted of two metal plugs sealed in a
glass tube with a “suitable” solution
between them. It was connected in
a local battery circuit, as well as to
the antenna system. “Little trees and
branches” of metal were built-up be-
tween the two plugs by electrolytic
action, bridging the gap and reduc-
ing the resistance of the circuit. A
signal on the antenna broke down
these little bridges, raising the re-
sistance of the circuit.

De Forest called his detector an
anti-coherer, and abandoned it only
to work with the long series of “heat
detectors” which culminated in the
audion.

Transmission Lines

Startlingly modern are the an-
tenna feed-line systems described in
Patent No. 730,246, filed March 8,
1902, and granted June 9, 1903. Fig.
1-a shows a quarter-wave vertical
antenna A and ground G, with a
parallel-wire feed-line, BB/ running
te the responder or detector R.

Bridges CC connect the lines to- .
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gether at half-wave intervals, to
short out signals of unwanted fre-
quencies. The broken line D indi-
cates the voltage wave along the line
and signs indicate the polarity. Fig.
1-b is a co-axial cable version of the
same system. Twisted pair is shown
in Fig 1-c. Standing waves were ex-
pected on the twisted pair, and

bridges C are shown. MM are choke

coils and Q a telephone. A local bat-
tery N is used with the Responder.
The year 1902 saw de Forest busy
on other important inventions.
Among these was a metal-oxide de-
tector, Patent No. 770,228. Two steel
needles, C in Fig. 2, are held by a
spring against two aluminum pins,
DD. Means for adjusting the spring
tension is provided, and the effect of
the oxide coating on the dluminum
ig spetifically mehtioned, though it is

" stated that other metals may be used.

Two important patent applications
were filed in June, 1903. One of these
was the transformer-operated spark
transmitter (Patent No. 749,435),
shown in Fig. 3. Induction coils with
their vibrators and low-voltage con-
tact points were troublesome and
tended to set a ceiling on transmitter
power. As shown in Fig. 3, a gas-en-

e « o e ByFred Shunaman

current to a low-voltage 1-to-1-ratio
transformer T. A key C was placed
between this transformer and high-
voltage transformer T1. Choke coils K
prevented r.f. surges from backing
into the low-frequency lines. The os-
cillating circuit consisted of gap S,
capacitors L, and antenna and ground
A and E.

This invention made the spark
transmitter a reliable and powerful
instrument, and induction coils dis-
appeared except in low-powered ex-
perimental apparatus.

The second invention of June,
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Fig. 2—Early metal-oxide radio detector.
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1903, was a device for clearing ice
from antennas, Patent No. 750,181,
As shown in Fig. 4, this was a meth-
od of passing a high current at low
voltage through part of the antenna,
thereby heating it and melting off
the ice. Switches connect either the
transmitter or the ice-melting equip-
ment to the antenna, paralleling the
lead-ins to the spark gap and sep-
arating them across the low-voltage
transformer secondary.

Simultaneous Operation

Break-in operation of wireless
stationg was another of de Forest’s
June, 1903, patents (No. 749,434).
Two aerials were to be used, con-
nected to two motor-driven commu-
tators on the same shaft. Transmit-
ter and receiver were thus alter-
nately connected to their aerials,
The patent suggests that the commu-
tator rate at each station be differ-
ent, with one interrupting at 40
times per second and the other at
60 (for example), so that the two
cannot drift accidentally into syn-
chronism, with both transmitters
and both receivers on the air at the
same time.

A more modern break-in system is
covered in Patents No. 827,623 and
827,624, issued in 1906. A contact on

the end of the telegraph key disables
the receiver during transmission.
The- detector is shorted in one form,
and in another the anode of the then-
popular electrolytic detector is lifted
out of the liquid with which it is
normally in contact. This patent
shows gaps between the receiver and
ground, to short heavy static charges
to earth.

An anti-static antenna system is
proposed in Patent No. 759,216, ap-
plication for which was filed May 14,
1902. Two antennas were connected
to a single detector in such a way
that one would neutralize or “buck”
the other. One antenna is tuned to
the frequency of the desired signal,
the other left untuned. Atmospheric
discharges, which would affect both
antennas equally, were expected to
balance out and produce no response
in the detector circuit. The desired
signal would produce a much strong-
er signal in the tuned circuit than in
the untuned one, and therefore
would be detected. ,

Patent No. 894,378, applied for in
1903, shows a two-antenna system
used for a different purpose. Signals
were transmitted simultaneously on
two fregquencies. Receivers.on each
frequency were so adjusted that the
combined signal from the two an-
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Fig. 8—Transmitter for music-by-radio.
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tennas would be just strong enough
to. operate the detector. The system
was expected to reduce interference,
but there is no reason to believe that -
a very strong signal on one of the
tuned frequencies would not upset
the system.

Radiocompass Patents

An early direction finder is de-
scribed in Patent No. 771,818 (ap-
plied for May, 1904). De Forest had
already pointed out in his 1902 pat-
ent on transmission lines that a two-
plate antenna would be directional,
since radiation would be at a mini-
mum in a direction edge-on to the
plates (Fig. 5-a). The 1904 patent
includes a flat plate (A in Fig. 5-b)
on pivots C, an electrolytic detector
D, battery B, and telephone T. With
the plate turned broadside to a sig-
nal, reception would be at a maxi-
mum. Edgewise on, signal pickup
would be at a minimum. A light wire
frame of vertical wires could be sub-
stituted for the metal plate, which
was 6 x 15 feet in size in the inven-
tor's experiments.

A later patent (No. 771,819)
shows what looks like a directional
dipole, AA’ of Fig. 5-c. Being “short
ag compared with one-quarter wave-
length ¢of the received waves” how-
ever, it received its strongest signals
when end-on to the transmitting sta-
tion. The same patent describes what
is practically a loop antenna (Fig.
5-d). A single wire (inverted-L an-
tenna) pointed away from the dis-
tant transmitting station is also
claimed to be directional. In a much
later patent, No. 1,101,533, the in-
verted-L directional principle is fully
worked out. Several antennas radiate
from the station. Switches connect to
the equipment the antenna pointing
in the direction oppesite to that of
desired transmission or reception.

The Aerophone

De Forest’s first radiotelephony
patent (No. 973,644) was applied for
in 1906. Called an eerophone, it was
described as “a wireless telephone in
which a resistance device is varied
by . . . air vibrations accompanying
‘speeclt and other sounds.”” In its

-simplest form (Fig. 6) it consists

of an arc K’ between antenna and
earth, a generator G, and an oscil-
lating circuit, coil P, condenser C,
and are K’. The microphone K is in-
ductively coupled to the oscillating
circuit by transformer T. Its winding
P forms part of the oscillating cir-
cuit and the microphone is connected
across winding S. In another form of
the invention, the microphone is con-
nected directly across the are,
through choke coils, and the oscilla-
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‘tor and antenna circuits are tuned.

A number- of patents (Nos.' 850,-
‘917, 913,718, and 995,339) describe
improved arc circuits. Patent No.
926,937 shows two arcs connected in
parallel to the same antenna. Patent
No. 926,936 is an arc transmitter
modulated by a low-power spark gap
placed either in the d.c. or the oscil-
lating circuit. Other modulated-arc
circuits are shown -in Patent No.
913,718.

The Grid Audion

The modern vacuum tube first ap-
peared as part of a radiophone cir-
cuit in 1907. Application for the
fundamental patent on the grid au-
dion was filed on the 29th of January.
On the same day an application was
made for a patent on a space tele-
graph or telephone using that tube,
as well a8 earlier types .of audions.
Patent No. 943,969 (Fig., 7-a) de-
seribes a transmitter which uses a
two-plate audion as a discharge tube
instead of an arc. Apparently the
tube acted as a relaxation oscillator.
D is a generator, K a key, RR resis-
tors, C a condenser, L, an inductor,
and V and E the antenna and earth.
The audion contains two plates J and
a heater H, supplied with current
from battery B. Fig. 7-b has an arc
S, an oscillation transformer I1 and
I2, and a three-element audion in the
antenna circuit as modulator. The
extremely naive hookup shows how
little was then known of the audion.

An oscillating resistor was de-
scribed in Patent No. 979,277. This
was a conductor with a negative tem-
perature coefficient, and was installed
in place of the arc in an oscillating
circuit. The description of this de-
vice is somewhat reminiscent of the

., “talking ceramic” heralded a year or
S0 ago.

Music By Radio

Another 1907 invention, on which
the patent (No. 1,025,908) was not
granted till 1912, proposed to trans-
mit music by wireless and described
an electrical musdical instrument.
Fig. 8 shows the circuit, a conven-
tional arc transmitter. It is modu-
lated by low-powered alternators A,
which supply current at frequencies
corresponding to notes in the musical
scale. Three of these modulators ap-
pear in the figure. Keys K may be
manipulated like those of a piano
keyboard or an organ manual. De
Forest’s interest in radio musical de-
vices continued. A circuit with an

-audion oscillator was invented in
1915 (Patent No. 1,548,900).

Later he invented the Pianorad, an
instrument with a multiplicity of
tubes and speakers.
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Fig. §9—This 1907 three-tube heterodyne
receiver had" fhe first stage shielded.
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Fig. 10—A magnetic modulator circuit.
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Fig. 11—Section of quenched spark gap.

A receiver-amplifier invented in
1907 contains many modern features.
Covered by Patent No. 995,126 (is-
sued in 1911) it consisted of two
grid audions and a discharge tube,
which sapplied local oscillations
(Fig. 9). The first stage, mounted in
a metal box, is possibly the first
shielded receiver. The output, accord-
ing to the patent, modulated the con-
tinuous oscillations from the two-
plate discharge tube (relaxation os-
cillator). The modulated output was
further modulated by a third tube,
in the plate circuit of which a tele-
phone was connected.

A magnetic modulation system
was another of the inventions of the
prolific year 1907. A form in which
the magnet coils DD are placed
across the gap of a secondary are in
the antenna circuit is shown in Fig.
10. T is the microphone. The other
letters indicate the same parts as in
other figures. Patent 1,006,635, Is-
sued in 1911, covers the invention.
Several other patents on systems
with magnetic modulators were
taken out by de Forest.

Patent No. 1,171,698 (Fig.. 11),
application for which was made in
1910, covers the quenched gap, with
the specially shaped plates and the
fiber washers used till spark was out-
lawed in 1940.

The regeneratlve receiver is de-
scribed in Patent No. 1,170,881, for
which the application was ﬁled
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Fig. 12—The first regenerative circuit.
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Fig. 13—Audion receiver with grid leak.

March 12, 1914. As shown in its
simplest form in Fig. 12, it could be
published today as a simple one-tube
ultraudion circuit for the beginner,
though it is doubtful if modern tubes
would work without the grid leak.
Increased selectivity as well as
sensitivity is claimed in the patent.
“If the potential in the circuit of
battery B and the current in the cir-
cuit of filament F are so relatively
adjusted that the grid circuit is just
ready to be set into oscillation, we
find that said circuit is highly re-
sponsive to received impulses the
group frequency of which is that at
which the -circuit tends to oscillate,
but not sensitive to group frequen-
cies materially differing frém the
natural period of the grid circuit,”
says de Forest in describing the
action of his “Ultraudion.” Use of
the detector in an oscillating state
was specified, and a drawing of the
same circuit as a radio-frequency
amplifier appears in the same patent.
‘The oscillating grid audion is re-
ferred to casually in No. 1,170,881,
but it was not until September 1914,
that an application was made for a
patent on an oscillating audion as a
transmitter. This patent, No. 1,201,-
270, is especially interesting because
it covers the grid leak. *“A high and
preferably noninductive resistance”
between the grid and filament, says
de Forest, increases the energy of
the oscillations generated enormous«
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ly. “For example, from the order of
a microwatt to that of tens or hun-
dreds of watts. I have discovered
that a still further increase in oscil-
lation energy is obtained if a small
capacity is connected in parallel to
the resistance.” The circuit appears
in Fig. 13, complete with resistor R
and capacitor C, which actually is a
throttle condenser controlling feed-
back.

Special Tube Types

Metal tubes were patented by de
Forest in 1916 and 1917. The earlier
patent, No. 1,201,271, proposed a
double-walled tube, with a layer of
“a suitable liquid, such as mercury”
between the walls to overcome the
porosity of metals to gases. Patent
1,230,874 shows a single-walled tube,
the envelope of which is used as the
anode. Metal tubes, the patents
stated, could stand rough handling in
shipment and use, and would permit
greater power outputs than glass
tubes.

A multiple-grid tube, with each
grid performing its own specialized
function, was described in Patent No.
1,311,264, applied for September 4,
1915. It had two inner grids, two
outer grids, and two plates. See Fig.
14. Each pair of elements is connect-
ed in parallel, and in a modern
schematic would be-shown as a single
element. The inner grid, or grids, is
part, of the ultraudion oscillating cir-
cuit. The outer pair is in the micro-
phone circuit. The present system of
suppressor moduiation is approxi-
mately the same as this one.

Another circuit (Fig. 15) de-
scribed in the same patent, has a pair
of intermeshing coplanar grids rem-
iniscent of those in the Wunderlich
tube. The secondary of the micro-
phone transformer is not center-

tapped, however, and the supposed -

action is not quite clear. A number

A POEM BY- DR. DE

Mysterious, mysterious!

Pendulous, pendulous!

Melodious, melodious!

Although de Forest has writton poems at intervals

ever since his college days, the poetic side of his many-

faceted character has slways been overshadowed by

his scientific accomplishments. The following poem indi-

cates that he might have succeeded as poet if he had
not decided to become an inventor.

California Twilight

| love a pine tree ocutlined on the night,
Behind it spread a drapery of light,

The moonbeam's weaving witchery's delight,

| love the glimmer of a mountain stream
When twilight's glow has faded to a dream

In pools where stars descending seem

| love the shadows of the spectral hill
Across the canyon when the night is chill,

And silence seals the river singing still,

—~LEE DE FOREST

A T T W e

or may be at the
same time orna-
mental,” and is
nothing less than
a radio table lamp
(Fig. 16). The
standard houses
the speaker, and
the tuning ' in-
ductance (actual-
ly a loop) is
wound round the
lower part of the
lampshade.

Only a small
fraction' of de
Forest’s 200 or
more patents can’
be . described in
this story of some
of his lesser
known contribu-
tions to the im-
provement of
l communication

between human
beings.

Improved
spark transmit-
ters, secrecy de-
vices, special an-

FOREST

tenna - counter-

of other interesting circuits are
shown in the patent.

Finally, the artistic side of de For-
est’'s nature comes to light in a pat-
ent (1,720,544), issued in 1929. It
“has for its object the provision of a
radio receiving apparatus which is

¢ G B
Il

Fig. 14—Multiple-grid tube transmitter.

5 Lami—=d4

||||||+—m )

Fig. 15—Variation of the above circuit.

poise systems,
tuning dewces strangely like the
modern “butterfly” are a few of the
other ideas he brought forth. Radio
components also received much atten-
tion from him. His work on loud-
speakers is described elsewhere in
this issue.

After 1920, de Forest turned more
and more to talking pictures and tele-
vigion, turning out a steady flow of
inventions even to the present day.
Indeed, he reported to the conven-
tion of the Television Broadcasters’
Association, October, 1946: “I am
carrying on a few experiments' in
connection with television inven-
tions, which I expect to finish . .
within the next two or three years.”

Fig. 16—An ornamental receiver is the ob-
ject of this fable-lamp-radio patent.
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AY back in 1907, when Dr.
Lee de Forest was experi-
menting with his first
three-element audion, the
Electro Importing Com-

pany, which had been start-
ed by the writer in 1904, was going
full blast, supplying wireless appa-
ratus and instruments to early experi-
menters and amateurs,

The first catalogs of the E.I.Co.—
in their wireless sections—dealt prin-
cipally with coherers. It was not un-
til the year 1906 that the writer
brought out the Auto-Coherer, which
was illustrated on page 25 -of the
Electro Importing Company’s Catalog
No. 3.

Previous to that we had been sell-
ing the coherer and decoherer instru-
ment, but as it could not receive sig-
nals over distances of more than a
few miles, the Auto-Coherer was
brought out. This Auto-Coherer was
sold for many years by the E.I.Co. It
was used in connection with a tele-
phone receiver, rheostat and battery

~and brought in signals over fair dis-
tances.

It was not until 1908 in its Catalog
No. 5 that the E.I.Co. featured its
first crystal detector, in which car-
borundum, molybdenum, or silicon
could be used.

In the same catalog was also fea-
tured an electrolytic detector which
was invented by the writer. The orig-
inal electrolytic type of detector had
been invented by Dr. Fessenden, but
it required a battery for its operation.
I eliminated the battery by making a
primary battery out of the detector
itself. I used a carbon cup which held
the acid; then the fine Wollaston wire
became the other element of the bat-
tery. Thus was combined, for the first
time, a battery and a detector all in
a simple instmument.

Thus things stood until the year:
1911 when we brought out E.I.Co.
Catalog No. 10, in which was fea-
tured for the first time de Forest’s
audion. Wireless had now arrived in
earnest!

The E.I.Co. when it announced
the audion on page 93b of Catalog
No, 10, made history in that it was
the first time that Lee de Forest’s
audion was sold commercially to_the
public. The page showing the historic
advertisement of the audion is repro-
duced here.

RADIO-CRAFT
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. E. L. Co.

For several years the audion was
advertised in E.I.Co. catalogs and
in MopeErRN ELECTRICS, the writer’s
former magazine—the first radio
magazine in print up to that time.

What I did not know until recent
years, however, was the fact that the
Electro Importing Company not only
sold the first audion-to the public, that
is, to radio experimenters and ama-

old First Audions

By Hugo Gernsback

one of Dr, de Forest's patent suits.

It appears that the following firms
were users of audions. First, of
course, de Forest himgelf and -his
various companies. It should be noted
that the de Forest concerns did not
sell audions in the years between 1909
and the end of 1913, but used them
in various wireless telegraph and tele-
phone sets which they sold complete.

: 1
= 93b

After long deliberation, we here-
with..présent the best audion manu-
factured to-day in the United
States. Of all the: detectors in use;
none present .the accumulation' of
advantages offered by the Audion;
the “Electro” model being designed
from the result of long and extend:
ed experiments. While -the crystal
types of detector present many ad-
vantages, they have the' one great
defect of not liolding their adjust.
ment, especially on receiving from
a nearby station.” The Audion, not
only ranks as the highest in sensi.
tiveness, but possesses’ that much
sought for characteristic, stability
of adjustment. Loud signals de not
affect the adjustment, and, on the

THE * ELEC!'RO'{ AUDION,

contrary, s¢éem to improve the sensitiveness.

8200

When receiving .from loud or

nearby stations, the light will be noticed 10 flicker in the bulb, and the signals
can thus be read without the use of a telephone receiver, this feature being
found in no other detector. Signals received by the Audion are extremely
loud, and most stations in the vicinity of the receiving station may be heard
with the phones three feet or more from the operator's ears. .
The “Electro’” Audion, consists of 2 vacuum bulb containing twa filaments
of tantalum, connected in series with a lead taken off at the connecting point
of both filaments. One filament is used at a time, and at the exhausting of one
filament, the other may be resorted to. This gives double the life which is
obtzinable from other audions. The filaments are used on 4 volts, which may
be obtained from storage battery or dry cclls. The bulb also contains a ‘wire
which is bent in a zig-zag form, and called the *“grid.” A small sheet of
nickel foil is also contained in the bulb. It is behind the grid and the metal
foil. Under normal'conditions, the current from a 30-35 volt battery connected
with a telephone receiver las:great difficulty in passing through the heated
vacuum space. Howeveér, on reception of the wave trains, the current from
the battery passes through the vacuum and produces an audible sound in the
receiver. The audion is the most suited detector for wireless telephony. owing
to its faithful reproduction of every wave. The 30-25 volts required for the
telephone receiver circuit, mayv be obtained from ¢ fo T flash -light batteries.
Inasmuch as the current used is practically zero, a
set of these cells will last for a- long time. The ap-,
paratus is connected- as shown in the diagram. In
this instance a loose-coupler is shown, giving the set
the maximum degree of selectivity. The rotary
rheostat 'is also used, our No. 5000, which is very
suitable for this purpose in -regulating the filament
current. The flash lamp dry cells are also shown
conneeted in series with the telephone receiver. Here
it might be stated that the audion will give excellent results on' low voltage
telephone receivers, though, of course, the better the receivers the further the range.
Full instructions given with each instrument. Size of base, 514 in. x 3%
in,, Height, 3% in. Weight, 14 b,
No. 8200. The “Electro” Audion as described and illustrated...... $4.00
By. mail extra, shipped in heavy wooden hox o.uvennvroeennnn,

The first Audion advertisement appeared in Catalog 10 of the E.1.Co., New York, 1911.

teurs, but that is also sold by far the
largest quantity of audions between
the years 1911-1913, of any company
in the world. The following figures,
which were taken from records of the
McCandless Incandescent Lamp Com-
pany, makers of the first audions, are
most interesting. They. were used in
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As far as is known none of these
sets were sold direct to the pub-
lic, but to services such as the
Navy, etc.

The Electro Importing Company
marketed its first audion in June,
1911. During that year the company

(Continued on page 49) ;
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THE INVENTOR

By H. Winfield Secor

OME of the most interest-
ing patents granted to Dr.
Lee de Forest were not in
the field of radio. These
less well-known inventions
cover such diverse fields, as

diathermy, talking pictures, photo-eclec-

tric devices, range finders, television
apparatus and airplane instruments.

Cautery Device

One of the early de Forest medical
patents disclosed an idea for a high fre-
quency cautery device. Patent No. 874,-
178 was issued on it Dec. 17, 1907. An
oscillating or singing arc R (Fig. 1)
was the exciter for the cautery elec-
trode. A tuned circuit comprising a
condenser C and an inductance I. is
shunted across the arc A; this induct-
ance may be the primary coil of the air-
core transformer used to transfer the
high-frequency current to the cautery
electrode E. E* is the ground electrode.
Frequencies of 500 to 1,000 kc are sug-
gested.

Dr. de Forest has experimented con-

siderably in the shortwave diathermy .,

field.. His patent No. 2,126,541 provides
a unique design for such apparatus.
The output or treatment -electrodes are
excited by vacuum-tube oscillators (-0
in a circuit tunable from 8 to 13 meters.

A coiled Lecher wire system L is used;
this gives the advantages of the dis-
tributed capacity and inductance of the
Lecher system and at the same time
greatly reduces the dimensions of the
apparatus. See Fig. 2.

Tube-less Amplifier

A tube-less amplifier of the dynamic
type is the unusual device covered in
patent No. 1,134,694, dated Apr. 6, 1915.
A series of magnetic windings A, B, C,
on iron cores are placed in close proxim-
ity to a revolving metal disc, similar
to the arrangement in a homopolar
dynamo. (See Fig. 3.) The signals to be
amplified are passed-through the sev-
eral coil windings in progressive order,
and as the inventor states, “there is
thus provided a means of dynamically
amplifying minute current impulses,
imparting thereto new energy from a
local source . . . without moving con:
tacts, microphonic or otherwise . . . and
without ohmic resistance or resistance-
altering devices.” A unique invention, to
say the least, and worth study by all
electrical and radio students.

Telegraphone:

Magnetic wire recorders engaged the
attention of de Forest at an early date.

Two patents involving the use of such
devices are No. 1,375,447, Apr. 19, 1921 .
and No. 1,177,848, Apr. 4, 1916. The
first patent describes means for repro-
ducing sounds from magnetic sound
records (steel wire recorders). The sec-
ond covers the procedure for magneti-
cally recording the amplified pulsating
current thus produced. The originating
wire recorder A may have its steel wire
magnetized by sound waves (electric
voice currents) in the wsual manner.
This device permits one to make a dup-
licate copy B of a telegraphone record.
See Fig. 4.

Subterranean Signalling System

Transmitting and receiving high fre-
quency signals through the earth is pro-
posed in patent No. 1,424,805 {(Aug. 8,
1922). The transmitter and receiver are
connected to earth through buried metal
plates separated quite a distance. The
earthed circuit is_ preferably tuned to
the generator frequency by suitable tun-
ing means. Advantage claimed is the
freedom from atmospheric disturbances.

Pneumatic Telephone

The transmission and reception of
speech or other sounds, such as tele-

Fig. 2—A special circuit for diathermy.
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Fig. 3—Dynamic amplifier without tubes.
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Fig. 4—Means for reproducing magnetic-wire sound records.

Fig. 5—A pneumatic telephone for communication on trains.
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graph signals, over the air-brake pipe
line extending along a train of standard
railroad cars, is described 1n patent No.
1,515,152, Nov. 11, 1924. See Fig. 5.
Magnetically controlled air pulsators
{A and B) are used to impress the
sound vibrations upon the air column
in the pipe line C (the air brake and
signal lines).

Stations are called by means of in-
terrupters D (noise producers). When
the engineer or conductor hears a buzz-
saw note in the receiver, he knows that
he should listen for a message.

The sound‘waves induced in the air
line are picked up by the magnetic pul-
sators, the vibrating air column causing
a diaphragm to vibrate and in turn in-
duce- electric currents of corresponding
frequency in coils placed behind the
diaphragm. These voice currents may
be amplified, and are connected to a
standard type telephone receiver E or
loudspeaker. Microphones are marked
G.

Thermionic Phono Pickup

Electric pickups for phonographs
have become very popular in recent
years. De Forest received an interesting
patent—No. 1,654,561—date Sept. 22,
1925—for a phono pickup operating on
the thermionic principle. The sound vi-
brations picked up by the needle A in
contact with the phonograph record are
transmitted to a grid member B sealed
into an evacuated glass chamber, as
shown in Fig. 6. A heated filament with-
in the tube supplies an ionized field;
vibrations of the grid cause correspond-
ing modulation of the current in the
circuit connected to the electrodes of the
tube. The output of the thermionie
pickup may be connected to a vacuum
tube amplifier and any desired amplifi-
cation of the sound readily obtained.

The pickup is strongly reminiscent of
the Vibrotron, a 1946 tube based on
much the same principles.

Diffraction Microphone

A novel diffraction microphone in-
vented by de Forest Aug. 27, 1929, is
described in patent No. 1,726,289. In
this device a beam of light is flashed
onto a photocell. A polished mirror A is
interposed in the path of the beam of.
light; this mirror is electrically heated.

(See Fig. 7). It was found that sound

waves striking the heated layers of air
in proximity to the mirror caused
changes in their diffracting powers and
consequent variations or diffraction in
the beam of light. In turn these varia-
tions in the beam of light are recorded
by the photocell B, connected in a tele-
phone or modulator circuit; the pulsa-
tions in the voice are thus reproduced
in the circuit controlled by the photocell.

Gaseous Microphane

A noise-free microphone of the gase-
ous type forms the subject of patent
No. 1,834,061—dated Dec. 1, 1931. The
microphone is built into a glass and
metal cylinder A, fitted with a flexible
gas-tight diaphragm D at one end. See
Fig. 8. An electrically heated cathode C

RADIO-CRAFT for JANUARY,

is mounted a short distance behind the
flexible metal diaphragm. Voice (air)
waves striking the diaphragm cause
variations in the ionized field between it
and the heated cathode, causing fluctua-
tions in the current in the main tele-
phone circuit connected to the micro-
phone. The chamber may be.exhausted
to a high degree and a slight amount of
gas admitted.

Loudspeakers

De Forest was much interested in
loudspeakers.

A diaphragmless loudspeaker is de-
scribed in patent No. 1,641,664—Sept.
6, 1927. As Fig. 9 shows, two spirally
wound strips, insulated from each
other, are connected to the output of an
amplifier or other voice current supply.
The cathode strip A is heated to provide
an ionized field between the two spiral
conductors. B is the anode; C is the
heating current source. When this field
is modulated by the voice current, the
surrounding air has sound waves set up
in it, in the manner of the speaking arec.
The cathode spiral strip may be made
of fine woven wire, loaded with certain
oxides of the rare earths to intensify
the electronic emission.

Other patents on loudspeakers in-
clude No. 1,660,602—a means of vibrat-
ing a curved loudspeaker member. The
actuating device or motor for driving
a loudspeaker is the subject of patent
No. 1,718,337. A novel cone speaker is
illustrated and described in patent No.
1,664,794. Another diaphragm-less type

speaker is described in patent No.
1,486,866. A sealed inflated elastic body
has wires wound around its exterior
surface, which causes it to contract and
expand in accordance with the fluctua-
tions of the voice current impressed on
the microphone M. See Fig. 10.

A table-lamp speaker appears in
patent No. 1,452,827—Apr. 24, .1923,
and a cylinder type speaker in patent
No. 1,736,035—Nov. 19, 1929.

A novel speaker mechanism designed
for controlling the escape of com-
pressed air in accordance with the un-
dulations of the voice current applied to
it, is described in patent No. 1,766,612—
June 24, 1930. This speaker is intended
for use where powerful sound waves are
to be reproduced. Thg voice coil moves
longitudinally in the field of a strong
electromagnet, and causes slots in a
valve to open and close in exact propor-
tion to the fluctuating strength of the
voice current. See Fig. 11.

Compressed air is admitted through
pipe A which passes clear through the
center core of the magnet. The magnet
is excited by direct current. A brass
dome B is threaded onto the upper end
of the magnet core. This dome has slits
C cut into it, through which compressed
air from the tube A can pass, whenever
the sliding sleeve D is moved up and
down by the voice coil and uncovers the
slits. i

A corrugated diaphragm E supports
the moving voice coil G and the valve
sleeve. The compressed air liberated
through the slits is in direct proportion

Fig. 6—This phonograph pickup works on the thermionic
principle.

Fig. 7—A microphons which employs a vibrating mirror and
photocell.

B -ttty —

Fig. 8—A gaseous-tube microphone with vibrating ancde-
diaphragm.
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to the strength of the varying voice cur-
rent,. thus creating powerful sound
waves in ‘the horn attached to the air-
valve chamber.

A combination cone and horn speaker
is described by de Forest in patent No.
1,785,377—Dec. 16, 1930. See Fig. 12.
This combination has been found to re-
produce the broad band of voice fre-
quencies more satisfactorily than either
speaker alone. Another similar type
speaker of large proportions, for use
where a great volume of sound is de-
sired is covered by patent No. 1,853,850,

Thermophone

A loudspeaker of the diaphragm-less
type, operating on the hot-wire or ther-

R

mophone prineiple, was invented by
de Forest Feb. 17, 1925. See his patent
No. 1,526,778 and Fig. 13.

A fine wire W is concentrated in an
insulating disc D (or at the focus of a
parabolic reflector in one form), fitted
with a perforated cover through which
the sound -emerges.

The heating effect of undulating voice
currents causes the fine wire to expand
and contract. These rapid . thermal
changes are communicated to the ad-
jacent air envelope and set up sound
waves therein.

One of the advantages of the thermal
type speaker is the faithful reproduc-
tion of sound. The principle involved is
worthy of further study by our engi-
neers intent upon high-fidelity music
and speech reproduction.

An unusual scientific principle is in-
volved in a loudspeaker {(or micro-
phone) covered by patent No. 1,738,988.
It utilizes variations in the capillary
boundary between two liquids of differ-
ing densities. See Fig. 14.

With mercury and dilute acid, for
example, placed in a capillary tube, a
meniscus or semi-globular surface
forms between them. If a varying

(voice) current is applied to such a tube
through suitable electrodes making con-
tact with the acid A and the mercury,

-,
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Fig. 9—A loudspeaker which works on air.

Fig. 10—Another interesting loudspeaker,

cd
87 BRASS HORN

£ 3 D 6
A
A—T]
3 MOVING ¢ 8
colLy !
"y
RON! |
CORE:- {
MAGNET COIL. v
CHANNEL—— |
ol
O

Fig. H—Air-blast "very loud" speaker.

7

Fig. 2—Combined horn and cone
speaker.
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Fig. 13—Another heat-operated speaker.
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B, the current will cause the contact
surface or meniscus, C, between the two
liquids to rise and fall within the tube.
This action in turn will create sound
waves in the acoustic horn chamber
shown in the picture. This is the loud-
speaker action.

When used as a microphone the re- -
verse action occurs . .. the sound waves
strike the liquids in the capillary tube
and cause the meniscus to rise and fall.
If an electric current is connected to the
tube terminals, variations correspond-
ing to the voice fluctuations in this cur-
rent will be created (in the external cir-
cuit). A loudspeaker connected in this
circuit will reProduce the sounds origi-
nating at the capillary microphone.

Talking Pictures

Dr. de Forest performed a great deal
of research on devices to improve the
early talking pictures. An early patent,
No. 1,482,119, Jan. 29, 1924—describes
a method for recording the picture and
the voice record on the same film sim-
ultaneously. An early arrangement
used an arc for recording the voice pat-
terns on the film. Some more stable
form of glow discharge was desirable,
and one of de Forest’s designs for a
glow tube that could be modulated by
the voice current, is covered in patents
No. 1,806,746, May 26, 1931, and No.

1,873,658, Aug. 23, 1932. See Figs. 15

and 16. The glow or corona A was con-
centrated at one end of the tube and
was of high intensity. The voice cur-
rent, when super-imposed on the elec-
trodes B and C of the glow tube, caused
the intensity to vary. i
Binaural recording and reproduction
of sound is interestingly described in
patent No. 1,769,907 of July 1, 1930.
This has to do with speakers placed in

different parts of the theater, each

speaker reproducing certain frequencies
and thus giving a third-dimension sound
effect.

Photo-Electric Cell

An improved photocell was devised
and patented by de Forest, July 30, 1929
(Patent No. 1,722,280). See Fig. 17.
The light-sensitive cell A is made in a
flattened lenticular shape so that the
electrodes within the cell will be located
only a short distance from the film B
on which the sound track is impressed.
A steady souice of light projects a beam

~ of light through the film sound track.

upon the photo—cell.

Television

One of the earliest television patents
of de Forest, No. 2,003,680 was issued
June 4, 1935. It describes a television
receiving and projecting method for
scanning a strip of specially prepared
film and electrically etching pictures
thereon. Patent 2,026,872, isswed in
1936, describes a means of producing a
large size television image. The re-
ceived image is recorded on specially
treated film and may be later projected
onto a screen by the usual projector.
Sound is reproduced by a sound track
recorded.on the picture film at the same
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Fig. 14—A unique loudspeaker principle.

time the picture signals are recorded.
An ingenious metho’ for recording or
etching the picture images on the coated
film by an electrostatic discharge is
described. The discharge is modulated
by the received television signals. A
following patent covers further develop-
ments of this idea and includes means
for synchronizing the received images

_with the accompanying sound signals.

An idea for stereoscopic television is
covered by patent 2,163,749. Radial
scanning is one of the features here
proposed. A cathode beam radial scan-
ning system appears in patent 2,241,809
issued May 13, 1941. The cathode beam

is deflected back and forth by a rotat-
ing switching device; thus the beam
traverses a non-repeating pattern on
the screen. -

Television Sign

A television sign is described in pat-
ent No. 2,049,763 dated August 4, 1936.-
In the future we shall undoubtedly see
many signs of this type along our high-
ways, It is operated by remote control
from a television station. A salient fea-
ture of this television sign is that prac-
tically any picture can be reproduced on
its face, either in silhouette or halftone
effect. The glow lamps on the surface
of the sign are controlled by a switch
directed by television signals, which
may be picked up by a television re-
ceiver located near the sign.. These
signs may be operated out in the open
country and a number of signs can be
controlled at the same time from one
transmitter.

Fig. 17—A photocell for sound recording.

The patent describes the preferred
form of the high-voltage glow tubes
and the switching mechanism. In one

¢ GLOW DISCHARGE TUBE

e - = o)
I15—Sound movie glow-discharge
lamp.

Fig. l6=—Another talking-picture lamp.

suggested form the sign might contain
a hundred rows of glow tubes, with a
hundred tubes in each row. Ten thou-
sand glow tubes would be used in this
case and thus a very- good reproduction
of the image realized. High voltage is
fed to each glow tube as the commuta-
tor switch makes the proper connection,
in accordance with the television signal
directing it.

Many of the above inventions were
not followed up, for one reason or an-
other. They offer challenging opportu-
nities for the engineer or experimenter
today. Certain speakers, for instance,
were not practical when 90 volts of B
battery was a standard power supply
but might be quite usable now that 450
or even 900 volts can be obtained if
desired. These patents are worth study.

E..CO. SOLD FIRST AUDIONS

(Continued from page 45)

sold 93 audions. In 1912 it sold 165
audions and in 1913 it sold 211, a total
of 459. It should be noted that this com-
pares rather well with all the de Forest
companies combined, which from 1909
until the end of 1913 bought a total of
1,300 audions from MeCdhdless.

The next runner-up in point of early
purchase of audions was the Manhattan
Electric Supply Company, which start-
ed with a single audion, bought from
McCandless in September, 1911. But the
Manhattan Electric Supply Company
bought only 10 audions in 1911-1912.

The next fairly large user, second in
point of sales to the public, was the J. H.
Bunnell Company of New York. This
company, however, did not start selling
audions until January, 1912. During
1912-1913 they sold a total of 384 au-
dions against the E.I.Co.’s 459,

The third concern to sell audions to
the public was Wallace & Company.
They did not start, however, until
February, 1912; during 1912-1913 they
sold a total of 280 audions.

A few other -wireless supply "com-
panies also sold audions to the public,
but their sales did not come anywhere
near the fotals cited above. .

Of passing interest also is the fac
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that Western Electric Company—who
did not sell the tubes to the public, but
used them for experimental purposes
—during the same years hought 45
audions from the McCandless Company.
The Marconi Wireless Telegraph Com-
pany of America, which during the year
1909-1913 bought a total of 74 audions,
was in the same class. None of these
were sold to the public.

For the record, it might also be noted
that the EI.Co. did not make much
profit oni their audion sales. They paid
between $1.50 and $2.00 per audicn tube
to the McCandless Company and sold it
to the experimenters and amateurs for
$4.00. This price was, of course, not just
for the audion itself. The E.ICo.
mounted it on a substantial wooden base
with five binding posts and socket; then
it had to be wired, too. At such a price,
little profit was realized.

The reader may be interested in the
following taken from a forthcoming
book by Mr. Gerald F. J. Tyne, Mc-
Candless and the Audion:

“The Electro Importing Company
was the child of Hugo Gernsback, now
publisher of RADIO-CRAFT, founder of

MopERN ELECTRICS, ELECTRICAL - Ex-
PERIMENTER, RaADIO NEWS, SHORT-
1947

WavE CRAFT, and similar publications,
and entrepreneur extraordinary. Gerns-
back sold great quantities of wireless
apparatus in the peribd 1908-1916,
mostly on a mail order basis. Many am-
ateurs of that day (including the
writer) considered the E.I.Co. catalog
as a second Bible. McCandless-made
[de Forest] tubes were sold by the
E.1.Co. under the name of the ‘Electro
Audion.’

“The ‘Electro Audion’ first appeared
in the E.I.Co. Catalog No. 10 for the
year 1911 on page 93b and was first ad-
vertised by them in MODERN ELECTRICS
for July, 1911, on page 272. The last
appearance of the ‘Electro Audion’ in
the E.I.Co. Catalog was on page 11 of
the 1913 issue. . . . In this connection
the following statement made in this
advertisement is worthy of note:

“‘When receiving from loud or near-
by stations, the light will be noticed to
flicker in the bulb, and the signals can
be read without the use of a telephone
receiver, this feature being found in no
other detector.’

“The E.I.Co. went out of business
about 1920 and Gernsback thereafter
devoted his talents almost exclusively

to publishing.”
-3



" 824,637, June 26,

716,000, Dec. 16, 1902, Apparatus for Space Communicetions
718,203, Dec. 18, 1902, Wireless Telegraphy

716,334, Dec. 18, 1902, Method of Communicating Through Space
720,568, Feb. 17, 1903, Space Telegraphy

730,248, June 9, 1903, Space Telegraphy

730,247, June 9, 1903, Wireless Telegraphy

730,819, June 9, 1903, Wireless Signalling

748,597, Jan. 5, 1904, Wireless Signalling Device

749,131, Jan. 5, 1904, Wireless Signalling Apparatus
749,178, Jan. 12, 1904, Wireless Signalling Apparatus
749,371, Jan. 12, 1904, Wirelass Telegraph Raceiver
749,372, Jan, 12, 1904, Art of Wireless Telegraphy

749,434, Jan, 12, 1904, Wireless Signalling Apparatus
749,435, Jan. 12, 1904, Wireless Telegraphy Generating Set
749,436, Jan. 12, 1904, Wireless Telegraph Range Finder
750,180, Jan, 19, 1904, Spark Production Control Method
750,181, Jan, 19, 1904, Device for Cleaning lce from Antenna
758,517, Apr, 26, 1904, Art of Wireless Telegraphy

759,218, May 3, 1904, Wireless Signalling Apparatus
770,228, Sept, 13, 1904, Receiver for Space Signalling
770,229, Sept, 13, 1904, Wireless Signalling Apparatus
771,818, Oct. 11, 1904, Wireless Signalling Apparatus
771,819, Oct. 11, 1904, Wireless Signalling Apparatus-
771,820, Oct, II, 1904, Protecting High Frequency Apparatus
772,878, Oct. {8, 1904, Magnetic Detector

772,879, Oct. 18, 1904, Art of Duplex Wireless Telegraphy
806,968, Dec. 12, 1905, Wireless Telegraph System

822,935, June 12, 1904, Wireless Telegraph System

823,902, June 12, 1904, Static Valve for Wireless Systems
624,003, June 19, 1908, Wireless Telegraph System

1906, Oscillation Responsive Device
824,638, June 24, 1908, Oscillation Responsive Device
827,523, July 31, 1908, Wireless Telegraph System

827,534, July 31, 1908, Wireless Telegraph System

833,034, Oct. 9, 1306, Aerophone

834,015, Nov. 13, 1908, Aerophona

834,070, Nov. 13, 1908, Oscillation Responsive Device
835,071, Nov. 13, 1908, Oscillation Responsive Device
834,072, Nov. 13, 1904, Aerophone

837,901, Dec. 4, 1908, Wireless Telegraphy

841,385 Jan, 15, 1907, Wireless Telegraphy

841,387, Jan. 15, 1907, Device for Amplifying Feeble Curremts
850,917, Apr. 23, 1907, Space Telegraphy

852,381, Apr. 30, 1907, Wireless Telegraph Receiving System
847,878, Oct. 8, 1907, Oscillation Responsive Device
867,877, Oct. 8, 1907, Art of Detecting Oscillations

867,878, Oct. 8, 1907, Oscillation Detector

874,178, Ded. 17, 1907, Cautery

876,145, Jan. 7, 1908, Wireless Telegraph Sending System
877,069, Jan, 2I, 1908, Magnetic Detector

87,532, Feb. 18, 1908, Space Telegraphy

894,317, July 28, 1908, Electrolytic Detector Electrode
894,318, July 28, 1908, Aerophone

894,378, July 28, 1908, Wireless Signalling Apparatus
913,718, Mar. 2, 1909, Space Telegraphy

. 924,933, July &, 1909, Wireless Telegraphy

926,934, July &, 1909, Wireless Telegraph Tuning Device

\
AAAA

1902

1946

The most important de Forest patents have been described in two arficles else-

where in this issue. Dozens of other inventions would have been well worthy of

mention had space been available, The following list, with dates of patents and

a brief description of the main features of each invention [not necessarily the
patent title}) may be interesting te many readers.

926,935, July &, 1909, Wireless Telegraph Transmitter
926,938, July 6, 1909, Space Telegraphy

926,937, July &, 1909, Space Telephony ~
943,969, Dec. 21, 1909, Space Telegraphy
944,539, Aug. 9. 1910, Transmitting Apparatus
973,644, Oct. 25, 1910, Aerophone
979,275, Dec. 20, 1910, Osclilation Responsive Device
979,274, Dec. 20, 1910, Space Telegraphy
979,277, Dec. 20, 1910, High Frequency Oscillator
995,126, June 13, 1911, Amplifier for Fesble Electric Currents
995,339, June 13, 1911, Space Telegraphy
1,006,635, Oct, 24, 1911, Space Telephony
1,008,636, Oct. 24, 1911, Space Telephony
1,025,908, May 7, 1912, Wireless Music Transmitter
1,042,205, Oct, 22, 1912, Duplex Wireless Transmission System
1,101,533, June 30, 1914, Wireless Telegraphy
1,123,118, Dec. 29, 1914, Signalling System
1,123,119, Dec. 29, 1914, Wiretess Communication Secrecy System
1,123,120, Dec, 29, 1914, Space Communlcations Arc Mechanism
1,125,495, Jan. 19, 1915, Wireless Telephone Transmitter
1,134,593, Apr. 6, 1915, Electromagnetic Radiation Receiver
1,134,594, Apr. &, 1915, Increasing Strength of Electric Currents
1,170,881, Feb. 8, 1914, Wireless Receiving System “
1,170,882, Feb. 8, 1916, Telephone System Automatic Switch
1,170,598, Feb. I5, 1914, Radiotone Wireless Telegraph Spark Gap
1,177,848, Apr. 4, 1914, Method of Recording Fluctuating Currents
1,183,802, May 18, 1918, Range Teller
1,183,803, May 14, 1914, Wireless Telephone System
1,190,869, July 11, 1918, Quench Spark Discharger
1,200,270, Oct. 17, 1916, Oscillating Current Generator
1,201,271, Oct. 17, 1914, Oscillating Audion
1,200,272, Oct. 17, 1918, Telegraph and Telephone Receiving System
1,201,223, Oct. 7, 914, Oscillation Generator
1,214,283, Jan. 30, 1917, Wireless Telegraphy
1,221,033, Apr. 3, 1917, Wireless Telegraph Signalling System
1,221,034, Ape. 3, 1917, Oscillating Current Generator
1,221035, Apr. 3, 1917, Wire or Radio Communications Apparatus
1,230,874, June 24, 1917, Metallic Audion
1,299,356, Apr. |, 1919, Radio Communication Apparatus
1,309,753, July 5, 1919, Yibrations Transducer =
1,318,284, July 29, 1919, Oscillation Generator
1,314,250, Aug. 26, 1919, Current Pulse Reproducer and Amplifier
1,314,25¢, Aug. 26, 1919, Radiotelephony
1,314,252, Aug. 26, 1919, Oscillation Generator
314,253, Aug. 26, 1919, Wire or Radio Communication Apparatus
1,329,758, Feb. 3, 1920, Oscillating Current Generator
1,348,157, Aug. 3, 1920, Amplifier for Pulsating Electric Currents
$,348,213, Aug. 3, 1920, Radiotelephone -System

14,959, Reissued Oct. 19, 1920, Wireless Talephona System
1,385,157, Jan. Il, 192), Apparatus for Telegraphy or Telephony
1,365,237, Jan. Il, 1921, Endless Film Arrangement
1,375,447, Apr. 19, 1921, Means for Amplifying Currents
1,377,405, May 10, 1921, Audion Circuit
#,397,575, -Nov. 22, 192|, Selective Audion Amplifier
1,417,662, May 30, 1922, Radio Signalling System
1,424,805, Aug. 8, 1922, Subterranean -Signalling System
1,437,498, Dec. 5, 1922, Oscillion

vy
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1,442,426, Jan. 16, 1923, Sound Controlled Light Variations

1,442,682, Jan, 16, 1923, Endless Sound Record and Mechanism
15,540, Reissued Feb. 13, 1923, Changing Motion to Electricity

1,446,246, Feb. 20, 1923, Recording and Reproducing Sound

1,446,247, ng. 20, 1923, Light Controlling Means

1,452,827, Apr. 24, 1923, Telephone Davice

1,466,701, Sept. 4, 1923, Light VYarlation Current Control

1,478,029, Dec. 18, 1923, Radic Receiving System

1,482,119, Jan. 29, 1924, Recording and Reproducing Sound

1,486,886, Mar. 18, 1924, Sound Producer B

1,489,314, Apr, B, 1924, Recording Sound

£,507,006, Sept. 2, 1924, Radio Signalling System

1,507,017, Sept. 2, 1924, Wireless Felegraph and Telephone

1,515,152, Nov. 11, 1924, Communication System for Trains

1,528,778, Feb. 17, 1925, Thermophona

1,543,990, June 30, 1925, Producing Musical Notes Electrically

1,552,914, Sept. 8, 1925, Telephone Devlce

1,554,561, Sept. 22, 1925, Sound Reproducing Mechanism

1,554,994, Sept. 22, 1925, Loud Speaking Device

1,554,795, Sept. 22, 1925, Radio Signalling System

1,560,502, Nov, 3, 1925, Sound Reproducing Device

1,561,596, Nov. 17, 1925, Indicating Device for Fluid Tanks

Des. £9,443, Feb. 14, 1925, Loud Speaker

1,629,152, May 17, 1927, Slot Cleaner for Motion Plcture Machines

1,641,664, Sept. 6, 1927, Electrical Sound Reproducing Apparatus

1,642,363, Sept. 13, 1927, Telephone Device

1,853,165, Dec. 20, 1927, Talking Moving Piclure Equipment

1,659,909, Feb. 21, 1928, Film Protecting Arrangement

1,659,910, Feb. 21, 1928, Slot Cleaner for Phonofilm Attachments

1,680,207, Aug.'7, 1928, Radio Signalling System

1,683,451, Sept. 4, 1928, Recording and Reproducing $ound

1,687,364, Oct, 9, 1928, Radio Transmitting System .

1,693,071, Nov. 27, 1928, Sound Recording Device for Movie Cameras

1,693,072, Nov. 27, 1928, Shielding for Detector and Amplifier

1,695,414, Dec. 18, 1928, Talking Moving Picture Machine

1,695,415, Dec. 18, 1928, Talking Motion Picture Record

1,701,911, Feb. 12, 1929, Acoustic Apparatus

1,710,922, Apr. 30, 1929, Motion Plcture Screen

1,716,033, June 4, 1939, Producing Talking Motion Picture Films

1,718,337, June 25, 1929, Loud Speaker Motor

1,720,544, July 9, 1929, Radio Receiving Apparatus

1,722,280, July 30, 1929, Photo Electric Cell

1,726,269, .Aug. 27, 1929, Diffraction Microphone

1,736,035, Nov. 19, 1929, Sound Reproducing Daevice

1,738,988, Dec. 10, 1929, Sound Actuated and Producing Device
1,240,577, Dec. 24, 1929, Wireless Telegraph and Telephone System

1,761,619
1,764,938
1,766,612

., June 3, 1930, Sound and Picture Recording Camera
, June 17, 1930, Producing Talking Motion Pictura Films
, June 24, 1930, Sound Reproducing Device

1,769,907, July 1{,. 1930, Binaural Recording and Reproducing Sound

1,769,908

, July 1, 1930, Recording and Reproducing Sound

1,769,909, July 1, 1930, Talking Picture Exciting .Lamp Switch

1,777,037, Sept. 30, 1930, Binaural Recording Sound .

1,777,828, Oct. 7, 1930, Sound Picture Photography

1,785,377, Dec, 16, 1930, Loud Speaker

1,795,936, Mar. 10, 1931, Sound Reproducer

1,802,595, Apr. 28, 193], Automalic Photographic Sound Reproducer

1,806,744, May 26, 1931, Talking Pictura Machine Drive Mechanism

1,806,745, May 26, 1931, Sound Producing Device

1,808,746, May 26, 1931, Luminous Discharge Device ‘
18,108, Reissued June 23, 1931, Obliterating Parts of Talking Film

1,812,687, June 30, 1931, Sound Chamber and Set Frame

1,827,283, Oct, 13, 193], Sound Reproducer

1,834,051, Dec. I, 1931, Microphone .

1,843,972, Feb. 9, 1932, Talking Motion Picture Apparatus
1,853,850, Apr. 12, 1932, Sound Reproducing Device

1,859,435,
1,866,090,

May 24, 1932, " Sound-on-Film Phonograph
July 5, 1932, Sound Reproducing Device

1,873,558, Aug, 23, 1932, Gaseous Discharge Device

1,885,900,
1,888,910,
1,894,024,

Nov. I, J932, Talking Motion Picture Attachment
Nov, 22, 1932, Synchronization in Talkie Photography °
Jan. 10, 1933, Photographic Sound Reproduction

£,897,363, Feb. 14, 1933, Luminous Discharge Device

1,929,626,
1,944,929,

1,992,201

2,003,680,
2,026,872,
2,045,570,
2,049,763,
2,052,133,
2,064,593,
2,122,456,
2,126,541,
2,183,749,
2,241,809,
2,391,554,
2,410,868,

Oct. 10, 1933, Soundproofing Picture Camera

Jan. 30, 1934, Gaseous Discharge Device .
Feb. 24, 1935, Apparatus for Reproducing Sound-on-Film

June 4, 1935, Television Reception and Projection

Jan. 7, 1934, Television Receiving Method and Apparatus

June 30, 1938, Synchronizing Televised Images

Aug. 4, 1934, Televislon Sign

Aug. 25, 1936, Television Apparatus

Dec. 15, 1936, Apparatus for Reproducing Sound-on-Film
July 5, 1938, Television System and Method

Aug. 9, 1938, High Frequency Oscillating System

June 27, 1939, Radial Scanning Television System

May 13, 1941, Radial Scanning with Cathode Beam

Dec. 25, 1945, Aircraft Speed and Course Indicator

Nov. 12, 1946, Means and Method for Altitude Determination

Motion Picture Engineers Honor Dr. de Forest

= ™ B Edai o
. ’

o ! T e

Dr. de Forest with the scroll which was presented #o him on the occa-
sion of his seventy-third birthday last August. The illuminated address
was presented by the Society of Motion Picture Engineers in honor of
the inventor of the fundamental audion and other developments
important to the progress of sound motion pictures,
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TO THE FATHER OF RADIO

Tn’butés-to Dr. de Forest by Leading Figures_in Radio

From
Major General J. 0. Mauborgne,
U. 8. A, Retired

Engineer, soldier, artist, invantor; chief Signal Of.

ficer United States Army, 1937-1941; technical adviser

to United States delegations at several international

communications conferences; radic pioneer, inventor

of numerous radioc devices; author of "Practical

Uses of the Wavemeter in Wireless Telegraphy"
and brochures on radio and cryptanalysis.

How fitting that the January issue of

" RaDp10-CRAFT is devoted almost entirely

to a tribute to Dr, Lee de Forest, com-

memorating the fortieth anhiversary of

the invention of the vacuum tube with
the control grid.

Since it was my good fortune to have
been a reader of Modern Electrics in
those edrly days, I take more than usual
interest in the tribute to Dr. de Forest,
whom I have known since his art-revis-
ing basic invention of the grid, which
gave us the detector, oscillator, and am-
plifier, and established the foundation
of all later work in electronics.

Let me raise my voice in the mighty
shout which issues through your tech-
nical journal in praise of and congrat-
ulations to the Grand Old Man of Wire-
less, not only because he will live for-
ever in the earth’s Hall of  Fame, but
because he is—and always has been—a
real American. May he live to be a hun-
dred, knowing that he has achieved the
greatest success a scientist can hope for.

—
From
Major General Harry C. Ingles

Chlef Signal Officer, United States Army; former
deputy commander, E'uropean Theater of Operations;

former chief of statf, Caribbean Defense Command:
former director Army Signal School, Fort Monmouth.

It is a privilege to participate in
RADI0-CRAFT’S symposium honoring Dr,
Lee de Forest and commemorating the
fortieth anniversary of his invention of
the grid vacuum tube.

With this invention, electrons were
first brought under control and the
foundations of the electronics industry
were laid. The development of that in-
dustry, with its startling advances and
its limitless horizons, has been one of
our era’s most important achievements.

Engineers of the U, 8. Army Signal
Corps yield to no other group in their
admiration and respect for Dr. de For-
est, and for his pre-eminent contribu-
tions to the science of communications.

=
From Admiral J. R. Redman

Director of Naval Corm ications: ber of Joint
and Combined. Communications Boards, Board of
War Communications, State Department special com-
mitiee on communications; vice-president in charge
of engineering, Western Union Telegraph Co..

(Telegram)—I take great pleasure in
jeining with the many throughout the
world in paying tribute to the achieve-
ments of Dr Lee de Forest. We stand
at the threshold of an electronic era,
the effect of which on human life can
scarcely be envisioned. For his great
achievement in successfully developing
the vacuum tube, we owe a debt to Dr.
de Forest that cannot be repaid.

—T73—
From
Brigadier General David Sarnoff

President and director, Radio Corporation of
America; chairman of the board of director of
the National Broadcasting Co.; brigadier general
Signal Corps Reserve, U. 5. Army; member of the
executive committee, Institute of Radio Engineers;
member of the Industry Advisory Committee of
the United States Defense Communications Board:
Cross of Honor of the Legion of Honor, 1940.

In two of America’s great farm states,
two boys grew up, one destined to cre-
ate electric light anc the other destined
to shed enlightenment on.the world
through an electronic lamp. Thomas A.
Edison, born at Milan, O., invented the
incandescent light, and Lee de Forest,
born at Council Bluffs, Ia., invented the
audion. Both of these American men of
science put the invisible electron to work
for the benefit of mankind.

While Edison’s Centennial will be ob-

RADIO-CRAFT

served this year, de Forest will be cele-
brating the fortieth anniversary of his
invention of the audion, or grid, vacuum
tube. The fame of both men and the
value of their. contribution to science
and society grows greater with time.
De Forest’s audion, with its stream of
électrons within a vacuum, forever chal-
lenging research, has been the key to

many major advances in science and
industry. The electron tube is a beacon
of progress in the vast field of electron-
ics that extends throughout radio and
into many other fields such as communi-
cations, the motion picture, and the
phonograph.

De Forest’s great contribution to
electronics helps modern science to en-
circle the globe by radio and to echo
back from the moon by radar.

I
From the Federal Communications
Commission

Charles R. Denny, radio lawyer, chairman, C:

formerly general ¢ounsel, FCC; special assistafit to

the Attorney General; attorney, Department of
Justice.

It is highly fitting that a grateful na-
tion should take this opportunity to pay
tribute to Dr. Lee de Forest. It is be-
cause of genius such as his that Amer-
ica has become pre-eminent in the field
of electronics, " Everywhere on this
planet where electronics is ushering in
a new era of accelerated human prog-
ress, meén and women gladly acknow-
ledge their debt of gratitude to this
distinguished American scientist.
JANUARY,
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Labors are being lightened, culture is
more abundant, pleasure is multiplied,
riew horizons are opened, all phases of
civilization are enhanced because of his
achievement.

The Federal Communications Com-
mission considers it a privilege to send
its felicitations to the inventor of the
modern vacuum tube on the fortieth
anniversary of that revolutionary event.

P i
From Dr. E. F. W. Alexanderson

Consulting engineer, General Electric Co; former
chief engineer, Radio Corporation of America;
invenfor of the Alexanderson alternator, multiple-
tuned antenna and numerous other inventions in
radio, television, electric ship propulsion, power
transmission, and amplidyne control; past president,
Institute of Radio gineers; member Sigma Xi;
Royal Swedish Academy of Science; decorated by
King Gustav V of Sweden with Order of North Star.

When we look back upon the history
of _invention and industry, we find it
extremely rare that one single inven-
tion has materially changed the course
of events. The inventions of gunpowder
“and the printing press were among those
exceptions. The electrical industry, the
automobile, and the airplane, on the
other hand, grew out of the conscious-
ness of the scientific world without any
definite starting point. There was radio
and even radiotelephony before de For-
est invented the vacuum tube with the
control grid, but radio, as then known,
was destined to become a small indus-
try of limited usefulness. This was all
changed by de Forest. With one inven-
tion, he opened ui) the electronics indus-
try, which has already outgrown radio
and is now on the way to become a vital
factor in the power field for such pur-
poses as power transmission, ship pro-
pulsion, and railroads, and also for ;in-
dustrial processes. of heating and for
production of materials such as alumi-
num and magnesium.

As an appreciation of de Forest’s con-
tribution, it may be said that he opened
the gate which flooded the world with
electronics.

—73—
From Dr. W. R. G. Baker

Yice-president, Electronics Department, General
Electric Co.; former vice-president in charge of

englineering and manufacturing, Radio Corporation
of America; president-efect, Institute of Radio
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Enginesrs; director, Nationa! Electrical Manufac-

turers Association; chairman, Radio Technical Plan-

ning - Board; chairman, National Television Systems
Committee,

I was glad to learn that an anniver-
sary number of RADIO-CRAFT would be
devoted to honoring Dr. Lee de Forest,
for it gives me the opportunity of adding
my good wishes to those of his many
friends in America.
~ To those of us who have had the priv-
ilege of knowing Dr. de Forest, we find
his life of achievement a great source of
encouragement and strength.

I am happy to join in this tribute to
Dr. Lee de Forest for his untiring serv-
ice these many years. s

S IS
From W, J, Barkley

Executive vica-president, Collins Radio Co.: for-
merly genera] manager, de Forest Radio Company,
Jersey City, N. J.; general manager Wireless Spe-

cialty Co., one of the earliest manufacturers of
radio equipment.

It was my pleasure to have been as-
sociated with Dr. de Forest for several
years. Knowing that he had more to do
with the progress of modern radio than
any other man, as demonstrated by his
invention of the audion, it was also my
pleasure to be able to help coin the
phrase, ‘The Father of Radio, while as-
sociated with him. His invention of the
audion vacuum tube was the greatest
development of modern times and will
remain the foundation of all electronics
in the years to come.

I take this opportunity of expressing
to Dr. de Forest my heartiest congratu-
lations and wishes for many more years
of happiness in watching the develop-
ment of electronics as the result of his
outstanding work.

Y-
From Dr. O. E. Buckley

Research scientist; President (Former director of
resaarch) Ball Tele hone )E.'abora’orles; member,
igma Xi.

. Hindsight is always easier than fore-
sight, and it is now apparent that the
advances being made in electron physics
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during the turn of the century, as evi-,
denced by ‘the identification and meas-
urement of the electron, were so funda-
mental that the electron amplifier was
inevitable in our time. Yet no one could
quite see it then.- It remained for de For-
est, with the incentive and intuition of
the inventor, to provide the all-import-
ant grid as the control element. By this
one act of producing a device which
would truly amplify, de Forest, more
than any other one man, precipitated
our great modern developments in radio
and allied fields.

Representing, as I do, the laboratory
to which de Forest brought his.audion
and where it was developed into the
serviceable high vacuum tube, I join the
current tribute to this great inven.
tor with particular significance and

" pleasure.

—73—
From Dr. W. D. Coolidge

Physical chemist, famous "as the inventor of the
Coolidge x-raF tube and of the ductile tungsten
alactric-lamp filament; head of Hanford division,

Research Laboratory, General Electric Ceo.; vice-
president and director of research of General Elec-
tric from 1940 to 1944.

The work of Dr. Lee de Forest hag
had so profound and so far-reaching an
influence on our daily lives that it is al-
ready difficult to see how we ever got
along without grid-controlled vacuum
tubes. He is eminently deserving of the
satisfaction which he must feel in see-
ing the universal appreciation, ex-
pressed in terms of use, which his de-
vice has received. :

From Prof. Frank E. Canavaciol

Consuitant in elactrical communications; Associate
Protessor ot Eiectrical Communications, Brooklyn
Polytechnic Institute; during the war, director of
research and deve]opmenf. Universal Electronle
Laboratories, New York Clty.

It is indeed with pleasure that I join
with you and with all engineers and
scientists in paying our respects to Dr.
Lee de Forest on the eve of the fortieth
anniversary of his invention of the grid-

controlled vacuum tube.



-

Many citizens of Brooklyn, and some
of our staff at the Polytechnic, recall
the occasion whén Dr. de Forest first
demonstrated his audion befere a gath-
ering at the Brooklyn Institute of Arts
and Sciences. In fact, our Dr. Samuel
Sheldon, then Professor of Electrical
Engineering and Physics at the Poly-
technic, was also chairman of the Phy-
sics and Electrical Engineering group
at the Brooklyn Institute. We are happy
that Dr. Shelden prevailed on Dr. de
Forest to inaugurate the Electronic
Age in Brooklyn.

ay I also take this occasion to con-
gratulate Mr. John V. L. Hogan,
who assisted Dr. de Forest on that his-
torical occasion.

We can never repay our debt to Dr.

.de Forest. His guerdon can be only our

best wishes and affection. May he live
long and enjoy the realization of. the
service his accomplishments have pro-
vided for mankind.

—_73
From Dr. J. H. Dellinger

Physicist; chief of Radio Section, National Bureau
of Standards, since 1918; chief of interservice Radio
Propagation Laboratory; chairman Radio Technical
Committee for Aeronautics. Former chief engineer,
Federal Radio Commission (1928:29}. Delegate or
technical adviser to numerous international radio
conferances. Author of several radio bboks and many

shorter treatises.

’T"" .

Through all these years I have been
one of the admirers of Dr. Lee de For-
est’s ingenuity and perseverance. Radio
is a great debtor to this pioneer.

—_T3—
From William Dubilier

Famous as tha inventor of the mica condenser
which bears his name; holder of more than 300
patents in the field of radio, X-ray, and medical
apparatus and submarine detection equipment.

Author on many radic subjects.

It is most fitting that RADIO-CRAFT,
one of !:he pioneers, is arranging the
celebration of the fortieth anniversary
of the greatest scientific development
contributed to civilization. .

Few people realize how the so-calle
vacuum tube has helpfully changed our
mode of life and contributed toward the
development -and happiness of man. It
has revolutionized communication—the
real foundation of peace; for were it
possible for all people to easily com-
municate with each other and exchange

v -
-
-

viewpoints, there never would be wars.
It has brought to all homes the finest
music, up-to-the-minute news, current
events, discussions, and other educa-
tional means not previously possible.
The newspapers, for the first time, have
a competitor. Truly, it is the founda-
tion for one-world government. It has
changed almost every useful electrical
device. -

Dr. Lee de Forest, as a pioneer, has
valuably contributed and opened the
door to these blessings. His name is to-
day, and for many years will be, re-
membered.

7,3

From Walter Evans

Vice.president Westinghouse Electric Corporation;
vice-prasident and general manager, Westinghouse
Radio Stations,

Inc.

The gigantic world-wide .radio broad-
casting, communications, and electronics
industries are undoubtedly the greatest
tribute which can be paid to Dr. Lee
de Forest for his brilliant invention of
the three-element audion tube. The sig-
nificance of these industries to nations
and to individuals stands as a living
monument to Dr. de Forest's pioneering
efforts.

Because this invention has been sd
basic to the activities of our people at
the Westinghouse radio stations, and the
industrial electronies and home receiver
divisions, I join with them in sending
our special appreciation and good wishes
to Dr. de Forest for his vital contribu-
tion to the radio-electronics industry.

We, in turn, join all the men and
women of Westinghouse in expressing
our personal gratitude to Dr. de Forest
for the individual benefits and pleasures
made possible by his great invention.

—73—
From Dr. W. L. Everitt

Engineer, phrsicisf. former chairman FCC: head of
the electrical engineering department, Univarsity of
IMinols; wartime director Operational Research
Staff, Office of the Chief Signal Officer, U. S. Army;
ex-president Institute of Radio Engineers; member
Sigma Xi; author of technical works, including "'Com-
munication Engineering,” and (editor) ‘‘Funda-
. mentals of Radio."”

It is seldom that great pioneers are
able to see, within their own lifetime,
the development of a great industry

RADIO-CRAFT

founded upon their contributions. By
now there can be no doubt that in a
short list of the great forward advances
in technology made by man, the devel-
opment of means for controlling the flow
of current in a vacuum tube, which was
made by Dr. de Forest, must be listed
prominently. To Dr. Lee de Forest, the
world of the future as well as that of
the present owes a great debt.

From Dr. Alfred N. Goldsmith

Engineer, editor, and author. Former chairman of
the board of construction engineers, National Broad-

casting Co.; director of research, chief broadcast
engineer, vice-president, and generai engineer,
Radio éor'porafion of America. Now editor of
Proceedings of the Institute of Radio Engineers;
chairman of the sections on radioc and motion
pictures, American Standards Assoclation; vice-
chairman, Radic Technical Planning Board.

It is occasionally the good fortune of
a man to create a device which opens
practically unlimited vistas of accom-
plishment to his fellow workers, and
which benefits civilization to a major
extent. Dr. Lee de Forest, in producing
the three-element electron tube, thus
provided a powerful stimulus to his co-
workers—an instrument of amazing po-
tentialities to the fields of electrical,
communications, and electronic en-
gineecring, and a source of untold bene-
fits to the world at large. )

It is difficult, even now, to appraise
fully the amazing scope and value of the
electron tube. It may well require dec-
ades or centuries fully to explore its
capabilities.

But in the meantime historians, usual-
ly given to recording the day-by-day
wrangles of governments and their rep-
resentatives, might well turn aside to
the more wholesome task of honoring
such men as Dr. de Forest who con-
structively ereate the bases of our civil-
ization rather than the elements of its
destruction.

—73—

From William J. Halligan

resi-

President, The Hallicrafters Co.; senior vice
Ignal

dent, Army Signal Association; president, The

League; chairman, Amateur Radio Committes of
the Rodio Manufacturers Assocfation.
JANUARY,
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I had the pleasure of assisting in the
celebration of Dr. Lee de Forest’s sev-
enty-third birthday on August 26. Fit-
tingly enough, this birthday party was
held in Chicago, where he began the
experiments which resulted in the au-
dion tube, one of the greatest inventions
of all history.

Those of usg in the radio industry owe
him a tremendous debt, as do all in the
allied electronics industries. It is a great
privilege to participate in this issue of
RADIO-CRAFT, which you have arranged
in tribute to Dr. de Forest and his many
achievements.

, T
From R. V. L. Hortley

Famous as the Inventor of the fundamental Hartley
circuit. General communications engineer and
theoretical research worker, at one time in charge
of all wire-transmission research for Bell Telephone
Co. At presant theoretical consultant, Bell Telephone
Laboratories, in which capacity he was instrumental
in developing applications of servo mechanisms to
radar and fire control during the last war.

We might try to evaluate the signifi-
cance of Dr. de Forest’s invention of
the three-element vacuum tube by vis-
ualizing how things would be now if the
invention had not been made. This, how-
ever, would be as vain as trying to pre-
dict the future. But we can picture with -
certainty many things which would not
now be. Merely to catalog these would
amply justify the conclusion that when
Dr. de Forest added the grid to his tube
he also added another dimension to the
electric arts.

7

From R. A. Heising

Radic and patent engineer; best known as inventor
of the Heising modulation cireult for radiophone
transmitters; radio research engineer, Western Elec.
tric Co., 1914 to 1925, Bell Telephone Laberateries,
1925 to 1944; past president, Institute of Radio Engi-
neers; designer and developer of ship-to-shore, trans.
atlantic, and other radiophone circuits.

It is comforting to see the contem-
goraries of Dr. Lee de Forest of the

ays of the invention of the audion ris-
ing to pay tribute to that great inven-
tor. They indeed understand the differ-
ence between the world before and after
that important happening. While most
of the world takes his contributions
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along with liberty, free speech, and the
ballot, as though they were natural
phenomena instead of things worked or
fought for, his friends of the early days
are groping to find words to express to
him their appreciation. May suitable
words be uttered while his ears still
hear, and stimulate him in work and
health for years to come.

i T 3 s
From John V. L. Hogon

Consulting engineer, pioneer of high-fidelity broad-
cdsting; president Interstate Broadcasting Co.

[WQXR); special assistant to the director, Office of

Scientlfic Research and Development; past president,

Inst!tute of Radlo Engineers; inventor of many radio

and facsimlle devices; author of "Qutline of Radio"

and shorter works; formerly assistant to de Forest
and to Peter Cooper Hewitt.

My pleasure in giving Lee de Forest
maximum credit and recognition for his
constructive work in radio is increased
by the fact that, while I was his chief
(and only!) laboratory assistant dur-
ing the winter of 1906-07, I attended
the birth of the very first grid audion.
Havifig seen thé conception and nativity
of that little glass baby, I nursed it
through its earliest life, and made its
first characteristic curves. I am happy
that Dr. de Forest is still with us,.and
I want to congratulate him again, in
this fortieth year, on his invention of
the grid audion.

73 e
From I. J. Kaar

Manager Recelver Division, Electronlcs Department,

General Electric Co.; chairman, Institute of Radio

Enginears Committee on Television; chairman, Radio

Manufacturers Auoci;ﬁon_ Committes on Television
ceceivers.

I doubt if anyone alive today can
possibly visualize the magnitude and
the effect upon humanity of Dr. de For-
est’s invention of forty years ago. The
accomplishment and the things which
have been built upon it are almost be-
yond comprehension.. It is a privilege
indeed to do homage to the Grand Old
Man of Radio.

T

From Charles F. Kettering

Engineer, manufacturer, Inventor, and educator;,
general manager Research Laboratories Divislon and
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vice-president and director of General Motors Co.;
inventor of automatic starting, lighting and igrition
systems; chairman National Inventors Council.

Perhaps the most important date in
the history of electronics is December
31, 1906, when a young experimenter
named Lee de Forest inserted a third
electrode in the form of a grid between
the cathode and anode of a vacuum tube.
The spectacular growth of electronics
to an enormous industry employing over
a million workers and benefiting untold
millions of people in all parts of the
world may be said to have begun on that
date, Dr. de Forest’s invention of the
triode tube not only solved certain prob-
lems of itself, it also acted as a stimulus
to the efforts of hundreds of later inven-
tors who devoted their lives to improv-
ing it and adapting it to an ever-in-
creasing number of uses. Even today the
full extent of its utility and value has
only been scratched. This ability to il-
luminate the path ahead is one of the
characteristics of a. truly great inven-
tion. To say that the three-element tube
possesses this characteristic to a degree
unique among modern inventions is the
enormous tribute we must pay to Dr.
de Forest.

Lo

From Dr. Irving Langmuir

Chemist; Inventor of the condensation high-vacuum
pump which made ‘‘hard' radio tubes possible;
worked in the dqvnluﬁmenf of gas-filled tungsten
lamps, electron discharge apparatus, molacular

films, submarine detectors, and other projects; asso.
Ciate research director, General Electric Co.; past
president, Institute of Radio Engineers, American
Association for the Advancement of Sclence, Amer-
Tcan Chemical Society; member Sigma Xi.

Lee de Forest, in discovering that an
electric current in a vacuum tube can be
controlled by means of an interposed
grid, laid the foundation for an exten-
sion of man's senses—an increase in
speed and in sensitivity of many mil-
lionfold. The revolution has heen as
great in its way as that which may now
be envisioned in other fields through our
new control of nuclear power.

=

From George Lewis

Assistant vice-president, International Telephone and
Teleqragh Corporation and Faderal Telaphone and
Radio Corporation; radio officer at Naw York Navy



Yard, 1915, and radic officer,
Bureau of Steam Engineering
Engineering) U, S.

design division
(later Bureau o#
Navy, Washington,

I recall one of the many valuable con-
tributions of Dr. de Forest to the ad-
vancement of the then infantile vacuum
tube art in 1917, when I was chairman
of the Vacuum Tube Committee for the
Navy. This committee, probably the first
official vacuum- tube committee in the
world, was set up when America en-
tered World War 1. :

There were few vacuum tubes in the
world then, but the Navy had experi-
mented with them since 1913. The tubes,
due to imperfect vacuum, had unreliable
sensitivity and would glow with a bluish
light—operatdrs learned to pluck a tube
to vibrate the wing (plate) and achieve
“twilight zone blue” for greater sen-
sitivity. ‘

Dr. de Forest met with the committee
and set up uniform tests for vacuum
tubes. It was due primarily to his coun-
sel, backed by his knowledge in the field
which he himself had opened and was
tirelessly exploring, that the Navy was
able to take steps which not only in-
creased the efficiency of their communi-
cations at the time but led eventually
to their present high development in
electronics.

T
From Dr. Frederick B. Llewellyn

Research engineer and inventor; president, Institute
of Radlo Engineers, 1946; consulting engineer, 8ell
Telephone Laboratorles; International authority on
the detign of vacuum tubes used for communication
and electronic control purposes; inventor of ultra-
high-frequancy oscillator tubes and designer of
: stabilized oscillating circuits.

Great things are often simple Ones
as well. The introduction of a grid of
wires between the cathode and anode of
a two-element vacuum tube is simple in
itself, but the consequences have been
breath-taking in their effect. The grid
changed the tube from a nonlinear cir-
cuit element into a device capable of ac-
curate control of power. Alone and un-
controlled, power is useless and may be
actually imrmful, while, in contrast,
controlled power is the foundation of
technical civilization. The grid turned
the vacuum tube into the versatile con-
- trol device that has brought about tech-

-
-
-
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nical advances previously inconceivable,

To the man who first introduced this
simple but far-reaching change in the
vacuum tube, to Dr. Lee de IForest, on
this occasion of the fortieth anniversary
of the audion, I am delighted to pay
tribute, :

73—

From Donald McNicol

Editor, engineer, and author. Past president {1928)
institute of Radio Engineers. Radioman since 1900,
Author of ""American Telegraph Practice", standard
text on telegraphy. At presant technical consultant,
"Telegraph and Telephone Age' and general con-
sultant in the communications field. His latest book,
"Radio's Conquest of Space', has just been

published.

During the years when de Forest was
busy fashioning the first audions, he
struggled, often alone, with limited
funds and with little encouragement. It
is of interest to note some of the out-
standing scientists who were de Forest's
contemporaries in 1907 when the audion
was about to emerge from the labora-

tory and when he was 34 years of age: "

M. 1. Pupin was 49; Nikola Tesla, b0;
Elihu Thomson, 54; Oliver Lodge, b6;
J. A. Fleming and A. H, K. Slaby, 58;
H. von Helmholtz, 57; H. A. Rowland,
659; Alexander Graham Bell, Thomas A.
Edison, and E. J. Houston, 60. Marconi
was 83, and John Stone, 38. The elec-
trical achievements of these scientists
will be recounted and written about
thousands of years from now, as has
been true of the work of the ancient
philosophers.

For radio needs the audion at first
was not perfect. It arrived. somewhat
after the manner of the stork’s deliver-
ies—well endowed with the vigor to
howl lustily. But the call that soon went
out to pacify the howler and suppress
the howls launched inquiries which
spawned the scores of inventions that
prepared the way for the electrenic
age. -

From L. K. Marshall

President,

Raytheon Manufacturing Co.; Trostee,
Tufts College.

RADIQ.CRAFT

When Lee de Forest saw the possibili-
ties of making an electron relay out of
an ordinary incandescent electric light
bulb by adding two more elements, he
may have foreseen what tremendous
and awe-inspiring developments would
follow. His energies then were concen-
trated-upon a new and better method of
controlling the flow of an electric cur-
rent. The realization of the methed he

‘visualized was revolutionary in itself.

His success in this objective unlocked
the secret which made possible an en-
tirely new age, a skyrocketing of the [iv-
ing standards of the whole human race,
and vast, ever-expanding new industries.

His brilliant achievements are re-
corded in history and will forevermore
serve as an inspiration to scientists and
engineers the world over,

— PR —

From l. F. Mouromtseff

Transmission tube .research engineer; assistant fo
manager, Westinghouse Electronics Engineering De-
? partment. v

Beyond any doubt, de Forest’s audion
began a new era of radio-electronics
and, through many subsequent develop-
ments, also became the heart of indus-
trial electronics. Its value as amplifier
of the most minute currents and volt-
ages in an unheard-of proportion was
appreciated not only by the radio re-
ceiver designers but also by the tele-
phone companies and resulted in long-
distance wire telegraphy and long-dis-
tance telephony.

But its greatest worth lay in the possi-
bility of generating, in simple circuits,
currents from the lowest audio to the
hi%hest radio frequencies measured in
millions of cycles per second. With
modulation applied to the grid of the
audion, radiotelephony became an ac-
complished fact. With unprecedented
ease it solved all problems on which
many experimenters had been working
with no appreciable success in their en-
deavor to realize radiotelephony by
means of the Poulsen arc or high-fre-
quency rotating alternators.

As in every great invention or dis-
covery, there is in de Forest’s epochal
invention an element of-inspiration or
revelation (frequently called “act of sub-
conscious mind”). This is not the re-
sult of painful logical thinking and cut-
and-try practice, but a sudden message
from Mother Nature flashing through
the mind of the inventor. Logical work
and scientific analysis usually come
later in elaborating the details and ex-
plaining the observed facts. In de” For-
est’s case the inspiration was the idea
of interposing a grid between the cath-
ode and anode of a tube; this made the
whole difference between “to be” and
“not to be.” In all truth, Dr. de Forest
is entitled to the honorary degree of .
“Father of Radio-Electronics.” :

for JANUARY, 1947



From E. A. Nicholas

President, Farnsworth Television and Radio- Corpo-
ration; former vice-president and member of the

advisory board, Radio Corporation of America.

In a year in which we have witnessed
a flash of light across the world, repre-
senting perhaps the ultimate application
of science to destruction, it is most fit-
ting that we pay honor to one who has
done so much for the constructive prog-
ress of science.

The harnessing of the electron has
proved one of the mightiest forces in
the advancement of human welfare. For
Dr. de Forest’s leadership, his inspira-
tion and his magnificent contributions
to science, we are deeply grateful,

On this anniversary of the birthday
of the three-element vacuum tube, we
join in wishing for him many happy re-
turns of the day.

J— i J—

From Louis G. Pacent

Consulting engincer; president, Pacent Engineering
Corporation; pioneer manufacturer of radic parts
and equipment; formerly consulting engineer on
talking-picture sound equipment, Warner 8rothers
Pictures. designing for them the first all-power-
operated motion-picture sound equipment. Author
of a number of books and papers on radio subjects,

On this occasion of the fortieth an-
niversary of the invention of the elec-
tron tube by Dr Lee de Forest, I join
with the many friends and admirers of
this great genius in - paying homage.

I recall my first meeting with Dr.
de Forest at his laboratory in the
Metropolitan Life Building shortly aft-
er his tube was announced to the world,
and although he saw clearly its many
uses, his achievement was borne with-
out self-glory. Since that time, I had
the good fortune of seeing a good deal
of him, and discussing early radio prob-
lems. From these meetings I acquired
a great amount of radio sense. In 1917
he spoke at the Pratt Institute ‘Engi-
neering Alumni dinner, and made many
predictions which have come to pass.

It is therefore proper and fitting that
on this occasion we honor a great man,
whose achievements and accomplish-
ments are outstanding in furthering the
progress of not only the radio art but
also humanity at large.

RADIO-CRAFT for JANUARY,

From J. R. Poppele

President, Television Broadcasters Association: vice-

president, chief engineer and supervisor of pro-

gramming, Bamberger Broadcasting Service; pioneer

broadcaster (chief engineer of WOR since its
opening).

Dr. de Forest is perhaps the fore-
most exponent of the electronic art. His
developments have made - possible not
only advancement of wireless telegraphy
and wireless telephony, but radio broad-
casting and“the newest communication
medium of all-television.

The development of his vacuum tube
made possible the first organized at-
tempt to fly the Atlantic. It was the de-
velopment of his vacuum tube that made
possible transoceanic transmission of
photographs.

Today everyone's life is touched by
the magic of electronics, which em-
ploys the fundamental tube developed
by Dr. Lee de Forest: persons at sea
depend upon radic for safety; persons
hard of hearing have been aided im-
measurably by electronic hearing aids;
people undergoing operations are more

certain of recovery through use of the
electronic. knife and electronic diather-
my; the farmer in the fields owes much
of his knowledge of modern world af-
fairs to radio; the.airplane is guided by
radio; the wholesale merchant counts
packages coming down belt lines by
means of the electronic eye.

And now, thanks to Dr. Lee de For-
est’s pioneering, the greatest entertain-
ment on Broadway and Hollywood will
be brought to. everyone’s home thrcugh
the great magic of television. We salute
Dr. de Forest—a great inventor and a
warm, human individual.

ey

From Haraden Pratt

Communications engineer; vice-presiden?, chfef
engineer, and director, Mackay Radio Corp.; vice-
president and director, Federal Telephone and
Radio Corp.; chaitman of the Radio Technical
Planning Board, [945; chairman of Panel 8 (Radio

Communications) of the Radio Technical Planning
Board: past president, Institute of Radio Engineers;
committees on radio engineering standards; mem-
_ber, Sigma Xi.
(Continued'on page 129)

Resgolution

TWYereas, the science-of electronics owes a deep
debt of gratitude to the fertile mind of Dr. Lee de For-
est and his epoch-making three-element vacuum tube,

and

THBereag, the acknowledged “Father of Radio,”
from his invention of the *‘grid” in 1907 to the present
day, has continued his rich contributions to the expand-

ing electronic art, and

T¥Yereas, Dr. de Forest has played an impor-
tant role in television progress as a natural sequence to
his pioneering in sound motion pictures,

Therefore, Be Tt Resolued that the television
art and industry, expressing itself through the Tele-
vision Broadcasters’ Association, Inc., record its affec-
tionate greetings to the “Father of Radio” on the
occasion of the Fortieth Anniversary of the “Audion,”

and

Be Tt Further Regolued that this Association
hereby pays its warmest respects and deepest gratitude
to this great scientist and inventor whose unending
pioneering has helped bring about the realization of
television and its immense possibilities toward Uniting

All People.

By Order of the Board of Directors

(SEAL)

President
Dated this 31st day of
October in the year 1946.

1947

— el D AT
Secretary-Treasurer
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T H E P LA N ¢ Amateurs, experimenters,

servicemen now have occess to the secrets of
post-war television. As a result of a long pariod
of development Vision lobs now brings you
complete ond detoiled plans for the construction
of o fAive or seven Inch television-FM receiver
incorporating the very iatest design features.
Also, there is a. detaiied parts list arranged to
show yov how you may substitute aasily obtain-
able components for those which moy be diffi-
cult to obtain..

T H E CO ST= The design of this recelver

requires nothing that is not Immediately avall-
able. No waiting for delivery! The cost is ridicu-
fously low! The plons show you how an expertly
engineered set may be comstructed ot a cost
between $40.00 ond $60.001 Vision lebs con
assist you in obtaining needed parts ot the lowest
possible cost.

TI M E: This design is so simple end straighl-
forward {yet sound and efficient) that enly o
few days of spare time work is required for the
construction of this modern tefevision receiver.
Alignment of the set requires no special equip-
ment and ¢an be carried out in a few minutes

by following the simpte instructions included In
our booklet,

ATTENTION: Servicemen

Realizing the tremendous need for inexpensive
ond practical test equipment for servicing tele
vision receivers, Vision Lobs has also prepared
o bookiet showing complete details for the con-
steuction of a flexible and eofficient Sweep Gen-
srator. This unit is @ must for the service bench
ond can be made for the cost of about 1/10th
that of any wunit commercially avoilable. Ne
waiting for delivery! Just a few hours of your
spare time required to build!

EACH TELEVISION RECEIVER BOOKLET
CONTAINS: Schematic dlagrams, detailed
skotches, photographs and many pages of tech-
nica! and practical information not enly on how
to build @ 5 - 7 inch television receiver but on
modern television receiver practice. Each booklet
is clearly printed and in on otiractive binder,

EACH SWEEP GENERATOR BOOKLET
CONTAINS: Schematic diagrams, detailed
sketches, photographs and complete detailed In-
formation on how to build a visval alignment
sweep generator, covering from 6 - 100 mc with
varioble band width from 100 k¢ « 10 me.

Enclosed is $ {check or money order) for:

No. of Copies

Television Receiver Booklet @ $2.00 eo.

No. of Copies

Address

Swesp Generator Booklet @ $2.00 ea.

State
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| Wells Components—

MAY SOLVE A MAJOR
PROBLEM FOR YOU!

Immediate Delivery
from One of America’s Great
Stocks of Guaranteed Parts

e RELAYS

W'e have vne /of the world’s
latgest relay stocks—about a
million. Hpndreds of types and
sizes of tHe leading makes are
represented. Send for our Spe-

Y ] ciylay Catalog.
1 ! VOLUME CONTROLS

{ore than one production
'line is moving because of our
/ability to make delivery of vol-
ume controls. Sizes range from
100 ohms to 5 megohms. List
sent upon request,

Manufacturers, laboratories, radio stations, tele-
phone companies, distributors and dealers are
finding Wells to be an immediate source of hun-
dreds of scarce items. In many categories, our in-
ventory is adequate for production runs. Guaran-
teed quality and lower than market prices repre-
sent highly attractive values. We invite you to con-
sult us on any electronic procurement problem.

WELLS AMATEUR RADIO DIVISION

Just Arrived! Modulation Transformers

ONDENSERS

Micas, silver micas, tubulars,

Built by R.C.A. to exacting standards, this high

e

electrolytics, oil filled trans-
mitting types, trimmers and
paddérs are all available in
quantity. Send us your require-
ments.

RECTIFIERS

Heavy duty Mallory magne-
sium-copper sulphide and B/L
selenium rectifiers attractively
priced. Like all Wells compo-
nents they are fully gnaranteed.
What are your needs?

power modulation transformer will handle a kilo-
watt class B. The primary is rated at 550 audio
watts and matches any class B tube such as an
810, 805, 203, 211, 813, 828, 75T, etc.

Impedance ratio—primary to secondary #1 —_
primary to secondary #2 — 2
prifnary to secondary #2 Tap—G62

1:1
5:1
5:1
We have priced this fine transformer at less than
half of what you would normally expect to pay—
only $24.95. F.O.B. Chicago. Also Amertran 2
K.V.A. plate supply 6200 volt C.T. power trans-

formers.at only $34.95, F.O.B. Chicago. All fully
guaranteed. : :

RESISTORS

Fixed, variable, wire wound,
precision—hundreds of values
and ratings.

You will find hundreds of similar values in our
new Amateur Radio Caralog H-200. Send for
your copy today. .

. r——_-—_ ————————————————— --———--—-'

I Wells Sales Inc., 4717-Y West Madison St., Chicago 44, Il :

: Please skip........ R.C.A. Modulation Transformers at $24.95 |

1 each for which check (or M.O.) for [ .is‘enclosed. :

= Jr— g Please send information on the following items: ........... I

7 7 T 7 1 et .

’ i

8 s‘ ‘Es, '”c. NaIE. o oo oo teseernanensosssmsasatssssenssssssssssssansases :
r N Address. e uee e eeessoncsssssssassssssssonssssssnnnnes :
L 4717 W. MAADISON ST., CHICAGO 44, iLL. . H
L @135750000000000000006000003000005 s Zone...v.. State........... i
_____________________________ P |
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BUILDING A TELEVISER

An Experimental Receiver Which Has Given Good Results

HIS IS NOT an ordinary con-
struction article. Neither is a tele-
vision receiver an ordinary radio
set. Much detailed information
given in stories on simpler sets will be

T

Phoio.A—Complefe slghf and-sound receiver.

omitted, for the simple reason that a
technician capable of constructing the
set does not need it, and the person who
does need it would not be successful in
constructing a televiser. The article will
be divided in three parts, the first a de-
scription of the picture receiver; the
second containing the sound portion and
the third telling how to align the set
and get it into operation.

-The televiser appears in Photo A.
The complete schematic diagram of the

receiver including parts values is shown
in Fig. 1. A 6AC7 tube (V1) is used
as the mixer tube with-an overall gain
of approximate unity. The input cir-
cuit of the mixer stage has a band pass
of 6 mc when adjusted properly. The
tuned link-circuit helps give this broad
response. Selector switch S2 enables one
of three preset channels to be switched
into the circuit.

The h.f. oscillator is a shunt-induc-
tance tuned, modified Hartley circuit
using a 6J6 tube (¥2). The small vari-
able capacitor C7 enables vernier tun-
ing of the oscillator frequency. The fre-
quency can be varied approximately 1
me with this capacitor.

The video and sound signals are
separated in i.f. transformer T1 which
has two secondary windings. Windings
L15 and L17 are self-resonant at 12.76
me while winding L16 is tuned to 8.25
me by capacitor C13. Five 'video i.f.
stages are used, giving a gain of ap-
proximately 10,000. Where the receiver
is located only a mile or so from the
television transmltter, such a large
amount of gain is not required and two
stages may be omitted. However, where
reception is to be from a transmitter,
located 25 to 60 miles away, five stages
are necessary. The gain per stage is
low, due to the heavy loading (small

F

By ROY FREELAND

shunt resistor values) required to ob-
tain the necessary band width. Trans-
formers T2, T3, and T4 incorporate re-
jector circuits to prevent sound i.f.
signals from getting into the picture.

The video second detector uses one
half of the double-diode 6H6 (V8). The
detector is connected for positive out-
put since only one video amplifier stage
is used. The video amplifier stage will
give 180-degree phase reversal of the
signal, and thus apply a picture signal
of the correct polarity to the grid of
the picture tube. The video amplifier
stage has a constant bandpass up to 4.5
me. This wide response is obtained by
placing inductances (peaking coils)
L34, L35, L.36, and L37 in the amplifier
circuit to counteract tube and circuit
capacitances.

Direct d.c. restoration is used in the
amplifier stage to keep the black level
on the picture tube constant. The pic-
ture tube grid is connected directly to
the plate of the video amplifier tube V9,
thus having its bias controlled by the
average plate current of the amplifier
tube. The plate current of V9 is in
turn controlled by the bias developed
across grid resistor R40 by the flow of
grid current on positive video signal
peaks. The bias will adjust itself due
to the RC time constant of C51 and R40

Tlf,{--'aa\ 82
vivavevsve=GAC 7 s B3 'ECB" 70 S0URD ‘i’ - e ' e e
MIXER | IST vmco 1 CI8 | 2NDVIDEO IE €26 | 3RDVIDEO LE
TRANSPOSED LE 15 417 ‘ i ! L
10 ANTENNA v 8 6 1S | w 3 | v 1<
! 3 i3 ', ! I I v
________ A <l
L20, L3 Li\ JGA_-.A-L i [ ELzI L23Rigf | % 124 12
y: » H < i
TR 1 ATk LN
4 5%, 6 <  Com CiE k
s 30 T “Tiardeo JI L I 1 l
$ > L i o J raee
4 [ Lco [ 1c201RI7 1
i8 5 &) _‘3 ! 4 S "
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Fig. 1—The set uses 17 tubes (includipg rectifiers) plus the S-inch cathode-ray tube. Slight modifications make it possible to use-a
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so that the black level is constant and
does not vary with the a.c, picture con-
tent. -

The second half of the 6H6 tube V8
is used as a clipper and separates the
synchronizing pulses from the video
signal. The clipper circuit is connected
so that its output is negative (current
flows on the alternation when the
ground end of L31 is positive). From
V8 the pulses go to the 6N7 tube V10,
a double-triode tube, which acts as
-synchronizing pulse amplifier and sec-
ond clipper. The pulses in the output
of the second clipper are negative and
are applied to the separating circuits
consisting of integrating circuit Rb4-
R56-C60-C61 and differentiating circuit
R71-C70. The negative horizontal syn-
chronizing pulse-is applied directly to
the horizontal sweep oscillator V14, The
negative vertical pulse is fed to ampli-
fier V11 where it is reversed in direc-
tion and then applied to the vertical
sweep oscillator V12.

The two sweep oscillators V12 and
V14 use type 6N7 tubes. The vertical
oscillator is a standard blocking oscil-
lator circuit and has a frequency of 60
cps. The horizontal oscillator V14 cir-
cuit is of the multivibrator type and
the oscillator frequency is 15,750 cycles.
Both oscillators have ‘“hold” controls
(R56 and R76) for varying the oscilla-
tor frequency slightly. The output of

STH VIDEQ LF

WBACT  ril~— wbH6

each oscillator is fed to 2 balanced
amplifier (V13 and V15) using a type
6F8 tube which is connected to the re-
spective deflection plates. The ampli-
tude of the voltage output of the verti-
cal amplifier may be adjusted by height
control R60, and of the horizontal am-
plifier by width

substituted for the BBP4 with some
circuit changes. The B-inch tube oper-
ates with approximately 1700 volts on
the second anode while the 7-inch tube

-will require 4000 volts. Any tube larger

than the 7-inch type will necessitate
changing the deflection circuits as well

control R86, This |
allows proper ad-
justment of the
raster size, R
A type 5BP4
cathode - ray tube
with white screen
and electrostatic
-deflection and

focusing * is wused
for the npicture
tube. This tube

was chosen to keep

expense down and the circuit as simple .

as possible. Normally the picture on this
size tube is rather small, but by in-
creasing the amplitude of the deflec:
tion voltages the picture can be en-
larged until the corners of the raster
disappear and the center portion of the
picture is comparable in size to that
on a T-inch tube. Since most of the
action takes place in the center of the
picture, loss of the corners will not be
noticed by the viewer. If a still larger
~ picture is desired, a 7-inch ‘tube has
been introduced recently, which can he

VIDEO DET.& CLIPPER VIOEO AMP.
wBAGT L

Photo B—The television receiver, FM section and FM power supply.

as the power supply. -

Three power supplies are used in the
receiver. The high-voltage power supply
delivers 1700 volts at about 1 ma for
the picture tube. A second supply de-
livers 300 volts to all the low-voltage
circuits of the receiver except the FM
sound unit. The sound unit is supplied
from the third power supply which de-
livers 260 volts.

The sound portion of the receiver is
a straightforward FM receiver circuit.
The output of the mixer stage is coupled

(Continued on page 118)
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By RICHARD K. MILBURN

TRANSMISSION WITH LIGHT

A Short-Range Light-Beam Transmitier and Receiver

communication. Various ex-

perimental setups were put to-
gether until a practical system was
evolved. It worked very well, especially
considering that it was built almost en-
tirely from the contents of a wartime
junk box. In fact, the total expenditure
was 40 cents for a neon tube purchased
at a loeal hardware_store. Many of the
tubes had seen better days, while the
stubby leads and battered casings of
most of the small parts were evidence

FEW years ago the author be-
came interested in light-beam

of considerable use elsewhere. Using’

parts of such uncertain past shows at
least that the system will work even
though circuit ¢onstants are not opti-
mum.
Basically, a sound-on-light-beam sys-
- tem consists of three parts: A light
source which ¢an be intensity-modu-
lated by sound waves, an optical system
to carry the light from the transmitter
to the receiver, and a pickup unit to
convert the modulated light back into
sound. In discussing the apparatus each
part will be taken separately: First the
receiver, then the transmitter, and
last the optical system which connects
the other two.

THE RECEIYING EQUIPMENF

The receiver converts modulated
light inte sound. A photoelectric cell,
with suitable voltage supply and ampli-
fier, was the obvious choice for a de-
modulator. An RCA-918, polarized at
about 80 volts d.c., was used. Similar
gas cells, such as the RCA-868, would
also work, provided the manufacturer’s
specifications concerning operating con-
ditions were followed. A 2-megohm load
resistor and a 0.1-uf blocking con-
denser are used with the cell, the latter
to keep d.c. from the grid of the first
amplifier tube.

Almost any micropheone amplifier

Moy 7
9I8 e o 65

i

4400V,

with sufficient gain could be used to
build up the output of the cell. In this
case a small 4-stage resistance-coupled
amplifier was built and found to be
satisfactory. It was desired to use the
amplifier for -other purposes, so the
918 was mounted in a separate housing
(see photos) along with its load resis-
tor and blocking condenser. This hous-

ing is connected to the amplifier by -

two detachable shielded cables. One of
these ends in an Amphenol ‘connector
to fit the microphone input terminal of
the amplifier. The other terminates in
a phone plug which carries the polar-
izing voltage to the cell from a jack
on the amplifier chassis.

The grid of the next tube, a 6J5, is
run from a simple circuit which mixes
the inputs from the 6SJ7 and from a
connector for a phonograph’ attachment.
Two tone controls are associated with
the 6J5. The treble attenumator simply
shunts the plate to ground. The bass
control is in series with the coupling
condenser to the next stage.

A 6C5 triode is used as a phase in-
verter for the push-pull output stage, a
pair of 6L6’s operated in Class A. A
separate 10-inch speaker is connected
to the amplifier chassis with a 4-prong
plug.

The power supply is of standard de-
sign and furnishes 250 volts at about

Receiver is at left, fransmitter at right. Behind is photocell housing and optical system.

The first stage of the receiver ampli-
fier shown in Fig. 1 is built around a
6SJ7. The circuit is designed to supply
considerable gain. Hum may therefore
occur, requiring installation of a shield
around the tube socket‘and associated
components. The grid resistor is par-
ticularly sensitive to stray pick-up. To
prevent motorboating, the plate and
screen supply is decoupled with a 50,-
000-ohm resistor and a 16-uf condenser.

6J5 6C5

L@m)no INPUT

4D
2n.S Tisov.

Fig. |—Recaiver can be a standard audio amplifier. Photocell is a separate unit,
so the amplifier can be used for other purposes, thus saving the expense of special
equipment or any tie-up of apparatus already on hand.

62

126 ma to the 6L6's. A voltage divider
is connected, to supply 80 volts for the
photoelectric cell. This is adequately
filtered by a 40-pf condenser.

The mechanical layout is also
straightforward, as may be seen in the
illustrations. Some care must be taken
in” the location and shielding of the
6SJ7 stage, but beyond that the ar-
rangement is not critical. Even on the
small aluminum chassis used there was

— 5T4
1 1o L
I 42— 157450V~ 2 T 3F IS/450V.

.
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ample space for mounting components.

The. housing for the photoelectric cell
is composed of two-nld tube-shield cans.
A hole was cut in the side of the top
can. In this was soldered a smaller
cylinder containing a 1-inch magnify-
ing lens to focus all the entering light
upon the cathode of the 918. This upper
shield fits tightly down upon the sock-
et assembly. In this latter a 4-prong
Amphenol socket is clamped between
the bottoms of the two rings which
originally fastened the shield cans to a

For high intensities a carbon arc may
be used.

All these methods have the disadvan-
tage of expense. It was found that an
ordinary neon lamp, in spite of its low
brightness, could be used as a suitable
modulated light source for short-range
communication. A GE NE-30 was
chosen because its anode consists of a
small metal! cup, %-inch in diameter,
while its cathode is a helix of wire
spaced closely around the anode. When
the tube is operating correctly the bot-

Under-chassis view of the two main units and a disassembled view of the photocell section.

chassis. The top shield slips over one
of these rings while the other ring is
clamped in the second can, which has
beén shortened to form the base and
to guard the socket connections: The
division is plainly seen in the photos.
A wooden foot is screwed on the base
to support the unit. Several sheets- of
paper glued over the large hole in the
top of the upper can, together with a

tom of the cup is covered with a bright
orange glow which may be projected
with little difficulty.

THE TRANSMITTER AMPLIFIER

The neon lamp is excited by a 3-stage
amplifier (Fig. 2) of ordinary design.
The output section consists of a 2B6
operating into a 5,000-ohm load. The
second triode only of this direct-coupled

SW.
| iv.aC

tery, while in the latter the battery
should, be disconnected.

For convenience, the neon tube is
separate from the amplifier. Its socket
is screwed to an adjustable mount
which slides back and forth behind a 4-
inch lens of about 12-inch focal length.
Both lens and neon mount are fastened
to an adjustable mount which can be
set for different elevations of the light
beam.

DETAILS OF OPERATION

Little need be said about operating
the system. One should be careful to
see that the spot of light at the receiver
is focussed as small and as bright as
possible by adjusting the neon tube be-
hind its lens. The lens in the photocell
housing should also be positioned for
maximum volume. It will probably be
found necessary to juggle the receiver
and transmitter volume controls, and
perhaps also the neon lamp voltage di-
vider, to obtain best results. In general,
the receiver gain should be as high as
is consistent ‘with a reasonably low
noise level. {THe amount of noise may
vary greatly with the circumstances—
daylight causes a distinct hiss; a.c.
lighting, a strong hum.) When working
properly the neon bulb should have a
nearly constant light output, with

‘changes in intensity just barely visible

if at all. Sharp flickering may be due
either to amplifier distortion or to an
improper setting of the neon tube’s
voltage control.

The max1mum range of this system
is limited to the distance
at which the input to ‘the
rhotoelectric cell from the
neon bulb is above the gen-

57 .02/4_%ov. 56 osa00v, 286 S5400% 153 MEONNE-30
250K ﬂ
o e
50K o < 5K =
J 4sov s <
o T4 400 50K S
2% ::%Z.SKL[ : < "?mv
- s
S5 PSE’.G ng- - . My 10H
] 1o VIINPUT 4
lnu”p.l.
Fig. 2—The transmitter. Output tube was half a 286, T 157450v. T

but any power triode or pentode

thick over-all coat of black paint, ef-
fectively keep stray light from the
photoelectric cell,

THE TRANSMITTER CIRCUIT

There are several methods by which
one can intensity-modulate a beam of
light. Commercial systems seem to
favor the use of light gates with which
the output from a source of constant
brightness is varied in intensity -by ex-
ternal means. In some of these, light is
passed through apertures of a size
which may be varied at audio frequen-
cies. Besides this arrangement there are
varicus other mechanical and- electro-
dynamical methods of modulation.
Sound-operated light gates are entirely
practicable. It is also possible to use a
Kerr cell, an electrical device which
polarizes hght to a degree controlled by
the input voltage.

.On the other hand, one may readily
modulate the source of light itself. Spe-
cial discharge tubes have been made to
supply a bright, easily modulated light.

RADIO-CRAFT JANUARY,
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can be used.

tube was used and another type of out-
put triode or pentode tube would no
doubt work as well or better. Effective-
ly in parallel with this resistor is the
primary of a 3-to-1 audio transformer.
A 0.6-pf condenser is used to block the
heavy d.c. plate current from the trans-
former primary winding. The GE NE-
30 is in series with the secondary and
the supply of about 150 volts d.c. The
value is not critical. In any case, this
potential must be high enough that at
no time the gas discharge is completely
stopped by large negative swings in the
modulating voltage; otherwise there
will be considerable distortion. The d.c.
‘was obtained from an adjustable volt-
age divider across the amplifier B sup-
ply. An 8-pf electrolytic condenser by-
passes the a.f. to ground.

The remainder of the transmitter
consists of two ordinary voltage ampli-
fiers and a simple power supply. Input
is from a carbon microphone or a phono-
graph pickup. In the former case 6
volts d.c. is supplied by an external bat-

1947

eral noise level. For this
reason it is well to reduce
internal hum to a mini-
mum and also to shield the
cell from all extraneous
light.

Perhaps the greatest
limitation is ‘due to the
relatively large diameter
of the glow on the neon
tube anode. As a result, the quarter-
inch spot of light is rapidly magnified
by the lens; so much so, in fact, that at
ranges greater than a few feet the spot
is much larger than the aperture to the
photo-electric cell! A compound lens sys-
tem to focus the beam to a point at
any desired distance would greatly in-
crease the range.

The whole purpose of the optical
system is to concentrate the raximum
amount of light from the neon tube
anode, the object, onto the cathode of
the photo-electric cell. We may assume
that most of the light entering the aper-
ture on the cell housing will impinge
upon the plate of the 918. Our object,
then, is to secure the largest possible
intensity of illumination at the re-
celver.

INCREASING THE RANGE

It can be shown mathematically that
for a transmitter lens whose diameter
is small compared with its focal length,

(Continued on page 139)
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REPLACING THE RECTIFIER

New Selenium Unit Mal:es Substitution Easy

tifiers may prove to be a hoon to

radio manufacturers and service-

men who handle three-way porta-
bles and small a.c.-d.c. sets. These
stacks are designed primarily to replace
11776, 11723 and OY4 tubes but are
equally useful in replacing many other
types of rectifier tubes when the 100-
milliampere current rating is not ex-
ceeded.

THE newly-developed selenium rec-

726 /0723

5
P
k-

o M__’
- J. ELéFIL.
-0¢ + T 17 B

Fig. 1—Easily-replaceable type of rectifier.

.The Federal model 403D-2625 illus-
trated consists of five circular plates,
1% inch in diameter, mounted in a
stack 9/16 inch thick., Servicemen will
find this useful in converting small bat-
tery radios to a.c.-d.c. or three-way op-
eration with very little trouble. Its
small size makes it possible to find a
place for it on almost every radio
chassis without drilling socket holes or
using outboard power packs.

The rectifier stack has two distinct
poles, positive and negative, correspond-
ing to the plate and cathode of the

vacuum tube, and can be inserted into
the circuit as such. The positive side,
denoted by a red dot on the lug, is
equivalent to the cathode, while the
negative side functions as the plate.
Soldering the stack into the set in this
manner constitutes the entire replace-
ment operation unless the filament of
the tube was linked to other parts of the
ciredit, in which case a resistor is used
to replace the rectifier tube filament.

Installation of the selenium rectifier
is very simple as indicated in photos
A and B. The set shown is a typical
three-powered portable using a 117Z6
rectifier. The filament is not inter-
locked with any other component in the
set (see Fig. 1). Therefore it is. only
necessary to insert the stack into the
circuit along thg lines outlined in the
previous paragraph. Solder the positive
side on pin 4 (cathode), the negative
side on pin 5 (plate), and the installa-
tion is over.

100 MA SELEPﬂUM RECT.
27

- AA——>
27 1™ e # i
" YELLOW §
FIL.
— s 1T B

7V,

Fig. 2—Selenium rectifier in place of 117Z6.

Only four tools are required to per-
form the entire seven-minute operation
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Photo A—First step in replacement—inserting rectifier loads in former tube socket.
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—a soldering iron, screw driver, socket
wrench, and a pair of long-nose pliers.
First the chassis is withdrawn from
the cabinet and the tube is removed
from the socket. Extension leads are
then soldered on the rectifier stack. It
is recommended that the positive lead
be connected with red wire to distin-
guish it from the negative lead, which is
usually yellow or black.. (Photo A)

Whenever pgssible the stack should .
be installed underneath the chassis.
However, in this case, as is the case
with many portables, though the stack
is only 1%-inch in diameter, it did not
fit underneath the chassis and was in-
serted from above in the space former-
ly occupied by the tube. In this latter
case some type of protective covering
must be provided.

The leads from the stack are drawn
through the center of the tube socket
and soldered to the appropriate pins,
the red lead on pin 4 and the yellow one
on pin 5. The set is then turned on. If
the rectifier has been installed correctly,
it should start operating immediately,
Photo B. Finally a protective covering,
which is supplied with the rectifier, is
placed around the stack and tightened
to the chassis via a screw and nut.
Chassis is then put back in ¢abinet and
the job is done,

After installation of the rectifier
check the filament voltage. If it is too
high for normal tube operation, -insert
a 27-ohm resistor in the line just be-
fore the rectifier to bring the operat-

.ing voltage of the filament back to

normal. The altered circuit is shown in
Fig. 2.

L)

I7V.AC-0C

3525

’,3525 FIL.

Fig. 3—Pilot lamp and 35Z5 offer problems.

If the selenium rectifier is used to
replace the rectifier tube of a set using
a 35Z5, the replacement problem  is
slightly more complex. Fig. 8 shows a
typical receiver power supply using a
857Z5. We know that if the rectifier
tube is removed, a voltage-dropping re-
sistor must be inserted in the filament
line to compensate for the resistance
of the 35Z5 filament. The 35Zb6 draws
35 volts at .15 ampere. We know" that
this is equivalent to a 220-ohm resistor.

(Continued on page 96)
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By £ AISBERG] |

THE CINEMATIC ANALYZER

Part II — Construction and Adjustment of the Analyzer

HE first advice to the would-be
constructor of the cinematic ana-
lyzer is: Don’t attempt to con-
struct it—unless you already have
the cathode-ray oscilloscope which con-
stitutes an indispensable part of it;
unless you already have had plenty of
experience in building measuring ap-
paratus. Construction of the analyzer
and putting it into operation require
technical knowledge and skill usually
lacked by the newcomer to the field.
Now that—to avoid all misconception

-—we have placed you on your guard, -

remember that in the preceding article
we explained the principles of the cine-
matic analyzer and brought to light its
great advantages. We also noted its
purpose and theory in a general fashion,
without giving the complete schematic.

The schematic diagram is given in
Fig. 1. It does not include the oscillo-
scope, which may be any model in which
the sweep can be effected equally well
by a saw-tooth time base or by the
sinusoidal voltage from the line.

In the left part of the schematic, sur-
rounded by the square in broken lines,
is the assembly which permits the use
of the analyzer as a.panoramic receiver,
This part of the apparatus may be omit-
ted, without thereby abandoning its
use for panoramic reception. It is nec-
essary merely to connect to the input
marked R.F. the plate of the converter
tube of any radio receiver, as ex-
plained in the preceding article. In this
case the analyzer becomes a panoramic
-adapter.

THE PANORAMIC RECEIVER
Examining the hookup of this op-
tional part of the apparatus, we note

that it is the classic frequency-changer
circuit with a 6K8 triode-hexode. The
antenna and oscillator coils are the
same as those employed on any super-
heterodyne, provided it has an inter-
mediate frequency of 460 ke. (This falls
midway between the two popular Ameri-
can intermediate frequencies, 455 and

466 ke, and coils for either of these will

of the assembly, it is sufficient to con-
nect its output to the if. input of a
receiver, of which the if. should be
tuned to 460 kec.

WIDE-BAND AMPLIFIER

The first stage of the analyzer proper
is equipped with a 6K7 variable-mu
pentode tuned to 460 ke, and having a

be satisfactory in
practically all
cases.—Editor.)
Note at all times
that it is NOT ad-
visable to use coils
of high quality. It
is necessary that
the tuned circuit
pass a frequency
band 100 ke wide.
On the short waves,
most coils are suf-
ficiently broad to
pass such a band
without notable at-
tenuation at the
extremities. How-
ever, it may be
necessary to broad-
en the tuning of
medium-wave coils
with resistors in

oo e

the order of 10,000

to 50,000 ohms.
The coil-condenser circuit connected

in the plate circuit of the 6K8 should

be tuned to 460 kc and should also have .

a pass-band of 100 kec. An i.f. winding
with its trimmer may be used. Even
though the coil may be of poor gquality,
it is best to broaden it with a resistor
in the order of 20,000 ohms.

To check the functioning of this part

B+
FBEQ.WOBBLE[(\
- |
= L

RADIO-CRAFT

for JANUARY,

L B77HC £ S0KC

1947

Rear view of the French Analyzer and its accompanying oscilloscope.

pass-band of 100 ke. The sensitivity of
this tube is controlled with a 10,000-
ohm potentiometer inserted in the cath-
ode circuit. The output transformer is
broadened with 20,000-ohm resistors
across both windings. The resistor
across the secondary is a potentiometer
with scale calibrated from 1 to 100. Its

(Continued on following page)

supf Fig. |—Complete diagram of the analyzer. The 5K8
section is optional, and may be replaced by the mixér
section of any standard superheterodyne. Ci4 and C15
are selected to tune the coil to 877 ke. The cinematic
> analyzer output is connected to a standard oscilloscope.
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taper should be linear. By applying to
the grid of the following tube a greater
or lesser part of the voltage across the
secondary, this potentiometer serves to
measure gain, as was explained in the
preceding article. The two posts marked
R.F. permit the application of signals to
the input of this stage. For convenient
testing of various signals from the re-
ceiver under examination, a shielded co-
axial cable is used. The inner conductor
is connected to the “hot” post and the
shielded to the grounded one. The cable
may be two or three feet long. It should
be a very low-capacity type. A con-

offers no remarkable peculiarity, the
oscillator is distinguished by the fact
that it is frequency-modulated over &
range of = 50 ke, at a rate of 60 cycles
per second.

This frequency modulation is—as we
have already stated—accomplished with
the aid of an inductance variator. To
this effect, the tuned winding of the
oscillator grid circuit is divided in two
parts, of which one, including approxi-
mately one-third the number of turns,
carries in its magnetic field a short-
circuited turn attached to the end of a
magnetic vibrator.

Various methods

of construct-
ing such a vibrator
suggest themselves
to the ingenious
technician. Leav-
ing him complete
latitude as to his
choice, we limit
ourselves to giving
several practical

suggestions.
In the first
place, one could

use — with slight
modifications — an
existing vibrator

denser of about 2 uuf is connected in
series with the inside conductor, close
to the tip of the test prod. Such a con-
denser may be made by twisting to-
gether two pieces of insulated No. 24

wire for a length of three-quarters of-

an inch. At the free end of the low-
capacity condenser, the inside conductor
terminates in a test prod.

FREQUENCY CHANGER

The signals amplified by the 6K7 are
applied to the control grid of a 6KS.
The oscillator section of this tube is
tuned to 877 ke. If the rest of the stage

Ponel view of analyzer and the oscilloscope with which it is used.

of the kind used in
automobile radios.
But it is probably easier to use the
driving unit of an old electromag-
netic 16udspeaker. Its windings carry
the rectified current from one-half the
secondary of the power-supply trans-
former, as indicated in the schematic.

Finally, a technician with a knack
for small mechanical jobs can construct
a vibrator according to the design given
in Fig. 2. The magnetic core is com-
posed of four laminations stacked on
each other, each lamination about 1/32
inch thick. The two exterior laminations
do not extend to the end of the pole
pieces (see figure), thus concentrating

the lines of force in the gap. The mag-
net is excited by the two windings in
series, each containing 250 turns of
No. 28 enamel wire. .

The vibrating reed is a thin blade of
steel. The armature of soft iron is sim-
ply a rectangle tinplate cut from an
old tin can and bent around the reed.
Watch that this armature is not placed
in the exact center of the gap, but a
Little forward of it. (See profile view
of Fig. 2). Finally, the short-circuited
turn is made of a piece of heavy copper
wire soldered or brazed to the top of the
armature.

The equipment is assembled with the
aid of three machine screws which se-
cure the laminations and reed on a sheet
of bakelite. The tuned winding is also
fixed on this support, as are two pairs
of lugs, one pair of which connects to
the winding, the other to the field coils
of the electromagnet.

If the vibrator is to function cor-
rectly, it is necessary that the natural
frequency of the reed be very close to
60 cycles per 'second, but not exactly te
this value. A good practical value is
between 62 and 65 cycles. Under these
conditions, variations in the exciting
current have no influence on the ampli-
tude of oscillation. The natural fre-
quency of the reed may be varied by
modifying the weight of the soft-iron
armoture, or by moving it slightly one
way or the other along the reed.

SELECTIVE AMPLIFIER

At the output of the frequency-
changer tube, we find signals whose
frequency is equal to 877 — 460 =417
ke, frequency-modulated with a == 50-ke
—deviation. These signals are ampli-
fled in the two stages equipped with
6K7’s. The three transformers tuned to
417 kc must be extremely selective—
their pass-band Should not exceed 6 kc.
Transformers of high quality and loose

(Continued on page 118)

Fig. 2, left—Dimensions, Bernhardt vibrator described last month.
Below—The undet-chassis view may be useful to constructors as a
reference, though layout conforms to the French components used.
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“By R. L..PARMENTER, WIIXF

'MEDIUM POWER TRANSMITTER

Construction and Adjustment Are Fully Described

S there one of, us, who after having

shown and demonstrated our outfit

to admiring friends and relatives,

will overlook the opportunity to say
proudly (and justifiably), “Yes, I built
it myself.”

With this in mind, we offer this trans-
mitter which presents advantages to
both beginner and oldtimer. It is eco-
nomical, it uses readily available tubes
and parts and is a representative type
of master oscillator, power amplifier
transmitter, presenting the same prob-
lems that will be found in more complex
outfits.

The transmitter consists of two
stages, a 616 crystal-controlled, grid-
Plate oscillator which drives an ampli-
fier stage using a 3C24 or HK-24G in
class-C. This latter tube is a war sur-
plus item customarily used for very
high frequencies and is readily avail-
able for approximately $2.00. This little
bottle really puts out an amazing
amount of r.f. energy considering its
small physical size, even with only 600
volts on the plate. Its ratings at a plate
potential of 1000 volts are: plate cur-
rent 72 ma, grid current 15 ma. The
grid bias voltage is -80 volts. Its power
output is in the neighborhood of 47
watts assuming a plate efficiency
of somewhat better than 60 percent. A
combination of grid-leak bias and bat-
tery or safety bias is employed in this
stage. A value of 5000 ohms was used
for the grid leak, since this alone will
provide a bias value of minus 75 volts.
A small 45-volt B-battery is used in
addition to provide more than enough
to bias beyond cutoff. With no excita-
tion (i.e. with key up) no plate current
will flow in the amplifier stage.

The question might arise at this time.
as to why a beam tetrode or pentode was
not used in the final stage to eliminate
the necessity for neutralization. There
are several answers among which are;
the tube can handle a wide range of
plate potentials, thus simplifying the
power supply problem. The beginner
will have the opportunity to learn the
neutralizing procedure which although
not a necessity, should still be con-
sidered a step not to be omitted in the
education of a ham. The power output
of the final will give a very satisfactory
account of itself. Lastly the tube is a
bargain at the prevailing price. If they
are to be used this tube may be used
most effectively on v.h.f. as well as on
the lower frequencies since it is espe-
cially designed for low loss. Although
the inter-electrode capacities of this
tube are somewhat lower than is de-
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sirable for lower frequencies neutraliza-
tion was accomplished with no difficulty.

The oscillator was limited to a
straight grid-plate type for simplicity-
For the beginner and even for the
average ham, perhaps it is easier to
just change ¢rystals and coils and be
fairly sure that the transmitter is on
the frequency desired rather than be in
doubt about the harmonic being used.
Later on the oscillator stage can be
changed to a Tri-tet circuit, thus pro-
viding a wider range of frequencies
with the same number of crystals.

The actual construction of this trans-
mitter presents no great problem to the

average builder. Keeping in mind the
fact that machine tools are not too
available to the beginner and are not in
most workshops, we have used wooden
construction throughout. While this
does not present quite the professional
appearance that a metal chassis would,
it does make for a neat job if care is
taken in cutting and making joints. As
far as operation is concerned it is just
as efficient as metal if due regard is
given to neatness and care in wiring.

Two blocks of %-inch pine 3 x 6%
inches long are used for the ends. The
back is cut to 13% inches from the

(Continued on page 133)
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Photo A—Tep view of the transmitter. Closed-circuit jacks permit use of one meter only.
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By S. PRENSKY & J. JACOBSEN

THE "SCOPE~-A REPAIR TOOL

HEN the serviceman picks

a set and says, “Now, let’s

see what’s wrong with this

baby” — what a wonderful
thing it would be if he literally could
“see  what's wrong.,”” Who hasn't
dreamed of being a technical Superman
with X-ray vision—able to spot obscure
troubles like that slightly leaky cou-
pling condenser—just by taking a quick
look? Fanciful as the dream may be,
we can make an effective approach to-
ward it with the cathode-ray oscillo-
scope.

There are many servicemen who scoff
at this exceedingly versatile instrument
as being excessively complex and ex-
pensive—holding that a simple multi-
meter can give many of the indicatiéns
obtainable with the oscilloscope. This
shortsighted attitude results only in
false econoimy. The saving of time alone,
when the oscilloscope is used for cer-
tain troubles where its direct approach
cuts clean across deviously roundabout
methods, makes it a tool of paramount
importance to the efficient technician.
In addition, the oscilloscope will supply
visual information about the signal that
would usually remain a closed book to
the repairman using only a voltmeter
and his ears as indicators.

As a representative example, let us
check a superheterodyne with the typi-
cal “All-American” five-tube line-up,
illustrated in Fig. 1. The tests are
shown in consecutive order in the Table
of Test Connections and Wave Patterns,
and the screen pattern to look for in
each case appears with the table. Since
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of the oscilloscope, we will start here

previous RADIO-CRAFT articles have directly with the receiver power supply.
covered the fundamentals' of operation Connections are made as in the Table of
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Fig. |—Standard small radio [Emerson 501 series) used for explaining test procedures.
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Test Connections and Wave Patterns.

The first three tests determine the
condition of various sections of the
power supply: First, the power trans-
former action of alternating-current
receivers in furnishing high-voltage
60-cycle a.c, is shown in test No. 1
as indicated in the table; then the pul-
sating d.c. furnished by the rectifier in
test No. 2, and then the filtered output
of the power supply sections in . test
No. 3.

In viewing the pulsating d.c. (test
No. 2) it will be recalled that the signal
reaches the . cathode-ray deflecting
plates through an internal coupling con-
denser (0.25 pf), which blocks the
steady d.c. voltage, and thus allows the
oscilloscope to indicate only the-pulsa-
tions (a.c. component) of the rectified
d.c., also called the ripple voltage. This
a.c. component, or ripple voltage, will
have a smaller value than the criginal
a.c. from the transformer. To use the
ripple voltage as a reference value, the

1: Keillor, Oscilloscope for Trainces, July 1945,
RADIO-CRAFT,
2: Prensky, The Oscilloecope, April 1946, Rapio-
CRAFT,
-CRAFT JANUARY,
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oscilloscope gain is turned up until

the pattern conveniently fills the
sereen.

"~ When the pattern of the filtered d.c.

is next investigated (test No. 3), the

ripple voltage should come down to a

practically negligible value. Experience

will soon make it easy to determine -

when the hum is negligibly low from
the observed pattern, checked by the
audible evidence from the loudspeaker
It is a good plan to get experience by
first checking a power supply known to
be in excellent condition. Thus, sources
of hum, such as an open (or dried-out)
filter condenser, are quickly located. (It
should be noted that a tunable hum

which does not originate in the power
supply proper would not show up here,
but would be caught later at the place
it actually occurs.)

QUICK CHECK METHOD

The procedure can be considerably
simplified and speeded up by the prac-
tice of using a gquick check point to in-
dicate the general operating picture of
an entire section and then moving on
to a new section. Whenever such a quick
check point indicates possible faulty
operation, it is then followed up by a
more detailed series of tests. This meth-
od is rapid and reduces the complete
table of sixteen points (and two ad-

vanced optional tests) to only five test
points, which give the first indication for
the d.c., a.f,, i.f,, oscillator, and r.f. sec-
tions of the set. The general testing plan
is that of working backward with in-
jected signals, jumping from place to
place as we select the significant test
points of each of the five sections, and
then retracing the steps in a more de-
tailed manner in any particular section
where faulty operation is suspected.

The quick check point for the power-
supply section is cbviously test No. 3.
If proper operation is indicated here,
we proceed to the next quick check
point, in the a.f. section.

(Continued on page 136)

Pattern | Pattern 2

TABLE OF TEST CONNECTIONS AND WAVE PATTERNS

Pattern 3 Pattern 4

WO ®WW

Patterns 5, 6, 7 Patterns 8, 9

Half-wave rectified d.c. rip-
ple’ (unfiltered d.c.}

Vart. term. o 35Z5 cathode
(pin 8}, and chassis

INDICATION SCOPE CONNECTIONS SCOPE PATTERN TQ BE
DESIRED - TO SET ADJUSTMENT OBTAINED INTERPRETATION
Power Supply Section

Test |
60-cycle a.c. input fo rec-|Vert. terminals to 35Z5|Vert. gain turned up to §ill[60-cycle wave with 30-cy-|A.c. input from power
tifiers plate [pin 5}, and chassis|screen with 2 completecle sweep. (Pattern 1) transformer to réctifier; also

cycles used as reference.
Test 2

Observe, then readjust to
fill screen with 2 complete

Rectified d.c. ripple. Same
30-cycle sweep. (Pattern 2}

A.c. component of 35Z5
rectifier action; also wused
as reference

cycles
Quick Check Point
Tast 3
Filtered d.c. (after filter} Vert. term. +o B 4 [at 50L8 No change Filtered d.c. ripple.
screen, (pin  40)], and Same 30-cycle sweep
chassis (Pattorn 3}

Negligible filtered d.c. rip-
ple, for entire power supply
saction

A.F. Amplifier Section ;

\

Voltage amplification of
Ist fadio tube (125Q7 tri-
ode)

high side shifted to grid of
125Q7 (pin 2)

necessary

Test 4
Output transformer opera-[Scope across voice coil;lAdvance set volume control{3 complete cycles of 400- Output transformer func-
tion af. gen. signal through|to operating position and|cycle wave tioning O.K.
0.05pf blocking condenser(turn up gen. signal for read-|{Pattern 4)
to 50L& plate ?pin 3), andfable pattern on scope
chassis
Test 5
OQutput tube (50L6) opera- Scope unchanged; a.f. gen:iNo change 1 -stage audic-amplifiedjamplification by 50L6 sat-
tion signal (high side} shifted 400-cycle wave isfactary
to grid of 50L6 {pin 5) {Pattern 5)
Test &
Coupling Condenser fromScope unchanged: a.f. sig-[No change l-stage amplified 400-cycle [Coupling condenser func-
125Q7 plate o 50L6 nal shifted to plate of through coupling C tioning O.K.
125Q7 (pin 6) [Pattern &)
Test 7
Tone control, if present Scope and af. gen. un-{Same— Attenuation by fone control[Tone control functioning
‘ changed Vary tone control [Pattern 7)
Quick Check Point ;
Test 8 Scope unchanged: a.f. gen.|Reduce a.f. gen. signal if[l -stage audic-amplified|Amplification by 125Q7

400-cycle wave
(Pattern 8}

triode satisfactory

Test 9
Over-all a.f. section, from
diode load resistor to voice
coil

Scope across voice coil;
af. (400-cycle) gen. sig-
nal through blocking con-
denser (0.05), to high end

of vol. control

Adjust weak a.f. signal to
show 3 complete waves,
reset vol. control as in nor-
mal operation

2.stage amplified 400-cycle
signal through coupling
condenser

(Pattern 9)

Satisfactory operation of
entire a.f. portion

for

RADIO-CRAFT

JANUARY, 1947

&9



"By HARDLD CONROY

SIMPLE ELECTRONIC ORGAN l

A Wortﬁwhile Instrument for the Serious Experimenter

HILE glancing over the
May, 1942, issue of RADIO-
CraFT I came upon an ar-
ticle by W. K. Allan entitled
“Build Your Own Experimental Elec-
tronic Organ.” The idea clicked and re-
sulted in an extensive program of ex-
periment and research into patents, to
find a system which would be both prac-
tical and economical, yet versatile
enough to produce a variety of tone
colors with a variable wave envelope.

repeated ad infinitum. Vacuum-tube-
transformer oscillators, in the author’s
experience, are.fairly stable, and they
generate notes of reasonably good tone
quality. However, to generate the 61
tones (or 96 with pedals and complete
harmonic coupling) necessary for the
range of an organ, we must have 61

vacuum tubes and 61 audio transform-

ers, which represent quite an outlay
for the tone-producing mechanism
alone, much more than the average en-
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The complete oscillator system. Top row of tubes are half-6N7's, others neon-tube oscillators.

The result was the construction of the
instrument described here. While it is
superficially similar .to Mr. Allan’s
organ, it nevertheless has a great many
features borrowed from each of several
other electronic musical instruments,
notably the Hammond. Novachord, and
one developed by N. Langer, together
with a few innovations which are be-
lieved to be original.

@NEON BULB

>R2 30K u
* AL
'y €000
S RI 2MEG
& ]
Fig. |—A neon-tube relaxation oscillator.

A musical tone may be produced
electronically in many different ways.
All these employ either the electron-
tube oscillator or some mechanical de-
vice such as a tuning fork, reed,
stretched string, or rotating tone wheel.
It was decided to stick to purely elec-
tronic means of tone generation and
control.

Audio oscillators use one of two basic
principles of operation. The convention-
al vacuum-tube-transformer type de-
pends on feeding back some of the plate-
circuit oscillations through an audio
transformer to the grid circuit, where
they are amplified; and the process is

70

thusiast would care to spend. v
The other audio oscillator useful for
electronic music is known as a neop
bulb relaxation type. It operates as fol-
lows (see Fig. 1}: A d.c. potential is
applied to terminals A and B, so that
current flows through R1 and gradually
charges capacitor C. The neon ionizes
and becomes a conductor only when the
potential across C builds up to a cer-
tain definite value, about 90 volts. At
that point the neon bulb suddenly dis-
charges C, through R2, bringing the
potential of C down to a very low value,
at which the neon no longer conducts.
The capacitor begins to recharge, and
the process repeats itself once more.
The frequency generated is approxi-

“mately proportional to the voltage ap-

plied at AB and inversely proportional
to the values of C and R1. R2 af-
fects the frequency but :slightly; its
purpose is to control the harmonic con-
tent and to prevent a harsh tone from
being developed.

The cost of ‘a typlcal relaxation os-
cillator is, of course, far less than one
of the vacuum-tube-transformer type,
its tone is richer in harmonics; and
there are no tube filaments to light. But
it suffers from a very serious disad-
vantage. Slight changes in the supply
voltage or in the spacing of the elec-
trodes in the neon bulb have a marked
effect on the pitch; it is next to impos-

RADIO
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sible to keep an isolated neon oscillator
in tune.

It would seem desirable to turn this
instability into a useful asset. The
author has found this can be done by
stabilizing each set (all C’s, all C%'s,
etc.) with a master oscillator of - the
transformer type tuned to a harmonic
of the set {group of oscillators in har-
monic relation), thus securing both in-
expensiveness and stability. This' is pos-
sible because of the tendency of the
relaxation oscillators to lock in at some
simple ratio of the controlling frequency
of the master oscillator, the action be-
ing analogous to that of a multivibra-
tor. Twelve master oscillators are tuned
to the notes in the highest octave of
the keyboard, with each producing the
synchronizing voltage for the four or
five relaxation oscillators of the set, as
shown in Fig. 2. It was found that when
the master oscillator is in operation,
each relaxation oscillator will oscillate
only.at a note which is an integral num-
ber of octaves lower than the master
oscillator (or occasionally at a fifth be-
tween octaves, since fifths are also in
very close harmonic relationship).

The particular octave at which an
individual relaxation oscillator will
work, given a fixed master frequency,
depends on the choice of circuit con-
stants for that relaxation oscillator.
Therefore the procedure for tuning a
typical set such as that shown in Fig.
2 is:

1. Adjust the master oscillator to a
note which is near what the highest
note in the set will eventually be. This
is done by removing laminations in the
core of the audio transformer and by
adjusting the variable mica trimmer
Cb. In the case of the C set, for ex-
ample, the master oscillator is tuned to
note C61, the highest note in the key-
board, which has a frequency of 2,093
cycles per second.

2. AdJust each of the neon oscillators
of the set in turn, starting with that
for note C49, an octave lower (1,046.5
cycles) by varying the trimming ca-
pacitor for that oscillator until it locks
in at the right octave. It may also be
necessary to vary the value of R5 and
to exchange neon bulbs to get a particu-
lar neon oscillator to work at the note
desired.

The condenser and resistor values are
approximate only. Much dependston the
particular neon tubes in a given circuit.
Thus experimenting with condenser and
resistor values and changing neon tubes
is required to get the desired results.

For the same reason, as well as the
impossibility of reproducing in RApro-
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CRAFT the enormous diagram that
would be required, circuit constants of
only. the C set are given, from which
resistor and condenser values for the
other sets can be intelligently inferred.

(3) After the relaxation oscillators
have been adjusted, the master oscilla-
tor probably will have changed slightly
in pitch and should be retuned perfect-
ly by means of the variable resistor
marked TUNING. If the system is
operating correctly, all the neon oscilla-
tors in the set will remain in synchro-
nization with the master and all will be
tuned by that control. This arrange-
ment makes it necessary to tune only
the twelve notes in the top octave be-
fore each use; the complete keyboard
is then automatically tuned.

These tuning processes may be ac-
complished with the aid of a calibrated
audio oscillator, but if one has any sort
of musical ear, better results will be
obtained by using the method employed
by professional pianc tuners—counting
beats between intervals.* It is of high-
est importance_to have the voltage of the
B-supply determined before tuning is
commenced, because any change in volt-
age has a profound effect on pitch, The
cuthor found three heavy-duty 45-volt
B-batteries connected in serics to be the
most satisfactory as a constant-voltage
supply.

ENVELOPE CONTROL

If only organ effects were desired,
the system described so far would be
quite sufficient for the framework of
the instrument. However, it is possible
(as in the Novachord) to control com-
pletely the wave envelope of the audio
tone, to vary the speed with which the
notes build up and die away in such a
manner as to be able to imitate success-
fully a plucked harp or guitar string,
chimes or violin, and to produce new
and very beautiful effects. The instru-
ment has provision for controlling the
“attack” and ‘‘decay,” in the form of
an electron-tube keying circuit to link
each oscillator to the amplifier, as
shown in Fig. 3.

Since the key contacts are normally
open, C1 becomes charged through R1
and R3 to a high value, and this places
the grid of the keying tube at a high
negative  potential relative to the
cathode, and thus prevents any signal
from getting through the tube to the
amplifier. When the key is depressed,
however, Cl1 discharges through the
variable attack control R2 at a rate de-
termined by the value of its resistance,
and the grid is gradually brought back
up above cut-off. The intensity of the
tone therefore increases from zero to
full at a rate which may be made al-
most instantaneous if R2 is made small
enough. When the pressure on the key
is released, C1 is gradually recharged
through Ri at a rate determined by the
setting of the decay control R3, and the
tone slowly dies away to nothing. With

* Renders who are more familiar with elec-
tronics and music may be interested in some
material on tuning a musical instrument. Stand.
ard works are: Wiliam Braid White, Piano
Tunirig and Allied Arts, fourth edition, 1948.
John Redfield, Music, Science and Art.

RADIO-CRAFT for JANUARY,

the right mixture of harmonics (dis-
cussed later), a very short attack, and
a very long decay, for example, one can
produce a tone which sounds exactly like
a plucked guitar string. A very long at-
tack could simulate a violin or perhaps
a musical saw, depending on the har-
monics. .

The keyboard was that of a discard-
ed piano. A contact made from a small
bent strip of sheet metal was fitted un-
derneath the front of each key so that
it would complete the circuit by touch-
ing the bus. This proved satisfactory
except for the key clicks which occurred
€very time the circuit was opened. The
clicks were finally eliminated by cover-
ing the bus with several strips of
graphite-impregnated cloth made by
rubbing the cloth with a soft lead pen-
cil. The resistance contacts proved to
have a high enough conductivity to dis-
charge the bias-storing capacitors as
originally planned, and in addition had
the effect. of making the note slightly
louder when its key was pressed more
heavily, thus making it possible to ac-
centuate the melody note at will. This
effect is highly desirable, for it at least
partly eliminates the mecessity of hav-
ing two manuals, one for melody and a
softer one for accompaniment.

THE COUPLERS :

To add other tones to the fundamen-
tal note, the instrument must have har-
monic couplers. It is practically in-
dispensable, if one desires any variety
of tone color, to be able to mix funda-
mental, sub-fundamental, second har.
monic, and third har-

other row. In view of the great amount
of labor involved in constructing these
couplers, the author strongly advises
anyone interested in the project to make
a serious attempt to procure them sec-
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Fig. 2—Typical set of harmonic oscillators.

ondhand {(and a standard organ man-
ual as well) rather than construct them
himsel{f.

In addition to the main contact un-

monie, corresponding to
the 8, 16/, 4’ and 22/3 10-20MEGE
organ stops, respective- L%l?:fE;:RU .
ly. For example, when

C25 is depressed, thegse ol
notes would be C13,
C256, C37, and G44, The
coupling action is ac-
complished by having

throw switches, one for
each component to be
added, as shown in Fig.
4 and the photo. Each
consists of a wooden cylinder, 1 inch in
diameter and about 2 feet long,.with
two rows of 61 brushes each, one row
on each side of the cylinder. A control
mounted on the front of the console ro-
tates the cylinder enough to bring a set
of contacts mounted on it into such a
position that they connect each brush
in one row with the one opposite in the

e
four 6l-pole single. RESISTANCE COVERED BUS

N

T0 PLATES OF OTHER KEVING TUBES
it |TOGRIDS THRU  LOUTPUT TRANS.
OTHER R’ "é TO AMPLIFIER

»

4 +

L
$ :
»$ 350%0¢
sokgA3 | ¥

o
-D

DECAY CONTROL

-

A
"ﬁ

R2 $1 MEG ATTACK CONTROL

Fig. 3—Half 6NT7's are used in the &1 keying circuits.

derneath the front of each key, as pre-
viously mentioned, there must be a
four-into-one contact on the back of the
upper surface of each key to provide for
feeding the harmonics selected by the
couplers into the keying control for that
particular key. This contact is made by
mounting four spring-wires above the
(Continued on page 113)

ok =¥y’
B

el

wim_t’-%i_ {
bk

T © T T D P

1947

One of the four hand-made couplers used in the organ. It is a bl-pole, single-throw switch.
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ANTENNA PRINCIPLES

Part Il — Multi-Element, Long-Line and Rhombiec Antennas

HE half-wave dipole antenna is

the basis for practically all other

types. As used here, the term

“half-wave” refers to an electrical
half-wave, not the physical length. It is
the distance which a wave can travel in
empty space in the time required for
half of a complete cycle. In space, a
half-wave is conveniently calculated
from the equation:

A (meters) 300

2 2 mc

where 300 is the velocity (in millions of
meters) of light and radio waves. The
. velocity of a wave is less along a solid
conductor than it is in space, and along
a conductor of large diameter or cross-
section, it is less than on a-thin wire. In
many cases the actual physical length
must be found by-experiment. The veloc-
ity of propagation along coaxial cables
is.often specified by the manufacturer.
Inserting this information into the
above equation (instead of 300) the
physical half-wave may be-determined.

Courtesy Engineering Electronics and the An-
drew Co.

Two types of co-axial antennas. The two illus-
tratod resonate at approximately .2 meters.

72

\

The length of an antenna made of No.
12 or 14 wire will be approximately 95
percent of that indicated above. Typical
antenna lengths are listed be}ow:

Freq. (mec.) Half-wave (ft.)
3.5

133

7.0 67
14.0 33.6
28.0 16.6
60.0 7.7
144.0 3.2

MULTI-ELEMENT ARRAYS

The simple dipole can be improved
upon by using elements in combination
so that each adds to the effectiveness of
the others. In combining elements they

must be-driven in proper phase so that

YU G

o- ]
-+ i - + = & t
A
(=1 Q i
ot o = e - -
FEEDERS

Fig. 1-—A simple array, the Lazy-H antenna.

power is strengthened in the desired
direction and weakened oi cancelled out
in other directions. As a result the same
power fed into the array will give a
tremendous increase in sensitivity in a
given direction, and at the same time
will eut down interference caused by
radiating power where it is not needed.
Conversely, as a receiving antenna, sen-
sitivity is decreased from directions
from which no signals are desired. If
the entire array can be made to rotate,
any direction may be chosen as the ong
of maximum sensitivity.

A common array is shown in Fig. 1
This illustrates the principles of phas
ing each antenna so that radiation . it
strengthened in the desired direction
and cancelled out in others. It consists
of four half-wave antennae, two of them
forming a straight line a half wave-
length above the other pair. The feeders
may (or may not) be of the resonant
type. Polarity signs are drawn for a
particular instant of time. It is evident
from the figure that they are fed in
phase, that is, current (shown by ar-
rows) in each flows in the same di-
rection at every instant. This pair acts
just like a single antenna twice as long
as the usual dipole, and therefore gives
and receives a stronger signal at right
angles to its length.

Since the upper antenna is an elec-
trical half-wavelength above the lower

RADIO-CRAFT

By I QUEEN

wire the polarity along the feeder is
reversed, but since the feeder is also
transposed, the polarity at correspond-
ing points is the same as that along the
lower wire. As a consequence, radiation
is greatly increased (a power gain of
about four) broadside or at right angles
to the plans of the antenna, that is, in:
and out of the page. On the other hand,
waves traveling up or down are can-
celled out. Assume, for example, that
the lower wire radiates a positive wave
at a particular instant. It reaches the
upper wire just in time to combine with
the negative wave which the latter
transmits at that time. The two cancel
completely. This antenna array is an
example of a driven system, that is, one
in which each element is supplied with
power from the feeder system.

Power may be strengthened in desired
directions by elements which are not
connected to the feeders. These elements
are known as parasitic. They are de-
signed to pick up power from the actual
driven or radiating element, and to
transmit it in the proper phase so that
the resulting wave is either weaker or
stronger, as desired. In the first case,
the element ‘is a reflector and is placed
behind the radiator. In the second case,
the element is a director, built in front
of the radiator.

Parasitic elements . are much more

DIRECTOR
'

REFLECTOR H 3

. @ G/
TO OTHER 3

/ RS “
3 RADIATOR \
A y

ELEMENTS

INSULATING MATERIAL

Fig. 2—Construction of six-element antenna.

convenient to construct both from the
standpoint of physical design and feed-
ing problems. If the distance between
elements and the length of the parasitie
elements can be adjusted, optimum re-
sults may be obtained by actual experi-
ment.
In general, the reflector is longer
(Continued on page 121)
JANUARY,
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Our fondest greet-
ings and heartfelt
thanks to “The
Father of Radio"
on the occasion of
this fortieth anni-
versaryofhis
epoch - making
Audion.
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To stimulate its radio and television
training programs, this famous resident radio
and television school is offering men inter-
ested in television this unusual opportunity.

F you are unable to leave home to go to a resident school, N.Y.T.L
I of N.J. can supply you with parts to build 2 television chassis in your
own home. You will be supplied with the same instructions and direc-
tions with which the school’s resident students are equipped, when they
reach the stage in their training that calls for television set construction.
If you already have a sound radio background, with experience in build-
ing radio. receivers, you will be surprised to find how much you can
learn about television by building this set.

N.Y.TI. of N.J. is one of America’s leading resident schools for men
secking dependable, thorough, up-to-the-minute training in the various
fields of radio and television.

The schooling offered by N.Y.T.I. of N.}J. is particularly useful to

Instructor demonstrat-
ing rare Schmiu Op-

tical System, used in big pictre, projection type,  those who recognize the high-earning possibilities of technical training

television receivers. This famous television school’s . 3 Eisi . klertha gl I

Jocation in the heart of the television industry, in radio and television and are yvnllmg to tackle the class and laboratory

helps it to get such 1?cmc scxfemiﬁr_ equipment. work offered, regardless of their previous education,

ﬁ‘ﬁfifﬂﬁﬁﬂf fi}i.uéiﬁf‘s&df SR No high-school diplomas are needed for entrance. But N.Y.T.1. of
i N_J. requires that a student be earnest, sincere, and radio-minded. Stu-

dents without proper mathematical backgrounds are taught the radio and

- c \ " . . I. 2 - "“.
LR JI";. T“"“.'E:""'i.vll
- e ' e B e
3 PP e ST :

You can build a direct viewing television chassis similar to the school, located square in the HEART of America’s television
one pictured above, either in your own home or in the magni- manufacturing: and broadcasting industry. Mail the coupon at
ficently equipped shops and laboratories of this famous television the right to get full details.
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television mathematics they need. Several students with
only grammar school educations have successfully com-
pleted advanced technical television courses.

A considerable number of out-of-state.students attend
the school because of its excellent, practical type of radio
and television courses, so difficult co get anywhere else in
the world today. Living quarters are obtainable by single
students.

You Put Into Practice Ever).rfhing You Learn

Students at N.Y.T L. of N.]. particularly like the way
the school puts into practice wlfat it teaches. You may
actually buird a 17-tube television chassis. You also help
build as many as 7 radio receivers of different types, a
total of 75 electronic educational devices. Class study, and
laboratory study, in the proper combination, increase in-
terest—and your hands get as smart as your head.

A 17-tube, experimental, television chassis may be
built by all resident students of television, and may be
kept as their own property, if they so choose.

Located in the Heart of the Electronic Industry

The New York Technical Institute of New Jersey is in
Newark, N. J., just across the river from New York City
(only 20 minutes from Broadway by subway or train).
The school is located in the heart of America’s great radio
and electronics industry. Such leading television, radio
and electronics manufacturers as R.C.A., Western Electric,
Du Mont, Federal and Edison are nearby. This means that
the school offers numerous advantages, as it is in touch
with the most recent developments in radio and television.

Highly qualified television and radio instructors are
here in abundance. Equipment is easier to get. Television
students are offered exceptional advantages in this great
electronic center.

MAIL THE COUPON
TO GET FULL
INFORMATION ... FREE

The school issues a special Bulletin which illustrates
and describes its truly exceptional facilities and equi
ment. This Bulletin also describes classes that may be
artended, housing conditions, costs, hours, etc. If you are
interested in Television—you will want to read this Bulle-
tin. You can have it free, merely by mailing the coupon
at right.

The school will also be happy to send you complete in-
formation about the television kits and directions which
are now available to you if you desire to build your own
television chassis at home.

Just fill out the coupon at right and mail it NOW to:
New York Technical Institute of New [erseéy, Dept. 41,
158 Market Stree'Newar.é, N. [

RADIO-CRAFT for JANUARY, 1947

Instructor demonstrating theory of

H E: light in connection with study of

i T optical systems used in projection
e

type television receivers. This is
just another one of the pieces of
) equipment which the New York
] \‘ Technical Institute of N.J. has

available for resident  student
instruction.

Big picture television

16”7 x 2114") in the

esh at N.Y T.L of N.J.
When it comes to tele-
vision receivers, N.Y..
T.L of N.J. has it! All
types of television re-
ceivers are available for
student use and instruc-
tion at the school.

Standard laboratory type test pattern used for determining
picture perfection in all types of television transmitters
and receivers. {You can see it at N.Y.T.1. of N.J.) .

—---_--------------------q
i New York Technicol Institute of New Jersey, Dept. (1, ]
I 158 Market Street, Newark, New Jersey 1
l . O Check here if you wish to receive the Special FREE Bulletin describ- |
' ing the resident school of the New York Technical Institute of New Jersey
located in Newark. N. J.—including its facilities. equipment, courses l
| offered, costs, hours, ete. . . |
i [ Check here if you wish complete information about building & tele-
vision chassis in your own home. l
1 O Check here if you are a War Veteran. l
1 |
I Name..... Ape. l
i i
: Address, l
1. Zone I
AN 1 2.2 State, |
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WERE GLAD THAT BIRCH TREES SWAY

The telephone wi're which runs from the
pole in the street to your house is your
vital link with the Bell System. More

than 17,000,000 such wires are in use.
The wire becomes coated with ice; it

is ripped by gales, baked by sun, tugged
at by small boys’ kite strings. Yet Bell
Laboratories research on every material
that goes into a drop-wire—metals, rub-
bers, cottons, chemicals—keeps it strong,
cheap, and ready to face all weathers.
Now a new drop-wire has been devel-
oped by the Laboratories which lasts even
longer and will give even better service.

BELL TELEPHONE LABORATORIES

It has met many tests, over 6 or 7 years,
in the laboratory and in field experiinents.
It has been strung through birch thickets
—rubbed, winters and summers, against
trees, and blown to and fro by winds. In
such tests its tough cover lasts twice as
long as that of previous wires.

House by house, country-wide, the
new wire is going into use. Wire is only
one of millions of parts in the Bell Sys-
tem: All are constantly under study by
Bell Telephone Laboratories, the largest
industrial laboratory in the world, to im-
prove your telephone service.

Drop-wire undergoing obrosion tests In
birch thicket 'iaborotory.” Below, the
new drop-wire, now belng Instolled.

EXPLORING, INVENTING, DEVISING AND PERFECTING FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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Model
2450

ELECTRONIC
TESTER

et L g

5

-
by

8
'
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There’s never bheen a tester like this!

? . .
Here’s a tester with dual voltage regulation of the 42 RANGES: DC and AC.
power supply DC output (positive and negative), with Y(;)(l):;_: [‘,’3'51;};’;?3‘12:1?&5},"2;
. o . 0.0.1.1.0-10-50-250 - 1000.
line variation from 90 to 130 volts. That means cali- OHMS : 0_-15000_510,000.

. 100,000. MEGOHMS: 0-1-
bration that stays “on the nose”! That means broader - 10-100-1000. CAPACITY
v K IN MFD: 0-.005-.05-.5-5-50.
service from a tester that looks as good as the vastly e LOAD IMPEDANCE: 51

megohms on DC Volts.
e CIRCUIT LOADING: Low

frequencies. Circuit loading
equal to 8 megohms shunted
by 35 mmfd. High frequency.
circuit loading equal to 8
megohms shunted by 5

improved service it provides. And, together with its
many other new features—including our Hi-Precision

Resistor which outmodes older types—it means higher

performance levels wherever a tester is needed. Detailed

catalog sheets on request.

A e T

ELECTRICAL INSTRUMENT CO. suursron. outo
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We sailute you
Dr. Lee de Forest,
on-the
40th Anniversary.

. of the
Invention of your
vacuum tube

.....

‘. 1907 1947

Beauty goes deep in the NC-2-40D. Deep inside the
chassis parts of watchlike precision are assembled
with painstaking care. Carefully designed mechanisms
enable the controls to respond to your slightest
touch. Thorough shielding helps circuits to develop
the fine performance, stable operation and uniform
résponse that you expect of a National receiver. We
invite you to study the photographs above. They

are pictures of quality.

NATIONAL COMPANY, INC., MALDEN, MASS.
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A Brand New, Valuable Reference Book
for Men Working in Radio or Electronics

This is the book that radio men everywhere have been waiting for.
No matter what work you do in radio, this reference handbook
will prove mighty valuable since it contains exactly the informa-
tion you need. You can refer to it easily right on the job. It should
help you get jobs done quicker and better—it will save you valu-
able time. I'm so sure that you wouldn’t part with this book for
many {imes its cost that I'm willing to send it to you for a 7 day

FREE examination.

7 DAYS’ FREE EXAMINATION

WHAT THIS GREAT
BOOK CONTAINS

Radio Materials Radio Resistance & Insul-
Radio Atbreviations alion (wire tables, ets.)
Radio Circuits Capacitors & Capicitance
Power Formulas Coils & Coil Winding

Radio Receiving Tubes Resonance & Coupling
Reactance & Energy  Power Supply —

for your services. So I want you to examine this fine boo
ABSOLUTELY NO COST 70
mand.whether or not you want it.

B. W, Cooke, Director, COYNE ELECTRICAL SCHOOL, DepL 17-T6
500 S. Paulina Street, Chicago 12, 1llinois

l L] Send me the COYNE RADIOMAN’S HANDBOOK for 7 days’
|

FREE examination. After 7 days I'll either return the book and

SEND NO MONEY |~-iiman. i Suh b

Here are other Coyne Books—UI'll send any or

SEE TH’S BOOK FREE all on same 7 day Free Ezamination Offer.
R —

DbCOyne Applied Practical Electricity—7 vo‘liume s%t .f a congf;e';g
K . i r thi leetrical in enay to understand form. £
I am not asking you to send any money—not a single { e o $rve oo ins S5iTical in eaey to unde $3.00 per month—
penny. I am 80 sure this is the book you want and need 1 year FREE Consultation Service and Technical Bulletins.
that I Send .lt to you to ex ? for 7 c.lay.s FREE' radio testing, refrigeration, motors and controls. $8.00 cash—$8.95
Then you lOOk it over and you decide. If it isn’t all I gn“tin_le—é:i.ﬂo after 7 days and $3.00 monthly—1 year Technical
) ulletins Free.
t th d 3 25 A D (:oyrml Ellactronlic:s fol]’l tIhdlm]nen & ,Etle;::it;:an; ?vefrdmo
Do B yp 43 c tu . hundre: ia-
o yours Sentl thas ooy tho end of T days and the book | e, S v el e sestend ol hoparelf of e
. , wihile 18 O You!
SEE OTHER COYNE BOOKS IN COUPON

{
: [J Coyne Electrical & Radio Trouble Shooting Manual —g12
. . '
claim, then send it back and you owe nothing. If You | O Coyne Electriclan’s Handbook —400 pages: data, diagrams,
|
' Bulletins,
I
|
ELECTRICAL vscHOOL Address eesseiies ettt isatisrutesrattecasccarnietaaattensene
COYN TOWN tiieeniecancancsnsrasnsssses BONE ceveu. SO veveonens

and radio, radar, electronic and atomic energy terms, 300 pages,
vest Pocket size. §1.00 after 7 days.

Name ..cvevvvennnnna, L - 1. 7.

pages, over 500 wiring diagrams, hookups. Radio, P. A. systems,

are convinced that thls bOOk iS WOl'th many times ltS circuits, installation, wiring methods, etc. $2.76 after 7 days.
O Electrical & Radlo Dictionary and Data Book 3300 electrical

500 SOUTH PAULINA ST. Where Employed? o...vveveneneesnennnnnns N

DEPT. 17-1-6 CHICAGO, ILL. O If you prefer to pay postman cash price indicated above when books arrive

check here. Same 7 day examination and money-back guarantee of satisfaction.
RADIO-CRAFT for JANUARY, 1947

You can’t expect to carry all the necessary information you need
on a job in your head. But with this book at your side you will be
able to make quick calculations that will help to ashow the boss
that you certainly know plenty about radio construction, design,
Installation and operation. As you look through the pages of thi
valuable Radio Handbook you can easily see how the tables,
charts, diagrams and information can help you get more mtzney
at
YOU before you make up your

A PRACTICAL REFERENCE BOOK—NOT A TEXT BOOK

You won’t need to “study” this book—it is not a textbook. Every
subject is indexed and condensed, It is full of valuable tables that
will help you in your daily work. When lzou are *“on a spot”

) Just turn to the quick reference index, loo up the subject you
\ want and you'll find it thoroughly explained with helpful
\ I,/ diagrams and tables. You lose no time. You waste
\\\\\ \ f / gg'ort. The book is a day-by-da“; helper to you and will
2

no

f value to j dertake. It

Losses A.C.or D.C. \\ Sriin 11'); cg'zﬁ;eg:nf,v' el;yxﬁ‘:rieggelti,unpgactic?al racio

Radio Transtormers Power Sunn! .§ engineers and instructors. Every diagram has been full
! : UpRy —== § | tested in the great Coyne Electrical Shops. Every tablp

Radio Amplifiers Batteries —= i rrect.
Radio Receivers Oscillators & =2
Sound Systems & Antennas ?/

Devices Melers & Mea
Radio Symbols surements
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J Direct-reading proportional mutual
conductance tests, "Good-Bad"
indications.

testing circuit.

¥ AC-DCvolt-ohm-milliampere ranges.

J Tests 4, 5, 6, 7 prong octal, loctal,

miniature, and acorn tubes...spare octal
and miniature sockets.

J Hot neon leakage test between any

two tube elements. . .neon short check.
]

ALBANY o ATLANTA o BOSTON o BUFFALD e CHARLOTIE » CHICAED ¢ GINCINNATI « CLEVELAND
NEW DALEANS « NEW YORK o PRILADELPHIA « PHOEN

v

¥ New patented high frequency tube.

RADIO-CRAFT
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i

v Adjustable plate, screé\n, grid bias,
and signal voltages,

J Flexibility in switching simplifies
testing present and future tubes.

J Durable heavy-gauge, light-weight
alumium case.

Model 798 combines broad utility, rugged-
ness, and dependable accuracy for mainte-
nance of sound and electronic equipment.
Detailed bulletin available. Weston Elec-
trical Instrument Corporation, 617 Fre-
linghuysen Avenue, Newark 5, New Jersey.

T S T R Y C AN LTI

DALLAS » DENVER « OFTROIT o JACKSONWILLE « KNDXVILLE « 105 ANGELES » MERIDEN » MINNEAPOLIS  NEWARK
I « PITTSBUREH « RDCHESTER « SAN FRANCISCO o SEATTLE « ST. LOUIS « SYRACUSE « IN CANAGA, NORTHERN ELECTRIC €D,
80 ‘

LTD., POWERLITE GEVICES, LT
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- TELEVISION FOR TOL

By MILTON S. KIVER.

Part VIII—Video Amplifier Fidelity Considerations

HE VIDEQ amplifiers of the tele-
vision cireuit are analagous to
the a.f. amplifiers of the sound
receiver. The rectified signal at
the output of the sccond detector is
too weak to adequately drive the
cathode-ray tube and produce maxi-
mum contrast. Hence, the need for video
amplifiers. The number is governed
by the polarity of the rectified video
voltage (as previously described) plus
the strength of the detector output.
The requirements for video ampli-
fiers must intlude uniform response
from 10 cycles to 4.5 mec (approximate-
ly) and a phase shif} which is either
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Fiq. I-a—The resistance-coupled amplifier.
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zero or else proportional to frequency.
The importance of phase shift will be
discussed presently; the frequency re-
sponse requirement, however, should be
self-evident from what has already
been given. The video signal contains
these frequencies and for the reproduc-
tien of full detail they must reach the
cathode-ray tube. q

The form of the video amplifiers has
already been fully discussed in many
places (see references at end of ar-
ticle) and no extended discussion is
needed here. Briefly, an ordinary R-C
amplifier (Fig. 1-a) is taken as the
basis. The plate load resistor is de-
creased to'relatively low values {1500-
10,000 ochms) to minimize the effect of

RADIO-CRAFT for JANUARY,

the shunting capacities at the higher
video frequencies. To this is added
either a series or shunt peaking coil
(sometimes both} to further maintain
the response level to the highest video
frequency desired. An illustration of
each is shown in Figs. 1-b and 1-¢. The
values of Ri and L, with shunt peaking,
are given by

1
Ry = ohms (1)
Z'If C:
and L = % C: R.? henries (2)

where C. = total shunting capacitance
f = highest video frequency to

be amplified by stage.
Series .peaking, because it divides C.
into two components, permits us to ob-

Dipole television antenna with reflector

tain a higher gain. The governing
equations in this instance are:

0.5
(2nf)* C,
1.5

(3)

R. = (4)

2nf C,

where C. = C, -+ C: (shown in Fig.1-c),

Not only is the extension at the high-
er frequencies important, but the re-
sponse characteristic must be rolled
down to the vicinity of 10 cycles in or-
der to prevent distortion of the slow
changing background shading. Low-
frequency compensation consists gener-

10 00
Lo -

{n

1
' BYRILIE FLATFFK)MIOOTOI,OSJ0.000CYCLES T

ally of -the addition of the filter, R=,
Cr, as shown in Figs., 1-b and 1-c. At
the. middle and upper range of fre-
quencies, Cr effectively bypasses Ry
and the resistor is without effect. At
low frequencies, Cr combines with Rs
to increase the load offered to the signal
and thus maintain a constant gain.
Further, Cr, in conjunction with Ry,
compensates to a great extent for the
phase shift introduced by C. and R..
Te¢ accomplish this, we set CrRe equal to
C:R;. Here; then, is the controlling de-
sign equation for the low-frequency
compensation. The calculations com-

mence with equations. (1), (2) or (3),
(4) and finish with CsRr = C:R;. Typi-
cal values of Rr and Cr are 5,000 chms
and 8 uf, respectively. Other metheds of

Courtesy Shur-Antenna-Mount, Inc,

which steps up gain and- discriminates against echoes.

approach are available but good results
are obtained. with the preceding data.
Fig. 2 is the response characteristic of
a video amplifier having the values
shown.

PHASE DISTORTION

The effect of phase distortion upon g8
video signal (and consequently the im:-
age) is not as readily apparent as fre-
quency distortion. Sound receivers are
seldom troubled with phase distortion
because our.ears are largely insensi-
tive to it. The visual effect is marked.

Phase distortion occurs whenever the
phase relationships between the various

(Continued on following page)
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Fig. 2—Video amplifier circuit and response curve. Response is flat over broken portion.
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portions of a complex wave are altered
as the wave passes through a network.
Of particular interest is the phase-
versus-frequency characteristic of the
resistance-coupled amplifier. The graph
of a typical amplifier is shown in Fig. 3.
It indicates quite clearly that the phase
shift of such a circuit—as far as tele-
vision application is concerned—is cen-
tered chiefly at the low and high fre-
quency ends of the characteristic.
Throughout the middle range of fre-
quencies the phase shift is zero, which
means that the video signals pass
through without being affected.

Phase shift at the lower frequencies
is due to the coupling condenser, C., of
Fig. 1. When an alternating voltage ap-
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frequencies the phase shift is practi-
_cally 90 degrees,

The effect of the foregoing phase
shifting characteristic upon a complex
wave is evident. The lower frequencies,
in passing through the network, would
have their relative positions altered and
with this, the shape of the resultant
wave itself. A simple example will read-
ily demonstrate this. Assume that the
incoming wave has the form shown in
Fig. 6-ar Upon analysis the wavé can be
shown to contain a fundamental in com-
bination with its third harmonic, say 60
and 180 cycles (6-b)., After passage
through the R-C network, their relative
relationship may have changed to the
extent shown in Fig. 6-c. Combining

QOKC IMC OMC
,/" Lt r®
/|
@ /
g Al
= Y/
ol -
52 _
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25
2 r
a

Fig.. 3—Phase shift in video amplifier. Shift is negligible over the center of the spectrum.

‘pears across Ry (See Fig. 4), it is, at
the same time, impressed across the
series combination of C. and Re. The
division of the voltage between C. and
R, will be directly proportional to their
respective impedances. As we lower the
frequency of the applied voltage, X.
rises rapidly in value, reducing the ef-
fective voltage at Re.

The phase angle between the voltage
across R. and the voltage across Re
will also-be found to be a function of
frequency. When the frequency is suffi-
ciently high to make X. insignificant
with respect to R, (say in the ratio of
1:10), then Es. and Ere are essen-
tially in phase. But with a decrease in
frequency, we find an increase beth in
the ratio of X. to Rg and the phase
difference between Ez. and Ere.Graph-
ically we have the situation shown in
Fig. 5. This is the familiar impedance
graph, with the resistance (R,) plotted
along the abscissa and the reactance
(X) laid off along the ordinate axis.
The angle, designated as 0, represents
the phase difference between the cur-
rent in the series branch C. and R, and
the applied voltage or Ex:. It also is the
angle between Ea. and Era since the
current through’' R, and the voltage
across it are in phase. R remains con-
stant, but X. changes inversely with
frequency. The plot in Fig. b illustrates
that as we lower the frequency X. in-
creases and with it 6, For the very low

a2

these two voltages now would produce
the complex wave of 6-d, little resem-
bling the original wave. While "an in-
stance where the phase shift was made
excessively large was chosen, yet over
several amplifiers, such results may
actually be obtained.

At the high-frequency end of the
response characteristic (Fig. 3), we see
that the phase shift again becomes ap-
preciable. The reason now is due, not to

1 I lCc
AL €
Qv [@
. &
154
Fig. 4—Cause of low-frequency phase shift.

C., but to CT, the capacitances that act
in shunt with the grid resistor. C* com-
prises the output capacitance of the
preceding tube, the input capacitance of
the following tube, and the stray wiring
capacitance that is ever present. From
the equivalent schematic, Fig. 7, we see
that as the frequency increases, C* be-
comes increasingly important as a
shunting path for the signal reaching
R,. More of the current is diverted from
R¢ and soon it becomes wholly capacitive
with a resultant phase of 90 degrees.

VISUAL RESULTS
To explain the visual results of phase
distortion, let us examine the correla-

RADIO-CRAFT

tion between phase shift and time delay.
Suppose that a video voltage is apBlied
to a group of video amplifiers and fur-
ther, that frequencies of 40 and 90
cycles are present in this wave. Since
the lower frequency voltage will receive
the greater phase shift, the 40-cycle
wave may be shifted 45 degrees to pos-
sibly 10 degrees for the 90-cycle voltage.
At the output of the network, the two
frequencies will no longer possess the
same relationship to each other as they
had at the input. A simple calculation
will indicate what the difference is.

A 40-cycle wave requires 1/40 of a
second to complete a full cycle of 360
degrees. Proportionally, then, it will re-
quire 1/320 of a second for only 45 de-
grees, 1/320 of a second is approximate-
ly 0.003 sec. Hence, there will be this
time difference between a maximum oc-
curring dt the input to the next tube and
that occurring at'the output of the pre-
ceding tube. The appearsdnce of one will
lag behind the other by 0.003 seconds.

The 90-cycle wave has a 10 degree
phase shift. One cycle of a 90-cycle wave
requires 1/90 of a second. 10 degrees
would require only 1/3240 of a second,
or approximately 0.0003 seconds.

At the cathodeZray tube, the electron
beam moves across a 12-inch screen a
distance of one inch from left to right in
approximately 0.000,007 second. This
time interval is extremely short and if
waves are shifted as computed above,
the visual result is a displacement cf
elements. The smearing is always from
left to right, this being in the direction
of motion of the electron beam. Smaller

¥
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Fig. 5—Phase-angle shift at high frequency.

objects and fine detail become fuzzy or
even tend to blend into each other, pre-
senting an indistinct outline. Phase dis-
tortion will cause an incoming image
with a perfectly white background to
reproduce as a greyish hue, or even
black. The reason for this can be ex-
perimentally determined by the reader
himself. Take any complex wave (such
as we would find representing a white
video element) and break it down into
its components. If any of these com-
ponents are then shifted in phasé, the
resulting complex wave will have am-
plitudes at each point which vary from
those previously possessed. But, in a
television .receiver, a change in ampli-
tude results in a change of intensity or
hue at the screen. Thus, it becomes evi-
dent that any change from a perfectly
white spot could only result in some-
thing which has less white, or more grey
or even black, depending upon the
change in phase of the different com-
ponents of the complex wave.

(Continued on page 131)
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By L. SIMRIN.

MULTITESTER
PLUS V.T.

used a volt-ohm-milliammeter of

home construction which original-

ly had an analyzer unit built in
it, but which he found of very little use
in servicing modern radios. Having also
a separate Electronic Voltmeter built
from an article taken from RAD10-CRAFT
some three years ago (see “A Simplified
Electronic Voltmeter” by Harold Davis,
Rap10-CRAFT, Jan.-Feb., 1943) it was
decided to rebuild the original instru-
ment, and by doing without the analyzer
section, incorporate the electronic volt-
meter in its place.

The completed instrument is an effi-
cient, compact job, built on an alumi-
num panel only seven inches square.
Either instrument can be used inde-
pendent of the other by turning one
switch, It is housed in a wooden case.
measuring 10 x 10 x 3 inches, leaving
a space at the top for the test leads and
a compartment at the right for small
tools. There are no special or home-
constructed switches; each is a stand-

- ard article which may be purchased at
almost any parts supply house. Sw2,
which is a 3-pole six-gang switch, se-
lects the use of the tester. Left posi-
tion is volts, center mils and right elec-
tronic voltmeter, or e.v.m. In this posi-
tion the meter is switched into the e.v.m.
circuit and the A and B batteries turned
on at the same time. It should, of course,
not be left in this position when the
e.vam. is not in use, as the batteries
would be needlessly drained. The A bat-
tery is an ordinary flashlight cell and
the B is a 456-volt midget type with
snap-on terminals,

Jacks 1 and 2 are used for volts and
mils, 1 and 3 resistance high range, 1
and 4 resistance low range, with Swil
set for low chms. Swl is a d.p.d.t. and
has the left position off so that ‘the
midget neon lamp may be used with-
out the meter by plugging the test leads
into jacks 2 and 6. The neon lamp will
light when the line plug is being used
and Sw8 thrown in, serving also as a
warning that high voltage is being
used. Sw8 permits the line plug to re-
main inserted in a wall receptacle at
all times and can be turned on only
when desired.

Values of the milliammeter shunts are
not given as they will depend on the
ranges desired and the internal resist-
ance of the meter being used. A sep-
arate set of resistors was used for the

RADIO-CRAFT JANUARY,

THE WRITER has for many years

for

V.M.

The instrument shown
here is as effective as e
many larger and more expensive units.

a.c. ranges and are approximately
10 percent lower in value than the cor-
responding d.c. resistors. To save space
all shunts and series resistors were
mounted on Sw3, which is a 2-gang 11-
point switch.

Condensers up to.0.1 pf can be tested
for capacity through jacks 1 and 6.
Swhb is turned to a.c., Sw3 set to a range
that will show full scale or nearly so,
with the test leads shorted when line
Sws8 is on. Sw2 must be set for volts
of course, as the line voltage is being
read for this test. The tap on Sw3
marked Line Con-

test leads in jacks 1 and 4 connected to
a low-ohmage resistor or coil winding,
depressing Sw6 will short out the 4,000-
ohm resistor and allow a greater cur-
rent to flow. The resistance under test
is a shunt across the meter, and values
up to about 6 ohms may be safely tested
this way. Even a small fraction of an
ohm will show an appreciable reading.
The pushbutten should be released

{Continued on page 138)
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Considering the number of cireuits, construction is fatrly simple,
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ALIGNMENT PROCEDURE

The 8C20 chassis incorporates a su-
perheterodyne circuit with two stages
of i.f., and one stage of r.f. amplifica-
tion on all bands.

AM ALIGNMENT
The alignment of this chassis on the

ZENITH RADIO

Models 8H032, 8H033, 8H050, 8H052, 8HO61

FM-AM A.C. SUPERHETERODYNES

Tube Complement: AGS rf. amp; 6SB7 converter; 65G7
Ist i.f. amp: 6SH7 2nd i.f. amp; 6SH7 limiter; 658-GT dis-

criminator-detector é&nd

5Y3.-GT/G rectifier.

Ist af; 6K&-GT power output;

Power Rating: 0.645 amp at |17 volts
Tuning Range: A'M 540-1620 kc; FM 42-48.5 mc; 88-108 mc.

standard broadcast band is convention-
al. The alignment slugs in the i.f. trans-
formers are threaded and screw into
the coil forms. The slugs are slotted for
a small size fiber screw driver. Do not
press hard on the -aligning tool (fiber
screw driver) or the threads in the coil

forms will strip and adjustment will be ,
impossible.

FM R.F. ALIGNMENT -

The same coil slug arrangement
which tunes the 100 me FM band also,
tunes the 45 mc band. However, on 45

Opera- Connect Dummy Input Signal Set Adi.
tion Oscillator ta Antenna Frequency Band Dial To Trimmers ‘ Purpose
1 Pin 8 on converter .05 mfd 455 ke BC 600 ke L-14,15,18, Align i.f. channel far maximum output
tube 65B7 socket Modulated 19,22 and 23 3
2 Pin 1 on r.f. tube .05 mfd 455 ke BC 600 kc c7 Adjust wavetrap far minimum output
6AGS socket Mcdulated
3 2 turns loosely ¢pid. 1400 ke 8C 1600 ke ce Set oscillator to dial scale
to wovemagne! Madulated
4 2 lurns toosely cpld. 1400 k¢ BC 1400 ke C28Cs Align det. and ant. stages
to wovemagnet Modvloted
5(0) Pin 4 (grid) on 65H7 .05 mfd 8.3 mc FM L24 coit slug Align primary of discriminator for
limiter socket ‘Unmodulated 45 Primary discr. maximum reading
6(b) Pin 4 (grid) on 6SH7 .05 mid 8.3 mc FM L25 coil stug” Adjust secondory of discriminator for
limiter socket Unmadulated 45 sec. of disc. zero reading
7c) Pin 4 (grid} on 6SH7" .05 mid 8.3 m¢ 120 & L21 Align 3rd i.f. transformer for maximum
2nd i.f. tube sacket Unmodulated FM Prim. & sec. of | reading
45 3rd i.f. trans. .
BlcHd) Pin 4 {grid) on 65G7 05 mfd 8.3 me L16 & L17 Align 2nd i.f. tronsformer for maximum
st i.f. tube socket Unmodulated Primary & sec. | reading
FM of 2nd i.f.
45 transformer —f
9(c)td) | Pin 8 (grid) on 65B7 .05 mfd 8.3 me LrzalLt3d Align Ust i.f. transformer for maximum
converter tube socket Unmodulated Primary & sec. | reading
FM of 1sti.f.
. 45 transfarmer
1%c) Antenna Post {Remave 270 9B mc¢ FM L7 osc. coil Set oscillatar to dial scale
tine ont.) -’ shms Unmodulated 100 98 mec | slug
11{c) Antenna post (Remove 270 98 me FM L2 & L3 det. Align det. and ant. stages to maximum
tine ant.) ohms Unmodulated 100 98 me | “and r.f. coil reading
slugs
12(c) . Antenna post (Remave 270 45me M Set oscillator to dial scale
fine ant.) ohms Unmodulated 45 45 me C29
13(¢) Antenna post (Remove | 270 45 mc FM Align detector & ant. stages for moxi.
line ant.) - ohms Unmodulated 45 45 me | C5and C30 mum reading

IMPORTANT: Alignment of this chassis will in most coses be vnnecessary unless an if. or r.f. transformer is replc'ced or the odjust-

men!s have been tampered with.

Correct clignment can only be made if the following procedure is followed:

A vocuum-tube voltmeter with an isolation resistor of 200,000 ohms in sevies wit

lead should be shielded.

An a.c. oulput meter connected across the primary or secondary of the output trans

h the hot lead will serve for FM adjustments. This

former will be sotisfactory for all AM adjustments.

The signal generator output should be kept just high enough to get on indication on the meler..

{a) Vocuum lube voltmeter pin 5 on discriminatar transformer to chassis (half discriminator load).

{b) Vacuum tube voltmeter pin 7 on discriminator fronsformer. to chassis {full discriminator load).

{c) Yocuum lube voltmeter 6SH7 limiter grid (pin 4) to chassis.

(d) 300-0hm Vs-walt carbon resistor soldered ocross the secondary L}7 (pin 2 and 3 of 2nd, i.f. trans.). The leads ta the resistor
must be as short os ' possible ond the resistor removed before operation 10 is started.
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mc the band switch connects trimmer
condensers in parallel and padding
wires in series with the 100 me coils.
The tuning slugs are attached to
threaded shafts and the slugs are varied
in the field of the coils by turning the
shafts clockwise or counter-clockwise
After adjustments the shafts must be
secured with a drop of speaker cement.
This will prevent changes' due to vibra-
tion or tampering.

FM LF. ALIGNMENT J

The same type of tuning slugs for
aligning the AM i.f. amplifier are used
for the FM if.’s. Observe the same
precautions when making adjustments.
The second B.3 me i.f. stage is over-
coupled. Overcoupling gives a wide band
pass with good sensitivity. When an

~

13X FROM 800 TO 455X

SX FROM 98 TO 8.3M

6SB7 6SG7GT 6SH7 |

CONVERTER

overcoupled stage is aligned with an
unmodulated signal, the stage must be

loaded. A 300-ohm carbon resistor
soldered across the secondary of the
second i.f, transformer provides a satis-
factory load for this circuit. The resis-
tor leads must be kept short to reduce
the distributed capacity of the circuit.

When aligning a loaded stage, it will
be found that considerable signal from
the generator will be required, and that
it will tune broadly. THE LOAD RE-
SISTOR MUST BE REMOVED AFT-
ER ALIGNMENT.

If the signal generator used does not
have sufficient output to overcome the
temporary loss caused by the load re-
sistor, the load resistance may be in-
creased or the signal fed into the pre-
ceding stage.

A6X AT 455KC
GXAT 8.3MC

27X AT 8.3MC
Diuf

* 6SH7

IST i.F. 2ND L.£. 150 LIMITER

& D0t

FM DISCRIMINATOR ALIGNMENT

When the secondary of the disérim-
inator is aligned (operation 6) wuse
sufficient signal input to get a good
positive and negative indication before
setting the slug for zero reading. A
center zero indicating meter is recom-
mended for this adjustment, but is not
absolutely necessary. Reversing the
leads of a non-zero center meter, or ob-
serving closely when this méter starts
to go to the left (negative) of zero will
give the same results.

Alignment of FM receivers is a spe-
cial job and calls for ‘knowledge of their
characteristics. Articles on FM servic-
ing were printed in RADIO-CRAFT,
March 1946 and March 1944,

-
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TRAINEE FIVE RADIO

This Simple, Experience-Tested Set Is Easy to Build

struct a przctical and useful
radio to familiarize himself with
wiring practice, mounting of parts,
soldering, .alignment, and to generally
broaden his knowledge and put his “book
learning” to use. These radios were usu-
ally t.r.f.’s or superhets employing not
more than five tubes. This is such a set
and is not unlike the common a.c.-d.c.
radio. .
The superhet circuit used has a 6K8
converter, a 6SK7 i.f. amplifier, a 65Q7
detector and first audio a 25A6 audio

URING the war it was common
practice for a student to con-

output and finally a 36Z6 rectifier. (A

2676 can be used.} It is conventional in
every respect with no tricky circuits.
Drilling and punching the chassis is
the first step. Tools needed are: a good
“egg-beater” type drill, an assortment
of small twist drills, a circle-cutter or

6K8

chassis punch for tube sockets, and mis-
cellaneous items as a pocket ~knife,

‘center punch, hammer, and others.

Probably the most difficult job is the
cutting of the opening in the chassis for
moupting the speaker, but this may be
done easily enough if an electric grinder
is handy, as the opening may simply be
ground away. If this is not possible a
hacksaw or coarse file may be used.

After drilling is finished the tube
sockets, tuning condenser, i.f. trans-
formers, output transformer, choke,
and volume control are mounted. De-
tails of the dial drive are given in
Fig. 2.

Due to the possibility of puncturing
the speaker cone, the speaker should be
mounted lastora piece of cardboard taped
to the speaker for protection. Filament
wiring should be first, this identifies
connections on the tube bases easily as

P o5 A,OEE‘ SPKR
== NE

450n
CHOKE

5 m-20-
=2 T 1sov l ;

| By EOWIN BOHR

the filaménts on all five tubes are num-

bers 2 and 7. It is also advisable to

ground the No. 1 pin on each socket.
As a result

we have con-
venientground
connections.
Cathodes and
grids are next
in order of wir-
ing and should
be soldered in
with care. All
suppressors
ghould be tied
to the cath-
odes. After the
cathode and
grid connec-
tions have
been double
checked, sereen

DIAL
PULLEY

DIAL:

CABLE~ F
PANEL-\
BUSHING

fniiprine

A side view of the sim-
ple tuning mechanism.

NTV.AC/OC  SWON V.C. 180 =5
———i— LINE CORDS 3526‘1
(6507 6K8 6SKT 2546 . ;
CONDENSERS ARE 200V,0R ) : . 7,
MORE, UNLESS NOTED. | ™96 12 1¢ 12

The ciccuit is almost a composite model of prewar standard five-tube a.c.-d.c. receivers.

grids and plates are connected last. Don’t
rush; wire slowly!

Having completed all wiring and
thoroughly checked each connection, the
set is ready for its first try-out. After
it has warmed up, a very low hum
should be heard in the speaker with
volume control set at maximum. If the

.i.f. transformers are new they have been

peaked at 456 ke and some sort of signal
should be heard.

If no signal generator is available, a
fairly good job can be done by ear. Tune
in a weak station and align the oscillator
and antenna-coil trimmers for maximum

(Continued on page 120)
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The :hc;sgiﬁayoui_\al-so follows standard praclis;. Alignmer;-f ;::l;lems pd '

are considerably simplified by using the cut-plate condensel.
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Layout of parts under the chassis can be seen in this photograph.
RADIO-CRAFT
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CABINET REFINISHING

HE RADIO serviceman usually

gets paid little enough for his time,

and may feel that he can ill afford

to “throw in” any cabinet fixing or
refinishing. This is shortsighted. Work
on the cabinet is often the only work the
customer can see. A little touching up
of the cabinet will have an effect cut of
all proportion to the work required. Of-~
ten the customer will be willing to pay
for improving the appearance of a
shabby cabinet. Here are some sugges-
tions for quick resilts:

1. White spots. Try using furniture
polish. On shellac, try wood and dena-
tured alcohol. On varnish, use turpen-
tine. .

2. Scratches of various kinds.

-

Fhotograpk

a. For very light scratches, try furs
niture polish, or rub with a hard wax
like “Butcher’s Wax’ which fills in the
cut somewhat; or use shoe polish, of
the wax type.

b. For deeper scratches, apply a var-
nish stain of approximately the right
color with a fine brush in the seratch,
Rub off surplus with a safety razor
blade held at right angles to the surface.
Allow to dry, then sand with 00 sand-
paper on a small piece of board (to keep
the paper flat); repeat the process,
when necessary.

¢. For the very deep cuts or scratches,
fill the opening with a crack filler, mixed
with varnish stain, or with crack filler
using varnish stain over it. Rub off the
surface with razor blade, then allow to
dry and smooth with 00 sandpaper.

A crack filler may be made of speaker
cement plus powder made by sanding
wood with fine sandpaper, Plastic wood
will do for very large cracks or holes,

RADIO-CRAFT for JANUARY,

but is coarse in texture, does not stick
to shallow holes or tiny cracks, and-does
not take an oil stain. A cement that
dries too quickly may not work well in
making a “homemade” crackfiller.

STICK SHELLAC

Stick shellac is a resin-like substance
put up in sticks like sealing wax. It is
excellent in skilled hands for filling in
all kinds of dents and cracks. It is not
good for putting on the corner of a cabi-
net, because it won’t stand abuse, but is
a favorite of furniture stores for guick
repairs. It comes in various colors and is
inexpensive, and may be bought at the
larger hardware and paint supply
stores.

- A spatula (like

a thin putty knife)
is heated in the
flame of an alcohol
lamp and the stick
" shellac _is then
melted off with the
knife and on to the
wood. It takes ex-
perience to keep
the knife at the
right temperature
to melt the mate-
rial and make it

8 Courtesy G
A simple kit of the type above will cover most cabinet repair jobs.

.touched up with a

lie flat and smooth
it off. A little quick
drying varnish or
shellac over the
stick shellac repair
will hold it in place
and prevent its be-
ing damaged by
wear.
FRENCH POLISHING

French Polish is a very thin white
shellac plus a little linseed oil or lemon
oil. The oil prevents sticking when the
solution is rubbed with the rubbing pad.
This pad is made
of cotton inside a
lint -free outer
cloth. Dip the pad
in the solution and
then lightly rub
the part to be

eneral Cement Co.

circular motion, in
about a three-or
four-inch circle.
When  dry, sand
lightly. Repeat the
operation several
times if necessary.
After the first coat,
take ‘care not to

-

| By H. A, NICKERSON

Appearance-Enhancing Repairs Are Simple and Rapid

too long, so that the under coat is
not softened to0 much and ‘rubbed
into.

This method is particularly useful in
fixing checked ‘“‘crackled” finish; the fin-
ish is sanded with fine sandpaper, then
French polished; sanded again and
French polished.

Remember that French polishing and
even crack filling is skilled work. Ex-
periment with your own cabinets and
be sure you can do a good job before
attempting to work on a customer’s ra-
dio.

COMPLETE REFINISHING

Sometimes the defects are so numer-
ous, that too much time would be re-
quired to repair many small blemishes.
Then the whole finish may be removed
with varnish remover, used according to
directions with the remover. In general
the remover is applied with a brush, al-
lowed to remain say fifteen minutes, and
then the softened varnish is scraped off
with a broad-bladed putty-knife. It may
be necessary to repeat the application.
Finally the remnants may be washed
off with turpenting, aided by steel wool
(fine), and Dutch Cleanser, followed by
a moist rag. An oil stain of proper hue
is then applied, followed by shellac, var-
nish, lacquer or whatever is to be used
for a finish. This is allowed to dry very
thoroughly and then sanded smooth.
Very fine steel wool can also be used,
A second coat is generally needed for a
good gloss. If a satiny finish is desired,
the last coat'can be rubbed with rotten-

stone and linseed oil rubbed with a piece
of woolen overcoat, and hard wax lastly )
applied and rubbed. In doing any var-
nishing, it is absolutely essential that
the brush and the varnish be absolutely
clean, and that the drying take place
(Continued on page 100)

rub too hard or

1947

The skilled worker will make good use of more slaberate equipmenf;
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A SIMPLE METRONOME

A LITTLE more than a year ago

RADIO-CRAFT started the idea of
an electronic metronome. Since then,
two firms put on the market an elec-
tronic” metronome. The metronome is
much more of a gadget than an instru-
ment. The radio engineer could humor-
ougly consider it as the oldest (?)
mechanical generator of synchronizing
pulses.

Provided the rate of repetition of the
“click’” is kept with a constancy, let us
say, within 1/25th of a second, the con-
traption is perfectly acceptable. To
achieve such a modest result as far as
_accuracy is concerned, it seems that we
should not bother with vacuum-tube or
thyratron circuits; in fact, the end
would barely justify the means. A
simple and elegant solution of the elec-
tric metronome can be obtained by the
modification of the basic circuit of
Fig. 1.

s e POLE PIECE |[ISCOIL COMDENSERL,
LINE i
Fig. |—The fundamental time-delay circuit.

The large condenser positioned across
the relay coil charges up to the d.c.
voltage applied to the power wires. By
the time the condenser is charged, a
current of increasing intensity starts
to flow through the relay coil, attract-
ing the armature and therefore dis-
connecting the entire system from the
power supply. The condenser now dis-
charges through the coil and when the
charge is partially reduced, the arma-
ture is pulled up by the spring so that
the entire cycle may repeat over again
in rhythmic sueccession.

. The “tempo” range of the metronome
is between 40 and 208 clicks per min-
ute. To obtain this variation we can in-
troduce into the circuit a variable re-
sistance which will discharge the con-
denser according to different time con-

stants (Fig. 2).
=0T
t VARIABLE RES. “g_— [
a— l—’% L
= T

<

Fig. 2—Variable resistor controls the tempo.

When the coil becomes sufficiently
energized, the upper contact discon-
nects and the lower contact is made.
The variable resistor is now in parallel

with the condenser and the coil, and by
varying its value we have a means of
discharging the condenser more or less
rapidly. This modifies the rate of repeti-
tion of the clicks of the relay: the faster
the condenser is discharged, the more
clicks are beaten out per minute.

A further simplification of the metro-
nome is offered by itself at this point.
The slammirg of the armature against
the pole piece produces a loud enough
noise which sounds very much similar to
the one which is produced by the escape-
ment of the classic winding metronome.
This noise can be emphasized by mount-
ing the relay on a thin panel of dry
wood. A loudspeaker is not necessary.
A second noise that must be eliminated
is sometimes heard when the armature
is pulled up by the spring against the
upper contact. This damping can be
achieved by reducing the spring ten-
ston and by cementing some rubber lay-
ers between the contact holders in such
a way that the contact actually takes
place at a low speed.

Of course, instead of the noise of the
relay, a chime or bell may be regularly
hit each time the armature swings in
one direction. With an additional pair
of contacts, a light may be flashed at
the same time.

The complete circuit is presented in
Fig. 3. The relay we used is manufac-
tured by the Allied Control Company
{Number 806 D 42) for 110 volts d.c.
and has a resistance of 2500 ohms. The

TEST HOLDER FOR

ANY transmitting radio amateur who
grinds his own crystals will appre-
ciate this test holder as a time saver.
With it a crystal in process can be
quickly tested for frequency.

Saw off the cylinder portion of a tube
base (old style, large size) until just
the bottom is left. Face this down on
a stone until perfectly flat. Remove the
solder from the two prongs to be used.
Drill a small hole into the edge of the
bakelite opposite one prong and thread
for a small bolt. Then solder a very fine
wire from this bolt into the prong.

Cement a disk of thin cardboard to
the top of the tube base and punch a
tiny hole just over the remaim'.ng prong.

Next saw out two circular plates
from heavy, extremely flat-surfaced
brass. Solder a fine wire to the bottom
face of one plate, run it through the hole
in the cardboard and solder into the
remaining prong. Additional cement
should be used to hold this plate onto

RADIO

-CRAFT

By DR. ANGELO MONTANI |

The metronome is a fogm of time-delay relay.

compression type spring has been weak-
ened by clipping the top turn. The con-
denser values may be found different
from the ones suggested, because of

SWITCH
ONPOT.

Fig. 3—Complete circuit of simple metronome.

the various leakages of different con-
densers. The value of 320 uf should en-
able calibration between 40 and 100
clicks per second. By keeping in the
circuit only 160 pf, calibration will be
possible between 90 and 208 clicks. The
160 uf condensers are made up by
paralleling two cartridges, each 40 + 40
uf, working voltage, 150.

The contacts must be kept clean, be-
cause if they are not, their resistance
cannot be equal for each time, and
therefore the constancy of the rate of
repetition may deteriorate.

CRYSTAL GRINDING

-the cardboard. The crystal is placed on
this bottom plate and the second plate
laid on it. Then a flexible but reasonably
strong spring is clamped under the
little side bolt and bent to press firmly
but lightly onto this top plate.

SPRING METAL
cLIpP

e
BOTTOM PLATE

BOTTOM OF TUBE
BASE WITH PINS

Be sure and flatten the surface of
each plate that contacts the crystal on
a fine and perfectly flat new emery or
oil stone. With this holder it is neces-
sary only to remove the top plate, slip
in the crystal and reset the plate. Aft-
er a few adjustments of plate pressure
this makes a rapid and sure crystal

tester.—L.B.R.
JANUARY, 1947
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‘Condutted by A. C. SHANEY

SOUND ENGINEERING - No. 26

.

All design, engineering,

being printed in order

of technical literature,

This department is conducted for the benefit of all Rap1o-CRAFT readers.
or theoretical questions of general interest on PA
installation, sound equipment, and audio amplifier design will be answered
in this section. No circuit diagrams can be supplied by mail, all answers
of their receipt.

(Note: when questions refer to circuit diagrams
the original, or a copy of the circuit should be
supplied in order to facilitate reply.)

published in past issues

QUALITY IMPROVEMENT

The Question ., , , .

My brother and I, liking classical
music, and having only a Majestic com-
bination radio phonograph, Model 181,
decided to build an amplifier and use it
until good amplifiers were again on the
market.

We saw an amplifier described and
pictured in a radio magazine (not
RADIO-CRAFT). We built it, but couldn’t
get full expansion at all settings of the
input control. The overall tone was not
good, and the high notes didn’t sound
real, whether bass or treble boost was
turned on or off.

A serviceman friend tested the set
and got b.7 volts on the filament, and
300 volts on the plates of theitubes. He
said that the power transformer should
have a filament winding (6.3 volts) of
at least 2.9 amps. We had a used power
transformer but wanted to get your
advice before obtaining a new one.
Would you suggest using the power
transformer shown in the diagram or a
different rated one. Everything else is
as the diagram shows except the driver
—A Stancor1to1;3to1and 6to 1, the
latter of which we are using. We have
a Shure Crystal Pickup and a Jensen
PM 12-inch 12-watt speaker.

GAIN CONT'F}OL6SK7

W5, 400V IMEG
—

x4/ 2008

EXPANDER CONTROL
300K

5L 270k%
25T W3

We are sending the schematic diagram
along (Fig. 1) and would appreciate
suggestions of what you would do if
you were building the set.

If, after getting your advice, and we
can't get the set working, is there any
place we can send it to be checked and
serviced?

Thank you for any advice or time you
may be able to give us, I am

ALFRED Ross,
Freeburg, Illirois

The Answer . . , .

Full expansion can be obtained only
with adequate input into the 6C5 ex-
pander amplifier. Expansion takes place
when a voltage is developed across the
cathode resistor of the 6H6, and this
will not occur if the volume contro} in

the expander circuit is turned down.

The best way to adjust the input con-
trol for maximum expansion is to turn
it all the way up and then gradually
increase the input volume control (grid
circuit of 6SK7) until the desired out-
put level is attained.

Unrealistic reproduction of the higher
frequencies may be caused by one or
more of the following reasons:

A. Overload distortion of the input

stage.

B. Overloaded driver stage.

C. Poor frequency response in driver

500K 1/400v.

PM SPKR

DRIVER TRANS
CLASS"8"5.25:
RATIO

“00v.cT,70Ma * | 80O
. RECT
6.3V.,25A, | '

- wBCH

Fig. I—Amplifier referred to above. Tubes ‘marked Vi are

RADIO-CRAFT for JANUARY,

6C5's.
1947

or output transformer.

D. Excessive - distortion in, outpu
stage caused by poer regulation
of power supply,

As you can surmise, Mr. Ross, the cir-
cuit that you selected is not the best
type for an amplifier of the kind you
want. In the first place, a Class:B am-
plifier necessitates carefully coordinated
design and if any one of the eircuit

- elements are not correct, substantial

distortion is introduced. While the total
6.3-volt heater current of the amplifier
is 2.9 amps., any good transformer rated
at 2% amps. should be adequate. If,
however, the voltage actually drops
down to 5.7 volts, it is a sure sign that
the transformer has very poor regula-
tion. This will contribute substantially
to the distortion in the output stage, as
one of the prime requisites of a Class-B
Amplifier is excellent regulation, both
in the power supply and the driver
stage. I believe, too, that you have in-
adequate driving power, and if I were
to .build this amplifier at all, I would
use a 6N7 as a driver, connecting both
plates and grids in parallel, with a 900-
ohm l%2-watt cathode resistor bypassed
by at least a 26-uf 26-volt electrolytic
condenser. To improve regulation, a
mercury-vapor rectifier tube should be
used. Condenser input should not be
employed in the filter circuit.

You might save yourself a good deal
of time, trouble and money, if you con-
structed a standard Class-A amplifier
instead of the type you now have. I
can’t suggest any place that you might
send the amplifier to have it checked,
but possibly some RADIO-CRAFT sub-
scriber in your locality, who is capable
of helping you, might contact you.

SCRATCH ELIMINATION

The Question , . . .

Several months ago I purchased a
record changer and found ‘out that it
could not be hooked up to my radio due
to the age of the set. I was told that
when my radio was built they used mag-
netic pickups. In searching for an am-
plifier, a friend of mine who is a “ham”
operator told me that he knew of a
unit that I could purchase at a reason-
able price and convert it to an amplifier.

He then tore everything out leaving
the 27 driving 2 45's in push-pull, then
he added a B7 as an input stage, driving
the 27 and 45's.

Now this amplifier works very well
except for one thing; there is a good
deal of needle scratch in the background.
I do not know much about this sort of
a hookup except what I have picked up
in the last several months while work-
ing with this amplifier. Now I would

(Continued on page 132)
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il EFORE the
¥ . war television
I I transmissions

were conduct~
{ ed in three Euro-
pean countries,
France, Germany
and Britain. The French service was
largely experimental. It covered a very
small part of the country and such re-
ceivers as were in use belonged mainly
to those more interested in the technical
than in the entertainment aspect of the
art. In Germany the position was much
the same, in that there was a restricted
service and few privately-owned receiv-
ing sets. Like most other departments
of applied science, German television
was organized by the Nazis mainly on
a propaganda basis. There was no at-
tempt to make reception a popular hob-
by. Demonstrations at exhibitions and
s0 on aimed at showing that German
technicians were not lagging behind
those of other countries. It is hardly
surprising that prewar {elevision in
France and Germany made little ap-
peal, if any, to the ordinary man and
woman. In neither country-was there
any attempt to popularize it.

In Britain the position was very dif-
ferent. A regular service of high-defini-
tion television (405 lines, 50 frames per
second interlaced) was started by the
BBC in the summer of 1936, with pro-
grammes of three to four hours every
day. There were many who predicted
a colossal boom in television receivers.
For some years before these transmis-
sions started television had received
more publicity in the press than any-
thing in the history of mewspapers.
Crowds had flocked to any and every
television demonstration. Television was
one of the common topics of conversa-
tion. But there wasn’t any boom then
and there has not been one since. Nor
does there seem to be any likelihood of
ta rush to buy television receivers, now
that they are becoming available again.

The BBC’s London television station
serves nearly one-third of our popula-
tion, but the outside estimate for the
number of televisors in private owner-
ship in 1939 was a mere 20,000. Nor
had our public been badly oversold by
advertising. Video receivers, giving a
small picture, could be bought in 1938
for as little as $125. A receiver produc-
ing a 10- by 8-inch image, also provid-
ing sound reception on the broadeast
band and on the short waves, could be
had for between $250 and $400. Tele-
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TRANSATLANTIC NEWS

From our European Correspondent, Major Ralph Hallows

visors are just coming on to the market
again and-prices will range from about
$175 for an instrument providing a §-
by 4-inch picture and sound on the
broadcast band to $400 for one with a
10- by 8-inch image and sound reception
on all frequencies used for broadcasting.
Some will cost more than this; but I
doubt whether the price of the most
elaborate, containing a 15-inch cathode-
ray tube, covering 20 megacycles to 150
kilocycles on sound and incorporating
a phonograph with automatic record
changer, will run to much over $1,200.
Will there be any rush to buy such tele-
vision receivers this winter? 1 wish I
could believe there would; but- I just
can’t.

Television has had every chance of
making good in Britain: all the free
publicity and ballyhoo that any sales-
man could pray for; a three-year’s con-
tinuous ‘service before the war and the
service in full swing again for the past
six months; programs unsponsored and
free from all publicity matter; most
important of all, a public definitely in-
terested in television and eager to have
it. Why, then, is television not going
ahead here?

The reason is that the cathode-ray

RADIO TERM ILLUSTRATED

S
F

:p‘

Suggested by .,
M. Kosinski,
Brooklyn, N. Y.

Amplitude

tube does not provide the television that
the ordinary man and woman want.
They don’t like the small picture; they
want a screen about as big as that used
for home movies. As RADIO-CRAFT right-
ly suggested in its September editorial,
the cathode-ray tube and scanning sys-
tems don’t give the answer that the
public wants. I can’t think that the cost
matters that much in these days of
high wages and deferred payments.
Offer the public real television, not just
something showing what it might be,
and they will go for it. But until the
needeq basic invention comes along my

RADIO-CRAFT

own view is that manufacturers would
be wise to soft-pedal cathode-ray tube
television. 0

Y.H.F. DIVERSITY TRANSMISSION

You may remember that I gave some
account & short time ago of a v.h.f. am-
plitude-modulated system of diversity
transmission developed for the use of
our police autos. The basis of the
method is that messages are sent.
simultaneously by three transmitters
using different carrier frequencies. The
receiver has wide-band r.f. circuits
which pull in all of them and the
strongest at any instant automatically
captures the detector stage. The result
is that there is mo flutter or fading,
even when an auto .is moving rapidly
through a district where there are hills,
high buildings and other screening ob-

‘jects. A diversity system on similar

lines is now being developed for the
use of aircraft flying on inland routes.
It is likely to be employed in a variety
of ways, such as indicdation of positions,
issuing of storm, fog and other bad
weather warnings, and the marshalling
of aircraft wishing to land at aero-
dromes. Trials so far made show that
diversity transmission i5 a more reliable
method of maintaining v.h.f. speech be-

" tween ground and aircraft than any

other yet known.

AIRCRAFT RADIO

Talking of aircraft radio recalls a
conversation that I had the other day
with the pilot of a big passenger ma-
chine. He was all in favor of radio and
radar as aids to navigation and safe
landings, but was beginning to think
that it was being rather overdone in
large planes. His own “kite”, he told
me, had no less than seventeen different
antennas! The reason for such a fan-
tastic array is that at present each
country operates its own special naviga-
tional and landing systems. An airplane
which makes transatlantic and other
international trips has to carry the
equipment needed to deal with several
of them. Hence the forest of antennas
and a needlessly heavy and bulky radio
and radar outfit. An international com-
mission now meeting in the United
States will try to tidy things up a bit
by standardization of equipment in all
countries. May they be successful, for
if every country continues to develop
air navigational aids on its own lines
there will soon be no room in long-
distance aircraft for either cargo or
passengers!

TOWARDS SIMPLICITY
What has struck me very much lately
about the radar gear of aircraft is the
tendency to get right away from the
wartime presentation of navigational
data on the screens of cathode-ray
{Continued on page 128)
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Please place your order with your regular radio parts jobber.
write for a list of jobbers in your state who do distrib ute our

The Model CA-11 comes housed in
& beautiful hand-rubbed wooden cab-
. inet. Complete with Probe, test leads
and instructions.....____... Net price

If your local jobber cannot supply you, kindly
instruments or send your order directly to us.

Vhe New Wodel Cr4-17
SIGNAL TRACER

Simple to operate . . . because signal intensity
readings are indicated directly on the meter!

Essentially “Signal Tracing” means following the signal in a radio
receiver and using the signal itself as a basis of measurement and as
a means of locating the cause of trouble, In the CA-11 the Detector
Probe is used to follow the signal from the antenna to the speaker
— with relative signal intensity readings available on the scale of
the meter which is calibrated to permit constant comparison of signal
intensity as the
various stages.

probe is moved to follow the signal through the

Features:

SIMPLE TO OPERATE — only 1 connecting cable ==
NO TUNING CONTROLS.

HIGHLY 3ENSITIVE — uses an improved Vacuum Tube
Voltmeter circuit, ‘

*

Tube and resistor-capacity metwork are built into tha
Detector Probe.

COMPLETELY PORTABLE = weighs 5 Ibs. and meass,
ures 5" x 6" x7",

Comparative Signal Intensity readings are indicated
directly on the meter as the Detector Probe is moved to
follow the Signal from Antenna to Speaker.

* % % %

*

Provision is made for insertion of phones.

Ve Wew Wodel 450
TUBE TESTER |

Specifications:

® Tests all tubes up to 117 Voles
including 4, 5, 6, 7, 7L, Oca
tals, Loctals, Bantam Junior,
Peanut, Television, Magic Eye,
Hearing Aid, Thyratrons,
Single Ended, Floating Fila-
ment, Mercury Vapor Recti-
fiers, etc. Also Pilot Lights.

® Tests by the well-established
emission method for tube qual-
ity, directly read on the scale
of the meter. :

®. Tests shorts and leakages up
to 3 Megohms in all tubes,

® Tests individual sections such

The New Model 6701 i

- SUPER-METER

A Combinetion Volt-Ohm Milliammeter plus Cnpacity
Measurements.

Reactance Inductance and Decibel

. as diodes, triodes, pentodes, D.G. VOLTS: Added Feature:
iod t . b.C, t 0 to 7.5/15/75/150/750,
SPEEDY OPERATION etc,, in multi-purpose tubes. Lo00/7.500 vaits, NS0TS0 The Model 670P includes a special
assured by newly designed ro- @ New type line voltage adjuster. 3.b01'9 Volts, - 0 10 15/30/150/300/1.500/ g‘oonagﬁ? B“’ﬂ'e? s y'{:':d‘:f,'f
! g . P . ou . e q [ [ con-
tary selector switch which re- ® NOISE TEST: Tip 13‘_’1“ on 9_5007_-3 Jm’vv%hls' 0 to 15/30/150/300/ densera at & test potential of 150
places the usual snap, toggle, front panel for plugging in g.ti.scAumnpﬁm: 0 to £.5/15/150 Ma. 0  volts,
or lever action switches. - either phones or external am- RESISTANGE: 0 to 500/100,000 ohms: 0  The Model 670P is housed in o
The model 450 comes complete plifier will detect microphonic CAPACITY. 501 t0 .2 mrd.. .1 hand-rubbed, portable oak cabi.
with all operating instructions " tubes or moise due to faulty (Quality tost for elpctrolytics), tod mid. [ complete with cover, test
. A= ,,3- ° elements and loose internal P T} Ges 700 to 27,000 Ghrms, 13,000 18 ﬁ-ndi:"
Size 13.x12 x6 $ 50 connections, INDUCTANGE: 1.75 to 70 Menrles: 35 o sermctions. $ .75
Net weight 8 Ibs. ® Works on 90 to 125 Volts 60 &%%Ot:lairslgs . et
Our Net Price....... Cycles A.C. DECIBELS: —10 to 418: 418 to 438:
".«P'""-"Dg'

;
‘@e /
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EETTR
Dr. Lee de Forest

Heartiest tongratulations
on the 40th Anniversary of
your historic invention—
the 3-elemeat Audion.

=,

OHMITE |
Lo Do |

{COMPOSITION

q’ RESISTORS

Resistance
and Wattage
marked on

EVERY UNIT

Here is a new composition resistor
—tiny but exceptionally rugged. Not
only. color coded, but individually
marked for quick identification. Liztle
Devils are sealed and insulated by
molded plastic. They dissipate heat
rapidly, have a low noise level and
low voltage coefficient, arelight, com-
pact, and easy to install. Millions of
these units have proved their valuein
critical war equipment. Available
from stock in Standard RMA val-
ues from 10 ohms to 22 megohms.
Tolerance + 10%.

Available only from Qbmite Distributors
Send Now for
Bulletin No. 127

OHMITE MFG. CO.

4894 Flournoy Street
Chlccgo 44, llinols

RHEOSTATS

‘RESISTORS o TAP SWITCHES

WORLD-WIDE STATION LIST

Edited by Elmer R. Fuller

ERRY CHRISTMAS and
Happy New Year! And we
hope that you got that new
receiver you were wishing
for! We didn’t wish for anything here
and were not disappointed. Well, here
we are starting another new year with
yours truly, and hoping to make good
again this year. To start off with, Fll
give you a little advance dope on what
will be in the February issue. We are
going to stick our necks out by using a
different. time system than in the past.
This will be based on the twenty-four
hour clock like Greenwich time, but will
be given in Eastern Standard Time.
Thus, midnight will be 0000, noon will
be 1200, 6 p.m. will be 1800 and SO on.
This will eliminate any confusion as to
a.m. and p.m. We hope it will he adopted
by all of our readers. After you see and
ygse it, we would like to have your com-
ments on it. )

Starting soon after the turn of the
new year, we will have something spe-
cial for our regular observers. This will
be announced through the mails to each
one. This is the time to apply for your
Observers Listening Post certificates as
new ones will be mailed about the end
of January. If you wish an appointment
for 1947, drop me a letter and tell me
of your intentions. The address again,
is Elmer R. Fuller, Short Wave Editor,
Radio-Craft, 26 West Broadway, New
York, 7, N. Y.

JCKW is now heard on 7.220 mega-
cycles from 1100 (11 am) to 2130
(9.30 p.m.) hours EST. It is located in
Palestine, and is usually heard relaying
the BBC programs. The news in Eng-
lish is given at 0700, 1400, and 2000
hours (7 a.m.; 2 and 8 p.m.) and the
“Radio Newsreel” at 1800 hours, This
information was sent to us by Bill Dug-
gan who is our observer from Goshen

N. Y. At the present time Bill is aboard
the S-S Cape Elizabeth on a voyage to
the Near East, India, and Ceylon. The
report came to us from Keamari, India.
Many thanks, Bill.

Paris, France is now being heard
daily on 9.550 and 11.845 megacycles at
0900 to 0930 in English, 0930 to 1000
hours in French; 1000 to 1030 hours
with a variety program, and 1030 to
1046 hours in English to the Pacific. Re-
ports are requested and may be sent to
French Radio; 14 East b3rd Street,
New York, 22, N. Y. XU5Q on Guam
is now using the following frequencies:
7.646, 9.140, 9.280, 9.330, 9.670, 13.369,
15.920, 17.820, and 18.050 megacycles.
FGBAA in Point-a-Pitre Guadeloupe, is
being heard on the west coast on 5.960
megacycles from 1130 to 1245 hours.
ZRH in Johannesburg, South Africa, is
being heard on 6.029 megacycles from
2345 to 0130 hours. On Saturdays only,
VLC9 is heard on 17.840 megacycles
from 2010 to 2030 hours, EST. ZAA in
Albania is heard on 7.860 with the news.
in English at 1600 hours EST. Beirut,
Lebanon is heard on 8.110 megacycles
from 1345 to 1605 hours EST.

A station in Scotland has been heard
testing on 14.380 megacycles several
times. They also shift their frequency
from 14.300 tc 14.500 megacycles.
HSPP in Bangkok, Siam, is being heard
on the west coast on 5.990 megacycles
from 0600 to 0930 hours EST.

A letter was received recently from
a reader in New Zealand who would like
to correspond with dx’ers in this part
of the world. So if you wish to cor-
respond with him, drop your Shortwave
Editor a card, and I will forward his
address to you. I am sure that you will
be well paid for your time. Well, until
next month, 73!
All schedules in Eastern Standard Time

Freq. Statien Locstion and -Schetule Frea. Station Location and Schedule
9.958 HCIB QUlTO ECUADOH: afterncons and |} 11.650 XTPA CANTON, CHINA T to 9:15 am.
evenin £ 11.680 CMCY HAVAN UBA: eftemoons and
10.000 WWYV WASHINGTON. D.C.: U. 8 Burenu
of Btandards; frequency, timo and [[ 16.680 GRG LONDON' ENGLAND; Far East beam,
musical pitch: broadcasts continu- 7 l.o 9 lm Norv.hwes'. Pacifie beam,
ousiy day and night.
10000 XGOL FOOCHOW, CHINA; & to 9 am; || v1.690 XGRS SHANGHAI. OHINA. 10:16 am to
11:30 pm to 1 sm. J1:30 am.
10.220 PSH RIO DE JANEIRO. BRAZIL; ovo- || 11.696 HP5A PAI;'JAMA CITY, PANAMA: 7 am to
pm.
10.400 YPSA - SAN SALVADDR. EL SALVADOR; |[ 11.700 GVW LONDON. ENGLAND: Southwest
heard ¢venings. Pacifie beam, 1 to 5 am; Indian
10.420 VLN B8YDNEY, AUSTRALIA; around 12:15 beam, 11 pm to 1 am; South” Afri-
am. can boum 10 30 nm to 4 pm; Near
10.450 MOSGOW. U.S.S.R.: midnight to 2 East :p
: 9:30 to 10 a {1.705 SBP STOOKHOLM SWED N 8 to § pm;
10.510 KUIG GUAM hoard camng NBC .sround 1:45 to 2:15 am
5:30 11,7205 CXA19 MONTEVIDEO URUGUAY 8 00
10.730 VQ7L0 NAIRDBI "KENYA: E
10.780 sSDB2 STOCKHOLM SWEDEN 3:15 to 5 |{ 10.705 CBFY V]:IGHERES. CANADA; 10 am 10
am.
11.040 CSWG LISHON, PORTUGAL. Braziltan || 10740 WLWS2  CINCINNATI. OHIO; 4:45 pm to*
beam, 12:30 to 3 p 4 to spm. 1 am.
14.080 PONTA DEL GADA AZDRES: to |l 10.710 WLWK ClrglNNArl.‘%gIO‘. European beam,
4 b am (o 4: pm.
11.115 MCH LI;XEM',BOU#G thl:_rd with Army || 14,740 VLG3 MELBOURNE. AUSTRALIA: 1 to
four for New 3
14.145 WCBN NEW rYl:)sﬂl( CITY: European beam, {| 14.215 HEI5 BERNE, Srlng'ERLAND' $:30 to 8
1t pm exccpt Saturdays
11.595 VRR4 JAMAICA. BRITISH WEST INDIES: || 11.718 CR78H MARQUIS MOZAMSIQUE
Hxavwrrl Rt 10 am. 11.718 KI i 2S.S. -3 l\mh Amecrican
616 COK CUBA: 11 a : nm. 10
”640 pez MANILA, |;u|uppmzs 330 go7 16 || 11.720 * PRLS mo DE JAMEIRO BRAZIL heard 6t
am; evening
11.630 MOSCOEW U.S.8.R.: 7:30 to 10 pm. || 14.72¢ CKRX WINNtPEG. CANADA.
11,645 BRUSSELS, BELGIUM;  evenings

about 7:30 pm.

RADIO-CRAFT

(Continued on page 94)

for JANUARY, 1947



(Quoting—Television Broadcasters Association) '

Here’s Your Opportunity to ““Get In on the Ground
Floor”’ and Prepare for Great Opportunities Ahead

. NOW—For the First Time, CREI foers
A Complete, Streamlined Home Study Course in

PRACTICAL TEL ;:_V|S|0N ENGINEERING

Here is the basic, practica] type of engineering training as-a firm foundation upon which you can add greater
that will qualify you for a “key” job in the expanding knowledge and ability with the help of this new CREI
Television industry. Sooner or later you must face Tele- home study course. It costs you nothing but a few min-
vision—as a problem, or as an opportunity. You ecan't utes’ time to get complete details. Write at once for
rest on your past radio experience. But, you can use it FREE DETAILS of the Television Engineering Course.
. ’ _ -
16th and Park Road, N. W. Dept. RC-1, Washington 10, D. C.
i---g----'------------------------- -

[ CAPITOL RADID ENGINEERING INSTITUTE RC-1 0

ol 1 16th and Park Road, N, W., washington 40, D, C. :

g gt Tpartet® ¥ Pieate send mo complote dptalls doseribing tho now CREI homo H

ot T ] |

JUST OF F THE P R Ess ! ‘“‘\“\c‘:\““?“ * : ;l%‘}lvefa:lc:suamtn o}r’r:f;'ﬂpgggvc’:} Tdféﬁ'é'.f e::;;xnrlesﬁt aﬁgﬂfo'f :

|\ i j .

MAIL COUPON for Complete Free ‘N_\,\s\o ] e :

» » l

Details and Outline of Course i g B SIro0t simnsiiaire. b sk aasasn i Sug s o5 o ’

t" Wun:.f‘wfotldon%mﬁ:mnu lor ;gﬁlgsas?ghl‘o ?x{larlen;:wnnd‘ want SO ) : CRY usnimas e ey eas Zone ...... State ......... |

0 prepare unities in - ON, let us e to you o] ]

nomer®, 0t Iralains o died 10, Sualty, T belp 'us Iteiigurily . P COORS D T YR KGN N e

g:ié)'?ND OF EXPERIENCE, EDUCATIDN_AND PRESENT POSH. > g O am ontitled to training under the G. 1, BiN, -

Member of NATIONAL HOME STUDY COUNCIL—NATIONAL COUNCIL of TECHNICAL SCHOOLS—and TELEVISION BROADCASTERS ASSN.
RADIO-CRAFT for JANUARY, 1947 93
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THE MASTERS
CHOICE!

SUPREME MODEL 5048
" TUBE AND

SET TESTER

Any craftsman distinguishes him-
by the appearance of his tools
and equipment. For |9 years
SUPREME equipment has identi-
fied fhousanjs'of successful radio
service engineers. SUPREME
equipped repair shops distin-
guish themselves for their pro-
fessional appearance, dependa-
bility, and profitable operation.

One among the complete
group of SUPREME radio testers
is the Model 504B Tube and Set
Tester.

® METER— large 4-inth squdte-face me-
ter, 500 microampere,

® SPEED— push-buiton operated.

® FLEXIBLE— simple, yet Universal
Floating Filamenis feature insures against
obsolesence.

@ SIMPLICITY~—-rroll chart carries full
data for tubo setting. No roaming test
feads when using muiti-meter—anly push
a button.

SPECIFICATIONS

DC YOLYS — (000 Chms per volt: 0.5:25.
100-250.500- [000-2500,

AC YOLTS — 0.5-10-50-250-1000.

QUTPUT YOLTS. 0-5-10-50-250-1000.

OHMMETER, 0-200-2000-20,000 Ohms

0-2-20 Megohms

Condenser Check:

Electrolytics checked on.English reading
Scale at rated voltages of 25-50-100-200.
250-300-450 volts.

Battery Test: 5
Check dry portable "A'" and ‘8" bat.

terias under load.

==\ GREENWO00D. MiSS.

f'..r . u- SI Al
Lty "'SUPREME BY
A e COMPARISON"'

See the complete SUPREME line.

No. 444,

kWriM for new SUPREMErcahlogueJ

WORLD-WIDE STATION LIST
(Continued from page 92)

Freq. Statlon Lotation and Schedule

11.720 OYC LEQPOLDVILLE, BELGIAN CON-
GO; 5:30 to 7:30 am.

11,725 JVWw3 TOKYO, JAPAN: heard at 1 pm.

11,730 KGEI SAN FRANCISCO, CALIF.; Gouth-
west Pacifie beam. 1 to 4:45 pm.

11.730 WRUW BOSTON, MASS.. Eurobean beam, I
to 5 pm; Carlbbean beam, 5:15 to
5:4% Fm.

11.730 KGEX SAN RANCISCO. CALIF.: 2 to
4:45 am;: 3 to 1 am.

11.730 WRUL BOSTON, MASS.; 5:30 to 6 pm; 6:30
pm to 1 am.

11.730 GVvvV LONDON, ENGLAND: _Far East
beam, 12 to 4:45 am.

11.740 coCY HAVANA, CUBA: afternoons.

11.740 CE1I174 SANTIAGO, CHILE; 7 am to 11:30
m.

11.740 HvJ VXTICAN CITY: noon to 1 pm,

11.750 GSD LONDON. ENGLAND: South Afriean

boam, 12:30 to 3 am: 10:80 am 1o
e 4 pm; West African beam. 1 to 3
am; South American besm. 4:15 te
10:15 pm; Central Ameorican beam,
4:15 to 9 pm; Mediterrancan heam,
1to 4 am; 6 to 10 am; 10:30 am
to 2:30 pm; North African boam,
2 to 4 am; 6 to 10 am; 10:30 aw

to 4 pm.
MELBOURNE, AUSTRALIA: 2:30 to
5 am; 5:30 to 8 am; 8:30 to § am.
11.765 ALGIERS: ¢ am to noom.
11,770 KCBA SAN FRANCISCO. CALIF.; South
- Americon beam, 11 pm to 1 am; 3§
to 10:45 pm; Oricntal boam, I to

4:45 pm.
MELBOURNE, AUSTRALIA: 2 to

11.760 VLGI10

11.770 VLA4
8:16 am.

11.780 HP5G PANAMA CITY, PANAMA; doy-
times and m‘en{"B!-

11.780 MOSCOwW, USSR.; 2 to 10 sm.

£0.780 01X3 LAHTI. FINLAND: 2:30 to 8 am;
G w 7 am; 8:15

to 8:45 am: 1 to
[ %3

5 pm; 5:45 to 6:15 pm; 815
8:30 pm.

11.785 BRUSSELS. BELGIUM: 5:30 to &
m;: 8 to 8:%5 pm.

11.760 WRUL BSSTON. MASS.: 11 am to 8 pm.

11.790 KNBA SAN FRANCISCO, CALIF.: Phliip-
pine bgam. midnleht to 3:45 am;
Scuth Americen beam. §& to 11:49
pm. -

16.800 J12) TOKYO, JAPAN: 0 to 10 am,

11.810 wiLwLlI CINCINNATI, OHLO: Furcpcan beam;
6 to 7:45 am: 1 to 5:45 pm.

11.810- 20) . COLUMBO. CEYLON: 6 am to noon.

11.820 GSN LONDON, ENGLAND: WesSt African
boam, 3 to 4 pm; New Zealand
heam, 1 to & am: Austrolian beam,
1 to § am.

11.826 WCRC NEW YORK CITY; Furopean beam,
€ to 10:30 am.

11.830 WCRC NEW YORK Ci1TY: Europoan beam,
10:15 am to_4:30 pm; South Amer-

. fean beam. § to 11 pm.
11.830 MOSCOW, U.S.S.R.; 10 pm to 2 am:

6to8 am; 11-to 11:30 am; § to 7

m.
11.835 CXAI9 MgNTEVIDEO. URUGUAY: 6 am to

Rrazillan beam, 4 to 10:30 pm.
SHANGHAI, CHINA: 8 to 8 am.
SINGAPORE, MALAYA: 8 to 9:30

1 11.847 XKHA
1 11.855 o
R;;NlcooN. BURMA: 10 pm to 1 am;

- NEW5 4‘6.:3«“'2&7“\«""5“ 10;;1. 1
: South erican
11.870 WNBI T em. 6:30 to 11 pm.
NEW YORK CITY: 4:30 to 5:30 pm.

70 .
H%,g NC0C MOSCOW. U.8.8.R.; 6:20 to 7:30

.
ROSARIO, ARGENTINA: heard at

11.880 LRR et
11.885 MOSCOW. U.S.S.R.; 6:45 to 8 sm;
: (:30 to 7:30 pm.

11890 KwIX  SAN FRANCISCO. CALIF.: 2 to 8
am.

11.893 WNBI NEW YORK CITY; Europeaon beam,
1:15 to 4:45 pm.

11.897 VU3 TOKYO, JAPAN: 6:45 am to 12:30
nm.

K Y CHUNGKING, CHINA: Allicd Forces

o 900. X¢a in the Far East, 7 t0 8 pm. Asla.

\ Augtralia, New Zepland beam, 5 to

5:30 am; East Russia boam, 5:30

to @ am: Japan beam, 6 to 6:30 am.

fl.oc0 CXAID ~ MONTEVIDEO, URUGUAY: 8:30 to
pm,

15.930 GVX LONDON, ENGLAND; North Amer-
fcan beam, 5 to 7 am: Far East
beem, 11 !)m to 4 am: Middie East
Leam, 12:15 to 2:30 pm.

11,950 mEXICo CiTY, MEXIED! heard cve-
nings.

11.960 HEKa B,ERNE. SWITZERLAND; 4:30 to
15 _pm.

11.970 F2) BRAZZAVILLE, FRENCH EQUA-
TORIAL AFRICA: 11 sm to 8:20
om.

14.995 CSX LISBON, PORTUGAL; 8 to 10 am,

12.000 CEI180 SANTIAGO, CHILE: late aftermooms,

12.070 CSW L

18S8GN, PORTUGAL: heard 1:30 to
8 pm.

(Continued on page 101)
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10 pm.

11.835 A%GIEHS: 12:30 to 3 am: noon to

pm. .

11.835 PRAGUE, CZECHOSLOVAKIA: 12:30
to 4:30 pm.

11.840 CwQ LONDON, ENGLAND. P

11.840 VLG4 MELBOURNE. AUSTRALIA: mid-
night 1o 12:43 am.

11.840 VLC? SHEPPARTON. AUSTRALIA; Tahiti
beam 1 to 1:40 am. E

11.845 PARIS, FRANCE: 3 to 9:45 pm; 10
to 10:45 pm; 11 to 11:45 pm; mid-
night to 3 am: noon to 5 pm;: 5:30
to 7:30 pm.

11.847 WGEA SCHENECTADY. NEW YORK: Fu-
roncan beam. 6 am to 3:45 pm;

Resco Sound

A completely .assem-
bled system, ready to
hook up end uu{l
practicat for use in
oftice, plant, out-
doors, ctc, Don't miss
this velue!

You Get:
@ High Fidelity 14-
Watt Amplifier
o 12/ PM Speaker
o Crystal
e Baie
affle
:2; Ft. Speoker Cable

and Connectors

Completely Assembled

MODEL PA-;'Z

omplete portabie
:A :em p\whi:h includes
fidelity \lt'wan
omplifier; two 12 _PM
speokers; crystal micro-.
phone; de luxe corrying
case; ft. of speaker
cobte ond connectors.

A4 Resco Yalue Seoot!
RCA OUTDOOR SPEAKER

Designed ond Engincered by RCA for
the U. S, Nevy for use on warships
Specifications: Magnet
Weight—7 Ibs. Rated
voltage—30 walts,
Yoice Coil—8 ohms im-
pedance, complete with
output transformer for
multiple use.

6 for $84 $"5 Each

Other Sound Sysfems Also Avail-
able . .. Write for. Full Details.

Oty
$

Complete

SERVICE CO. OF PENNA., INC.

7TH AND ARCH STREETS, PHILA. 6, PENNA.
Branches: 5133 Market St and 3145 M. 8road 8i. In Phite,
Atso in Wilmingtoo, Det., Easton, Pa., Allentown, Pa., Camdes, N.J,
JANUARY,
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-

w1



Same as illustrated except SPST. size
L 8xdx27,

o
% RE WOUND NC
DIVIDER RESISTER

10D wott topped ot 3,000, 10,500,
10,523; 10,546, 11,296 ohms, With
mounting clips,

Price, New ,...¢......c0, §5¢

‘Wire Wound Adjustable
DIVIDER RESISTER
100-Watt, 5,000 Ohms
New...... Ea. 85¢

‘ =
PE-103-A DYNAMOTOR UNIT ... BRAND NEW

Use to power your field or mobile tronsmitter. Input-6 V. DC.
21 Amps; 12 V. DC. 11 Amps, Output. V, DC. 160 MA,
Filtered output, Hi-Current reloy switches, and overioad pratect
switches selt contoined in unit. Shipped in original overseas
moisture-proof container, Wt. of unit 53 tbs,

Price, Brand New Ea. $13.95

.
BL SELENIUM

SPECIALS . . . ALL NEW MERGHANDISE

Lo-loss Ampheno! Tube Sockets. 4, 5, € ond 7 prong, 15¢ ea.;
Octol, 17Vae eo.; Acom, 35¢ ea.

RECTIFIER
TYPE 23154
Used for converting LJ0 V. AC to 110.
135 V. DC at.75 amp. Vollage out is con.
Uolled by comdenser across output. By

tonnecting these units ln/plrlllﬂ. any
current quiput desired may be obtalned.
Size IV 22%x134".

Price, New $1.23

FILTER BONbE!ISEHS—METAL CASED

MFD. w. V. MFGR. TYPE PRICE
1.000 15 V. C.D. wp 42¢ e¢a.
1,000 25 V, @ pi wP 44c e
2 600 V. Aerovox ol 75¢ ea.
4 1000 V. C.D. T-10040G $1.29 ea,
3 1.000 V. C.D. TJH-10080-5 $1.95 ea,
i0 1.000 V. Solar oil $4.75 ea.
2 2,500 V, W E. Ol $1.25 ea.
1 3.000 V. Industriat Oll $2.75 ea
1 4.000 V. C.D. TJH40010G $4.75 ea.
3 4.000 V. Sprague [o])] $5.75 en.
1 5,000 V. Aerovox ol $5.75 ea,
2 5,000 V, C.D. Qil 95¢ ea
2 6.000 V, C.D, ol $18.75 ea.
2 10.000 V. Acrovox QiL $21.50 ea,
CERAMIC COIL FORMS
DIAMETER LENGTH NO. GROOVES PRICE
- 5. 34 15¢
5 Jig™ 19 Ise
1y 3L 45 25¢

3" o 60 S0¢

ANTENNA SWITCHES

2__oublc pole double throw. Size 8"x4"'x

Price, New ,..... 81.95 ea.

Price, New ......81.00 eo,

£55¢

ADIO-CRAFT for JANUARY, 1947

AN-30-B ANTENNA

Used on_walkle-talkles and other portable radlo equipment, Brass zine
Plated, - Length 13% ™ collapsed, 105" extended, 9 sectlons. Screw base,

Ceramie insulated base for monnting AN- Price, New, §2.95 Ea.
29/B on vehicle or other object

Price, New.. . 50¢ Ea.

dio. collar.

Price, New. .ea., $1.50

Western Electric
OIL-FILLED
TRANSMITTING
CAPACITOR

2 mfd. 2 500 Volis,
Size 1 '2"'x1 11-16"

x434",
Price, New,

e, $1.25

WILLARD 2V. STORAGE CELL

Ideal for portable‘'radios and replage-
ment of dry ceu’ installations. Shipped
9

dry, BB-54-A
exact replacement
for G. E. portabies
slze 47x3"x5%"

Price, new, sa, 60

each.. ...

CELL
ILLUSTRATED
AT RIGHT
Site 245 x 214 x

63"

Price, new,
each.... .. $ ' 96

Radéo Company

130 W.New York St.- Indianap

olis 4, Ind.

TRANSHITTING FEED-THRY
INSULATOR

Heavy porcelain with metal collar
for tastering. Size 11" long, 3V4""

Len & soma

e o

95



Famous tank radio kit
now svailable in Great
Lakes Area.

f.o.b. Detroit $64
Mobile . ... Marine

TRANSMITTER - RECEIVER

for Amateurs ¢ Experimenters ¢ Radio Students e Schools

Three large packing cases full of equipment includes: Also included: Dual voltage, completely filtered 12 volt dyna;
Two complete transmitters and two complete receivers covering motor, antenna resonator, extra antennas, 15 spare tubes in addi-
the 2 to 8 megacycle and 235 megacycle bands. Also complete tion to those included with set, spare parts, mouriting brackets,
inter-com unit with three remote control stations, cable, connec- hardware, blueprints, instructions, etc, NET $44.75 F.O.B. Detroit,
tors, extra head sets and push-to-talk microphones, all equipped 25%, deposit on C.0.D. orders. {Orders from Michigan add 3%

with latest type dynamic units. o ¢ o @ o e SalesTax.) ¢« o o @ o o & o @ o o

HOOVER INDUSTRIES 9701 Bryden Avenue, Detroit 4, Mich.

REPLACING THE RECTIFIER
(Continued from page 64)

This resistor dissipates a little more Voltage for the pilot lamp may be a 117-volt” pilot may be connected di-
than 5 watts so should be rated at 10 obtained by any one of four methods. rectly across the a.c. line; b, a single
watts to allow a reasonable safety In Fig. 4 we have three alternate No. 47 bulb may be connected in series
factor and cool operation. methods of lighting the pilot lamp: a, with an 800-ohm 15-watt resistor

- e po across the line. If two lamps are used,
" they are connected in series with a 775-
ohm resistor across the line, c.

-

S-10w.
Fig. 4—How pilot-lamp voltage is obtained.

As an alternate, when the available
space does not permit mounting large
pilot lamp dropping resistors, the meth-
od shown in Fig. 5 may be used. Here,
the filament dropping resistor is re-
duced to 200 ohms and a 20-ohm 1l-watt
resistor connected in the plate side of
the a.c. line. A No. 47 lamp is connected
across the resistor.

Two of these rectifier stacks may be
connected intc a compact Voltage
doubler power supply to .provide bias
for high power amplifiers and trans-
mitters or B-plus voltages for a large
receiver or a small transmitter,

(Continued on page 98)

Photo B—Rectifier in place with one side of the protective cover mounted beside it.
9 RADIO-CRAFT for JANUARY, - 1947




[ ane “gana. o IYRCERE. Sih U e . e, s 3.

MICROWAVE PARTS
AND EQUIPMENT

MAGNETRONS ! ! " OIL FILLED CONDENSERS

TUBE SPECIAL

Tuhe TyD Approx. List Your Cost Westinghouse type 2J32 (JAN.) 500 mf 200 vdo ..$1.95 15 mf 300 vdc ....% 1.85
ggp1 o $15.00 $3.95 e Tha is the first large | 2000 mf 50 vdo [°2:00 “Imf 1000 vde ... ‘0
$FP7 27.00 8.35 Jot of MAGNETRONS to flow into 4000 mf 30 vdc .. 2.25 2 mf 1000 vdc .... .10
5BP1 20.00 4.95 9332 is 1 mf 300 vdc .. .25 1} mf 1500 vde ... 1.20
5BP4 27.00 5.95 the civilian market! The 2 mf 800 vde .. .30 4 mf 1500 vdc .. .30
6CPL 45.00 495 de.v..gned for 10 cm. operation. 4 mf 300 vdc .. .35 2 mf 00 ac/l000 .95
5CP7 48.00 6.00 Rated at 300 4 mf 400 vde .. .55 1mf 2 vde ...
BFP4 4.95 kw peak pulse 1 mf 600 vdo .. .35 2 mf 4000 vdc . .95
SFP7 32.00 4.05 power. Com - 2 mf 600 vdo 40 1-.1 mf 7000 vdc.. 4.85

] 48.00 13.60 e N o 3 mf 600 vdc pyr .65 .75 mf 20,000 vde 22.00
837 2.80 1.50 plete Intorm 4 mt 600 vde pyr .70 G.E. Pyranol .08
8724 7.50 3.60 tion supplied. 6 mf 600 vdc pyr .35 mf 16,000 vdo
705A 32.50 !“7].33 Brand new, 10 mr 000 vde pyr 1.49 (List $25.00) .., 6.85
2413-WH 5.00° . packed in in- G.E. Pyranol 23F49 1 mf- 5000v List 21
861 155.00 95.gg . dividual pro- C-D TC-50010 Iml 6000v sg ’ X
et ATes tective cartons. ll G-E. 14F181 .1 mf 10, Soor st sdny Lo
Sockots for 5CP1; 3BPLl. and similer types of The 2J32 is listed at $200. -
LUDED  secssannnessssansamescsesemssasanserses$ 89 :%UR PRICE do_;zsso Sangamo MICG Condensers

31's just receive ne c¢m magne- .
RELAYS ‘tron listed at $95.00. F3L 0008 mfd B00OV list .
QUR PRICE ........ .$20.00 $20.00° ......... .$3.75
DPDT 10a contacts, IISV/GO KLYSTRON oscillator  tubes 21(25/ F3L 0016 mifd 8000V “list
cps_coil. Allied ......5L59 123ab, designed for 3 ¢m. operation. $31.00] mapas gupeams s - an 4.00
SPST fFa. ac; L16v cont. New. Packed individually. Listed at Solar type SX 0015 mf 3000V list $9.95 .75
116v/60 cps ......., k25 $38.00, reduced 0 .. .eenieiaoiss $ 195 Sangamo G-4 .004 mf 20kv list $110.00 25.50 .
SPDT contacts; coil rated 115v/600 .... 139 30 me oscillator-amplifier with 2 6ACT's, Sangamo G-3 .006 mf 10kv list $87.50.. 19.50
DPDTEIIg/bOc cont. ratmg 5a @ 60v. - Uses 723 a/b. Wa(\:regulde input, xt.als i -
....................... 15 detector. With GA 7'8..............1

DPST Telephone type: 2p. 1 cl; 1 open} With 6ACT's and 723 a/b ..... ... 1650 @ . SELSYN MOTORS

cont. rating, .ba @ B0y, coil rating Thermistor Beads (D-170396), for use ideal for remote control, or for antenna

3.5 ma (@ 12K ohms) 1000 vac .... 1.05 with UHF and Micro-Wave Equip- rotation $7.75

DPDT Steatite Insulated Leach Relay ment (list @ $3.00).

10 smp. silvered contacts ..... weeon 195- In separate scaled containers ...... 95 p ‘}%‘A}%}é%‘n{ﬁ’mﬁ'liﬁ@
[ o
WESTON 3 CM WAVE GU'DE SECTIONS aou C{f:‘}l(!)o ';’;?'l“.?;onfnﬁo
MICROAMMETER s oy P SR Sae” e s
- icroa ter. 54 le 0.20 A. Straight wave guide section 6”7 @ 33.95 $7.95. Can_bo used with
§:§:€nﬂ(?12oB':;$\do el " Ecg:i 50 B. 15° bend in wave guide 15° . ® 5.90 Amoﬂmgﬁmnllﬂrme{&‘l
Il o T C. 30° bend in wave guide 107 long.. 475 Ao AN i e
e —— D. 90° bend in wave guide 15° long {ADE BY
also 80° bend in coupler 6.50 {(SlgN'Ynglg
New Are- 5 SUPe"hef Receivers E. Six-inch section silver plated wave
Tubes (included) 3— g guide with 90° twist . 2.95 § CHOKES
i Y F.'234 foot silverplated with 80° “12hy-12 hy @ 160 ma. 16 smp. rat-
128K7: 1—12 bend (2° radius) ............ 5.50 ing, each price ..... ceiee.. 54,25
128R7; 1 — 1246. G. 160° bend, with 9o° twist 814 15 Wy @ 165 ma 200 ohms DCR made
Ranpge: 190-660 Ke; radius  with pressnnzmg ripple by Jefferson. Price cc........
Power: 24-28 VDC. and coax coupler ................ 3.95 69 hy @ 100 ma 850 ohms DCR RaE
Reniote control unit H. Straight scction 2% ft. EOHS. with by Jefferson. Price .....oovueeeeinias
and Dynamotor choke coupling ..... Mo et 8 AN 4.90 2.6 hg @ 800 ma stud e terminals aw
and tubes . $32.50 r at bottom ......... ssabwr. . DY
$ RA-53-A Hi-Voltage Power Supply AUDIO TRANSFORMERS

Idcal for breskdown insulation tcsting. ot as a sourcs
of power, for a pulse transmitter. This unit eupplics
continuously vnrlablo vollages belwoen 500 and 12.000
volts DC at 835 ma, A vollage Doublcr circult using
two 7052 rectifiers and two 1 mi‘ condensers 1s om-
ployed. RMS _ripplo voitage at maximum PDower ia
[ THIS U\'lT GPERATES FROM 115 wv/60c

Modulation xfmr: typical for 211's
Cls ABOW tvvvevnnrnesoasssaarassa . $1.85
Modulation xfmr: 807 to pr. 807's ...... 1.35
Modulation xfmr: pr. 811's to 818 .... 5.00
Input xfmr: single button to grid. 20:1 1.00
Audio outpat transformer Split pri. 1500
OHMS cach side. Secondary imped-
ance 85 ohme center-tapped -6:1 ratio.
100 watts oUtPUt. ....eeieecenieo...$7.50
Line to Vo:ce coil transformer. Pri 600
ohms Sec 6 ohma. 1200 Test velt .... 1.76

ARC-5 Transmitters: 25 watts CW; 15 watts phono.
Tubes: 2-1625. 1-1629; 1-1626: 1 crm.al Rango
(Specify frequoncy desired): ,5-.8 8.3 Me;
1.3-2.1_ Me; 4:5.3 Me; 5.3-7 Me; 7 8 McsPower.

24.28 VDC. Remote conirol. mu:k and

plugs. Less dynamotor .....
Modulator unit; (\vllh tubes)- 1—1625,

VST I, e 0L 1200

'rmmmmcr-Dynamot.nr oxtra, new ...........SIB.QD

PULSE AMPLIFIER

Signal Corps type
BC403. Designed for
115 volts, AC 60
cycles. Component }
parts worth several §
times the price of
this unit. Slightly
used. Following are
a few of the items that make up the unit.
1—304TL, (Eimac)

Vorlable voltage is obtalned by means of a Varlae In
the primary circult of tho high voltarc transformer.
Blze 18 21x171%“x28” deop. Net welght $'I'|6
314 1bs. This unit sclls for ihe low vrice of

NEW POWER BUPPLY for
LM-18 frea, moter. Output: 280
v. at 20 mp: 13 v al 600 ma.
Input: 105-125v. at 60 cps; 200
ma; 27.6 W. typo 84 rectifier
tubo; shock mounted. Complete
with fnput and output cahles
tubo in-

cluded .....c-s J

NEW USN NAYY MODEL HAK-7$SH|P RECEIVER

Cardwell 8plit-Stator typo PK-200-
QD). 200-30 mmf per section. SDedll
Hi-Volt with .2% spacing...... $9.35

Johnson typo 500D35. 500-35 mmf.
.08” spactng. {Listed at 11.75) $4.75

SPECIAL ITEMS

52_ohm co-ax types, RG-8/U, RG-9/U,
RG-38/U (@ .05 per ft. minimum order $1.50
Tube shields for 2AP1 (and others of t.he

8—2 mfd. 4.000 W.E. GE Pyranol condensers. N ey et - ke T,%:;;';lt::;;’ edpiipe oy is s bERb e b L
1—3200 volt, 150 MA power transformer. il " : paes filter- Audlo filter — Hook-up wire, ?{'a ded, 100 ft.. . ...... .85
1—Variac b amps. General Radio type CU 200. ¢ = e g\mlsn llrlntLLer—Pvclnllm M;calex strips lznpx%nxu%n el A0
. 4 r N s iesess
o o fams ERIDIRE (o = AR " v‘Snl.,o' ropaitiod 12 for $1.00. Minimum order ... 60
& . L B vower supply. with threc and gencrator type -46B. Qutput:
1 izim mli%nlo Amp. fil. transformer 5000v ‘ %?&s. tgr t;oboc:wclg.a “lclrs; 6v-3a/600v-.14a, rated speed 60 cps... §.93
. 7 . an
18 500 volt, G Borancl. §59.50 ORI o W Antenpa londio ol Moy auty, with |
1—2 mfd. 1,000 volt, GE Pyranol. 3 QLtpateHparts welghing N =
L 73 1bs., spare tubes and 829 socket, ceramlc . ve. 95
Oh it w. w d Rh tnst. hook. Y » Visor for 5” 'scopes 76
mite Wire Woun eostats [ n-29 compuicr -Ampiiner. “containing  g.JanesnT W ‘Broadeast band push-button tuning units.
Model H 250 ohms 26 Watt .......... .98 completély wircd amblifier circult with many Inductive, capacitive types............ 2.98
Model 3{118205 ohms 26 Watt ..... coi.. .98 denta. This fine am "ggl;,,wn.;mgug-;cd“f;;r Matched pair precision resistors, 6.33
ade] N ohms B AL L iiwrara . B 1.25 1Or Aot 6T SAiseio ke ToTe o Freas fnesallins. d iuep il $14.75 Il  TNEEB. ... iieceieiaiaiianaee .
Model K 3000 ohms 100 Watt ........ 1.98 1505;5Vg','f‘g{°M';°“,°,{,oggy°,'gm;ggmlt§(&l’g chok‘;:‘m{ Swmmng Chokes: 2.5hy @ 876 ma:

Model L 100 ohms 1650 Watt ...
Model L 250 ohms 160 Wait
Model N 22 ohms 250- Watt ..
Model P 1200 ohms 225 Watt
Other ratings in stock in ohmite Clarostat
and Dejar. Inquire,

power transfopmer, and filter condensera. ... .$6.50 1I0hY @ TE MA «c.cocieenneccennarnas

SILVER BUTTON MICA CONDENSERS
Afl merchandise puaranteed. Mail orders promatly stud, mtg. (Erie/Centralab.) 175-180-

filled. Aff prices F.QO.B. New York City, Send Money -245-885-360-.
R e Shinplnu"I:harnes Lsh E?O.D. n 185-245-836-360-366 mmfd 400 vde,

COMMUNICATIONS
EQUIPMENT CO.

131-C LIBERTY ST.,

NEW YORK CITY 7, N. Y
WH 4-7658

each .«......
lots of 100..
lots of 1000
mmlmum order $1.00
HANDSETS—WHILE THEY LAST!—
Famous TS-18 Jpush-to-talk handset
with 60-ohm mike and 200.0chm phone.
-1 each PL-66 and PL-68. Selling brand

I.F Crystal filter for BC-312, BC-
342. Resonant at 470 ke. Crystal

§ncluded.
$6.95
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‘ ELECTRONIC EQUIPME

Concord has them! Radio & Electronic Parts, Supplie

— = : . hard-to-get items ,
IMMEDIATE
SHIPMENT

CHICAGO or A’

AR e T

ALNICO VS P. M,
SPEAKER
New Ainfco V magnet
provides maximum per~.
formance with minimum
weight. Normal wattage-
8, peak wattage 436,
V.C.im edance 3.2 ochms.

soroos - 91,98

ohm impedsance

WELLS-GARDNER BC-348-N Com. B5i7"P to litany

munications Receiver. s Bands—200-500 KC.
and 115 MC. to 18 MC. in § Bands. 2 steges RF., 3
stages IF., Beat Frequeney Oscillator, Crystal I F.
lter, Manusl or Automatic A.V.C. Complete with
tobes and 24 V.D.C.input dynamotor power sunply,
but supplied with complete Instructions and dia-
grams for convertdng to 110 V. A.C, 60 553 9
cycle operation. BC-348-N . o . 5

R T T T Y Y

plug. 8BT7080 ., .

e tae 2

] 5N, Supreme Mode! 5438
l . % d 1000 0.P.V.

F"A Sensitive Meter | p.c. mMiLL

N - 1AM.
3 M£d.4300 Volt i dHastgin }'aﬂ( terminals, and in- METERS

" s - cludes the following ranges:— 234’ flange mounting

¥ Hi-Voltage °"L.’§§.”2~f’° oll) 20% /hgéoA" °’,’,5/15°q/'?,0° 3000 V. A.C. | type Black dull fin-

3 and D.C., [t ,000 ohms. is meter is cons & CITLS gy et

h condenser venient to carry. Weighs 28 ozs, Uses full size 3° Mta. Hdwe. Included

LargeSmid., 4000w, | meter with nrugged, accurate I M, A, movement. | g e clear

Equipment of every kind, for every need ... long-awaited,
. new merchandise, just received...
Hundrcds of barfiaina.. . . 1o stock NOW for Immediate Shipment from
TLANTA. Listed below are just a few of Concord’s
Moocy - Making Valuca in Top - Quality, Standard- Make Parts and

Equipment. CHECK these offcrings now — or write us Your nceds.

CARBON THROAT
MICROPHONE
Will work into any 200

circuit, Has adjustable
Ideal for uvitra high fre-
quency moblle work for

hams. Supplied with
strap, 10° cord and 49/

ble dial calibrations.

s and |

input

neck.

ly legi-

v DC. condenser, her- All resistance ranges are operated by batteries
: e ] ¢ 1 Either SBA122—
S metically scaled in furnished with the unit. Bakelite case. Size: 0.2 5
h ansluminum can. t - 0 M.A.D.C, or
L Bize 4% x $11/16 x 57/8°x21/16"x21/8". Shpg.wt.21bs. s]s 57 584116—0-300
v 7" hig! .54 95 €2174s . . ., .., . ... . Mm.a.p.c. g
"? 5B31686 . Special . , 3.23
8 o
; SAVE ON VALUES LIKE THESE
¥ A POPULAR HAM TUBE :{EPTF#L’MG IT(t)Osl. I(ll'l’ WIRE STRIPPER

i {1 1F - 3 i i H

" AT A REAL LPW PRICE Coms;oscd;lglsl‘i;:&or:idzw:.er:m!‘l to bih':ﬁss:lgiﬂ::l::sy'r{n%?:

9003 VHF Midecet 5up or EEEININ Yy driver—metal nib, stripped tonny length, Strips wire
K Control RF 95,‘ 6/16" and % * nut wrench, X ° ins. up to 12MM diam, Each '3
¢ Pentode Tube u‘qdunre nuthwmnsh, ¥"hex metal €15268 , , . . . . . 98
: HEAVY DUTY LINE FILTER rnciol'nis ot hex slosied noniied  AERIAL WIRE
E & tSlola'l"'E‘ltlimd-0-St-t. Com-~ wrcnchhdziver.dﬁglﬁ_' hex ing, nut g 'Cuntnins l&!runds—-& copper—
etely shiclded. Type wrench, 6" and 6° ins, onel, foot coila.
1 ENIOG. £83218 Erch 51-79 driver, 886547 . , .52.4 5%5?33 5 m .0? E:csh 9’
¢
f c RESC ENT AUTOMATIC T:17-B 200 Ohm Carbon Mike. Lightweight,
E RECORD CHANGER wit:'wrchs.s to lnlkll;:l::tlun. B%ﬁt-m ﬁlteréo;uzpnrcsss
o €arbon hiss. &° rubber covered eable nn

» ] - PL-G3 8-ciccuit plug supplied. 587062 , .4
3 Fesunds rutSmateat: BORST Y S ATONCAE faiogot Votams Contrar = Meg. o staianrg
1 . 5 o
t

1 %4 Bushing, % dia, Shaft, 3 long withsplit
or permits optional playing of records manually. i sh- ]

Onry three moving parts whilo changing. Fast .. spline for push-on kneb. gﬂls‘l T Dy
changes records 1n § seconds. Has self-starting,
8 RPM, 110 volt 60 eycle AC, heavy duty motor. 4
ml:'i" tl%eglﬁrlcza”onlxlrsﬁnlﬂ.' ::ead room and fits any
cahinet wit ‘x changer area,

€27503. ‘SPEGAL .$19.95

TUNER UNIT TU-10.B. Continnons fro-
quency range from 10 MC. to 126 MC. VFO oscil-
lator tuning section, buffer, coupling, enpacitors
and choke, and buffer output matching tapped coil
and condenser. Size 16567 Ig. x T34*h, x s

634" deep, AS4132. SPECIAL ™, | . 2.95

mounting ¢cnters. 4 watts ot 85 mils. s‘l
€1675. SPECIAL .

for New Concord Bulletin of Radio Parta and
tronic Equipment. Sce 8 gi

Concord Radio Corporation
901 W. Jackson Boulevard, Dept. Q-7
Chicago 7, lllinois

WCERD
<. 85N _” A —
RADIO CORPORATION

¢
Bulletin of Radio Parts.

N

STANCOR Universal Output Transtormer Typo
A3856. Primary for all single or push-pull plates,
Finished In two-tene brown with attractive plastic Secondary adjustable from 1 to 80 ohms. Two-inch

Mail the Coupon Below Now!

giant-size pages packed
with Radio Necds — Condensers, Moters, Controls.
Transformers, Switches, Relays, Tools, Amplifiers,
Records, Players nnd Changers—rnew and scarce
items—scores of bargains. MAIL COUPON NOW|

35¢

32

Elce-

Plense rush my FREE COPY of the new Concord

LAFAYETTE RADIO CORPORATION

Address

CHICAGO 7 ATLANTA 3
901 W_ Jackson Blvd. 265 Peachtree Street

City. State

98

RADIO-CRAFT

REPLACING THE RECTIFIER
(Continued from page 96)

Using the circuit shown in Fig. 6, the
voltage doubler will supply 285 volts
at 20 ma and the voltage drops off to
255 volts when the load current reaches
the maximum d.c. cutput of 100 ma.

tear 008 ()

AAA o &
" 'y =
LINE l 100MA SELENIUM I' B
RECT.
3 s
2 | 200 FILAMENTS
"'A “' b
B~ W S<iow o~

Fig. 5—Another pilot lamp connection method.

Three operational improvements
have been achieved with the installation
of this rectifier. In the first place’since
rectification is now immediate the set
‘operates as soon as it is turned on in
contrast to the filament warm-up period

—M—

- >
SELENIUM RECT, 40> T + LOADS
sw.| 3L ATE{SHCKS 450V, T% = 4

—®—j)

IMLAC 01

Fig. &—The rectifier as a voltage doubler.

wait previously required. Secondly in
view of the low internal impedance and
high efficiency of the stack, the ambient
temperature of the set is reduced by
36° F meaning increased battery life.
Finally the long life of the selenium
rectifier means that rectifier troubles
have been reduced to a minimum,

RADAR BEATS WEATHER

Ground-controlled approach, a radar
system of landing planes, is credited by
the Navy with making possible a trans-
continental all.weather airway,

The Naval Air Transport Service has
been flying a daily schedule between
Patuxent, Md., and San Francisco for
five months, with no flight cancelled be-
cause of unfavorable weather.

It is the further claim of the N. A.
T. S. that no flight into Patuxent from
anywhere has been canceled because of
weather conditions there and that its
flights to that base are dispatched “re-
gardless of weather.” This record is
attributed to no superior flying skill on
the part of Navy pilots, but to the fact
that the N. A. T. S. is an all-out believer

|in and user of the radar “ground-con-

trolled approach” (GCA) system of
guiding aircraft down out of the skies
to weather-obscured runways.

The C.A.A., according to the re-
port, has already commenced instal-
lation of “experimental” GCA in-
stallations to supplement and serve ag
a check on their Instrument Landing
System, equipment in which the C.A.A.
had a long-standing and heavy invest-
ment—and to which many C.A.A. offi-
cials consequently feel they are com-
mitted. Work already is under way on

tem at La Guardia Field in New York.

for JANUARY, 1947

the installation of a complete GCA sys- ~
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--------------- CUT OUT COUPON AND MAIL D I DD D B B B OW BB O 0% 0N 6

RADIO-CRAFT LIBRARY SERIES |

5 New Books Just Out!

Each of the books in this new series is crammed full. of meaty modern
material for immediate, practical application. The books are all set
in modern easy-to-read type, carefully printed and well illustrated.
64 pages, durable, flexible cover in colorful modern design. Price 50¢
each post paid.

"50¢

EACH

POSTPAID

¢
I £
:;f

No. 29

HANDY KINKS AND SHORT CUTS. A compilation of practical expedients °
and methods of overcoming difficulties encountered by every radio man, sug-
gested by readers of RADIO-CRAFT. Here are kinks on antennas, kinks on
servicing, kinks for the shop, kinks on power- supplies, etc—arranged by sec-
tions for easy reference, and illustrated.

No. 30

UNUSUAL PATENTED CIRCUITS 1944-1946. A digest of electronic patents,
many the result of wartime research, valuable both to the experimenter and
to anyone in the electronic field. Divided into five sections: Control Circuits;
Power Supplies; Detectors and Amplifiers; Miscellaneous and Foreign Patents.
Simplified circuit diagrams illustrate the text.

N.o. 32

ADVANCED SERVICE TECHNIQUE. An up-to-dafe collection of information
on specialized phases of servicing, appealing definitely to the advanced service-
man rather than the beginner. This book is not intended as a course in advanced
gervicing, but strictly a diversified library of ideas, methods, and procedures not .
likely to be found in other textbooks designed for the professional serviceman.

No. 36

RADIO TEST INSTRUMENTS. Every radio man can use this latest book on
building test equipment. The book places more emphasis on the practical side
of constructing testers than on classroom theories. Among the instruments
described are signal tracers, capacity meters, portable and bench multicheckers,
signal generators, tube checkers and electronic’ voltmeters.

No. 38

HOW TO BUILD RADIO RECEIVERS. Here is a book for the set builder. 18
modern receivers are described—a sufficient variety to appeal to practically
every radio fan. The selection includes the following types: Short-wave, broad-
cast, v. h. f., portable, a.c.-operated, a.c.-d.c. and miniature.” Complete coil winding
information is given where necessary.

RADCRAFT PUBLICATIONS [J ALL 6 BOOKS

25 West Broadway

New York 7, N. Y. 00 No. 29

Gentlemen; Kindly send me the volumes of O No. 30

your RADIO-CRAFT LIBRARY (50c each, O No. 32

postpaid) which I have checked by number .

to the right. I enclose my remittance totaling O No. 36

N A oD o e o (Mo T 1 No. 38

N ATTC . v o ors omorens e e none BB i oo 1 o S giarononors ool aliabS] okt oFeale e oo Nt o

e Lo =YY 5 additional titles ready early
In 1947. Watch for announce-

- : ments in RADIO-CRAFT.

for JANUARY, 1947
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% The E.M.C.
Volometer

(trade name)

5 DC and 4 AC voltage ranges from 0 o 3000 V.

Three current ranges. Four resistance ranges.
Al

Resistances 1/20 ohm to 20 megohms, Low chm
scale is low drain back-up type. First ten divi-
sions 1/20 ohm sach.

AC volts 25 cycles to | megacycle. No exter-
nal source of power required. Battery and rec-
tifier replaceable without soldering iron.
Matched-peir multiplier resistors accurate to 1%,
-414” meter.

MODEL 101 B (above)

®
$20.95
For further information about this and other Portable ..... .. ...  $24.95
models, write us direct. For a conclusive demon- Model 101 A ... .. .. $17.50
Same as above with 3" meters.
stration, see your regular jobber. Portable ....... ... . $21.50

ELECTRONIC MEASUREMENTS CORP.
114 Liberty St. e  New York 6, N. Y.

Pl U A T T L e T T G T T )

y 1907-1947

»
‘We honor you, Dr. Lee de Forest on the)
occaslon of the 40th Anniversary ‘of your
vacuum tube, the historic audion.

- SERVICE - Ou: quiding 'po/icy

® For nearly 20 years, Radio Parts Company has used as
a watchword—SERVICE. We have felt and still feel that
a company will grow and prosper according to the measure
of service it provides for its customers.

-
H
=

® During the past war years, we did our level best to serve
all equally in furnishing hard-to-get radio parts. We are
proud of our record of seeing that radio service men, ama-
teurs and others received the parts essential to their work.

® In the coming years, we pledge ourselves to continue
serving the radio industry to the best of our ability. You
can count on Radio Parts Company in the Future, as in the
past, for dependable parts at all times.

WRITE TODAY FOR OUR LATEST POST WAR CATALOG. L

RADIO PARTS COMPANY

612 W. Randolph St., Dept. C, Chicago, |llinois

CABINET REFINISHING
(Continued from page 87)

in a dust-free atmosphere, or at least
in a place where there is no movement
to stir up dust.

Since the average radio man can
usually employ himself more profitably
at radio repair than as a woodworker,
he may find it advisable to make an
arrangement with a local furniture
man or cabinet maker to handle any ~
extensive cabinet refinishing job. One
radioman submits an estimate for a
complete cabinet refinishing job as part
of the repair work in all cases where
the cabinet is worn or shabby. He makes
a slight profit on each job, which is done
by a local cabinet maker, and benefits
greatly by the enhanced reputation
which his “looks-like-new” cabinets give
him, '
METAL OR PLASTIC CABINETS.

The methods showm above are for
wood cabinets, but may be used for
metal and plastie-type cabinets. If
crack filler does not “stick” when ap-
plied, it may be fitted into the crack
or opening and allowed to dry, then re-
moved and cemented back in again, us-
ing a cement for glass or bakelite,
rather than ordinary cement. Ordinary
putty will often prove excellent in re-
pairing cracks in bakelite cabinets, but
the joint will show more or Jess and it.is
difficult to paint over the joint without
leaving the paint raised above the sur-
rounding bakelite surface.

For repairing broken cabinets, an ex-
cellent waterproof glue, made by mixing
powder with cold water, is available un-
der the name Weldwood. For plastic
cabinets, special cements designed for
the particular material must often be
used, Many of these dry very quickly,
s0 it i3 advisable that one person apply
the cement while another has the clamps
ready for quick use. These clamps are
a necessity, as it is important that the
surfaces be pressed firmly together to
bond properly. A visit to any second-
hand store that sells carpenters’ tools
should produce an old style wood clamp
large enough for most cabinets.

Complete kits, containing shellac
sticks, light and dark oil stain, metal
shading lacquer, furniture polish and
scratch remover, are available from
large radio supply houses. For small
jobs, the radioman will find one of these
a great help to touch 'em up and tdke
’em out! F

HI-VOLTAGE FROM SPACE

Sun-spot activity which last spring
played havoc with radic communication
circuits throughout the world, produced
some queer effects on wired circuits as
well. Line communication systems were
disturbed by the severe magnetic fields
which induced unwanted currents in the
lines. Eight hundred volts were induced
on one telegraph line which normally
carries 160 volts. The results: garbled
messages or complete stoppage of the
service.
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'WORLD-WIDE STATION LIST.
(Continued from. page 94)

=

Frea. . Statlon

Location and Schedute

. 12.080 PST

12.080
12.095:.GRF

12010 HISX

12,175

121907 LNG
12.210°

12.250. WXFD
12.255 KUSQ-

12.265 . TFJ

12,445 HCIV

12.000 HDD
13.050 WNRI

RIO DE JANEIRO, BRAZIL; 6 1o 7

nm,

MOSCow, U.SSR.;: 8 to 11 am.

« LONDON. ENGLAND; Necor East
beam, "1 fo-2:15 nm noon to “2:30,
iam Ttaltan beam, 1, {0 5 nm.“ 6 to

am; 10:30" am to 4:15
CIUDAD “TRUNILLO. DOMINICAN
EPUB L C: noon to 2:30 pm, ¢ 10

1030
MOSCOW USSR.G45 to 7:45 am;
830 Lo 10 ;30 am; noon to 1 nm,‘f

BUENOS AIHEB ARGENTINA; 6:15
VIENONA AUSTRIA: afternoons “at

AL%SKA 8 pm .to midnight.
am; 7 pm to. midnlght.
MOSCOW, U.S.S.R.: 4 to 5:30 pm:
8 10,0.30 "pm; 10’ pm to 6 am; T

3! 6:3

VANA, CUBA; evenings. .

QUITO ECUADOH’ afternoons  and
evening

QuITO ECUADOH 2:45 to 3:30 am.
NEW Stonx CITY JEuropean beam,

13:050 KCBR - SAN FRANCISCO CALIF Orlental

14.560 WNRX
15000 -WWV

5 ]
¢ GwWG

“5.0t0° Hesp'
15,420

HY)
X 45430 KGE!
15130 WLWS}

beam. "10:15 nm. lo

NEW YORK CITY; Eurtmean beam,
8 am to 3:45 pm,

"WASHINGTON, DC - U. 8. Bureau

- of Standords:. frequency, titme and
musical pitch: broadeasts continu-
ougly: day. and night.

TOKYO, JAPAN; heard at 7:80 pm.

LONDON, ENGLAND: West Afriean
- bean, 1104 pm: Far Fast heam,
"1 to 8:30 am! Southwestern Pucific
cam, 1 10" 5. am; Northwestern
aeific-beam. 1 to 10:15 am.

QUITO EGUADOR» mornings ‘and aft-

noots

VATICAN CITY: 8:30 to 9:30 am.

SAN FRANC‘SCO CALIF.. 5 to T:45
8 pm to midnigh

CINCINNATI ‘OHI0;" 0 45 am to 4:30

$5.130 WRUW - aosron MAss ‘European beam, 6

15.140 GSF

15.150 WRCA

15150 KCBA
15150 KNBX

15.155 SBT

15.160 JZK

15.170 TGWA

15.180, GSO
P

15.100 CRCX
*i5.195
15.20
*15.200 VLAG

15.200 WO0OC
15:210 KGEX
15.210 WB0S
15220 CHTA

15.225
15.230 vu:s

..

TAQ
0. WLWSI

o 8:45
LONDON ENGLAND West African
beam, 2:30. to 4:1 pm Indlan

olp
REYK)AV‘;K "ICELAND; 8 t0 8 am;

hcnm 12; 30 to 4 nm. - to 10:15

NEw YORK CITY; 9 om to 430 pm;
-to 6:45 pm,
DELANO. CA LIFORNIA: 4 to 11 a
SAN FR, ANCISCI) CA IF.. Orienml
beam. 9 to

STIOCKHOLM SWESEN [} lo 7 am;™

0-am to 1; 1:- pm; Sundnyl, 2:45
amoto 1:15
TOKYO. JAPAN heard at 730 pm.
GUATEMALA CITY, GUATEMALA;
davtime transmissions.
LONGON, ENGLANG; Italtan’ beam,
6 to 10 'am: Central Amerlcan beam,
4 5145 pm; \enr East beam,
12 30 to 5 nm to 10 am; 10:30
- em to 2:30 p
MONTREAL, cANADA‘ European
enm: T am to 3 pm.
NKARA, TURKEY. 4:15 to 8 am.
§|NC!NNA1’1 0N|0 South American

bea :15
MELBOUHNE AUSTRALIA 3:30 to
Snm 830 to 930 am; 4:15 to

‘9 to 11 pi
NEW ORK CITY; Lurnnenn beam,

SAN FRANCIS(FO CALIF.; thp-
plne beam. ‘5 »m_lo 1:45

BOSTON, MASS ]Europcan bcam 11
am to 12:45. p. A lo 5:15 pi

TOKYO JA'PAN- 5: h :15
M:Lso\lnuz AUSTHALIA 9 %o 11

15230 wWLWL2 cmcmm\rr OMI0; North Afriean

15230

15,240 KNBX

15250 WLWK
15.250. WLWRI

15.260 “GSI'

15.270 wcCBX

15,270 KCBR:

beam, 6 1o 7745 am; 8 am to 1245

R :45° pm,
mosCowW, U.SS.R;: 5:30 to 8:30
nm 9: 15 1o 9 80 am? 11 am-

1:30 p
SAN FRANGISCO CALIF.; brlenlﬂl

A’ 8:45 pm.
C!NGINN T1,. OHIO Soulh Aper-
fean ‘heam, o 7:i5
CINCINNATI. oﬂlo. ;\orth African
bea! 7:30 am to- 3 p
ONOON ENGLAND Sm.nh Afrlean
beam. 10: 30 am 2 2
NEW. YORK GITY Euroncun beam,
G am (o 3:45 pm.
Los ANGELES CALIF.; Orienta]
boam, 4 to 10 pm; 10:15 pm te

e

. 1. am. .
15280 WNRE . NEW YORK CITY; European beam;
p ® 7:30 am to 4:15 pm,
15,200 WARUL BOSTON:. MASS.(- 5 to 10:30 am.
‘15.2900 KWIX SAgleFRANCISGO. 'CALIF.; 5:30 to
7 pem.
15.290 YUD3 DELHI; INDIA: 7 .t0 8 am. ]
15.300 GWR LONDON, ENGLAND; Necor East
beam, 5 10 6 am; Bouth American
beam, 3 to 5:45 pm; Middlo East
i beam, 12:30, o 1:45 om.
15,310 GSP LONOON, ENGLAND; North Amer-
dcan bearm, 4:15 pm to 745 pm; 4
to 8:15 am: Australian beam, 1 to
" 5 nm. Now Zenland beam, 1 to 5
15.315 HERG B%RNES gwnzsnunn Mondays,
- t
! 15.320 MOSCOW; U.S.SR.; 5 to 11:30 am.
< (Continued on page. 102) -
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Onan‘ Electric Plants ate completely
self-contained, dependablé power units
built.in a wide range of sizes and stand:
ard voltages,
} Lightweight, one or two-cylinder, air-
cooled models offer the maximum in
‘portability for many'applications. Port-
able A.C. models—350 to *3,000 watts;
portableD C. models—600 to 5,000 watts.
Although widely used for intermit-~
tent service as standby units; Onan two,

‘four, and six-cylinder water-cooled

‘plants are built for continuous heavy-
duty operation . . . stationary or moblle;
A.C. models—3 KW to 35 KW; D. C,
models—3.5 KW to 10-KW,

WRITE FOR FOLDER

QONAN Eledrlé Plants are avoilable in many slzes and.

models, ALTERNATING CURRENT;*350 ‘to 35,000 watts In
all standard voltages and frequencies, DIRECT . CURRENT,
600 .10 10,000 watts, 115 and 230 volts. BATTERY
CHARGERS: 500 10 3.500 wotts; 6, 12, 34 ond 32 volts,

D. W. ONAN & SONS INC.
2179 Royalsten Ave, Minneapolis 5, Minn;

sOwmin B Bawy
+av evise WALL
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AKES 90 OUT OF 100 RADIO
ROUBLES Easy to Repair!

Complete, Easy Instructions for Repairing
Common Troubles in Practically Every
Model and Make of Radio in Use Today

Eliminates Needless Testing — Enables
You to Repair Two Radios in the Time
Ordinarily Required for One

PAYS FOR ITSELF ON THE FIRST J0B [

What's wrong with the radio You want to repair? A defec-
tive transformer? Wiring insulation trouble? A _faulty
capacitor or resistor? Don't guess! Don't waste time in
needless, tedious testingl Just look up that particular mske
and model in Ghirardi's famous RADIO TROUBLESHOOQT-
ER'S HANDBOOK. Nine times out of ten, this big book
will tell you exactly what is wrong—and exactly how to
repair it. You don't have to be an expert to use the
HANDBOOK— and there’s no better way of getting in-
valunble, practical service training. Over 400 pages are
chock-full of this factual Case History repair data on over
4,800 receivers, auto radios &nd record chang8ers of 202
different manufacturers—practically every radio get in use
today!l Over 800 additional pages contain hundreds of re-
pair charts, tube charts, data on tuning al_lgnment, trans-
former troubles, tube and parts substitution data, color
codes—all designed to help you repair any radio ever made
EASIER, BETTER &nd FASTER. Ideal for either busy
service shops or for beginners.
Only $6 complete — on our 5-Day
Money-back Guarantee basis.

Ghirardi’s RADIO TROUBLESHOOTER'S HAND-
BOOK (oabove) i8 the ideal book to have on hand
Jor training new helpers, repairing either cheap or
expensive gels quickly and profitably, eliminating
needless test time and equipment—and MAKING
MORE MONEY.

ALL THE SCIENCE OF RADIO-
ELECTRONIC SERVICING cuxxr 5o

LEARN ATHOME ...without an Instructor

Alfred A. Ghirardi'a MODERN RADIO SERVICING
gives you a COMPLETE, MODERN EDUCATION in truly
professionel radio-electronic service methods of the kind
that will be your "Open, sesame!” to the big-money op-
portunities that only well-trained servicemen are in a posi-
tion to grasp. It is a complete, acientific servicing course
from A to Z. You'll be surprised how easily understandable
it makes every phase of the work even if you have had no
Drevious service training. And, if you are already in the
busincss, you'll be plensed to learn how this big 1300-page
book will serve as a “refresher” course. Not only will it
help you handle repair jobs quicker, better and more
profitably, but it also will give you the necessary basic
training to equip you for profitable industrial clectronic
work. Specifically written and Hesigned for home study.
1800 pages; 706 eclear illustrations, 720 Self-Test Review
Questions make it easy for you to check your progress
every atep of the wgy. Fully indexed. Only $5 on our
famous 5-Day Money-back Guarantee. ’

MONEY-BACK GUARANTEE

MURRAY EILL BOOHKS, INC. Dept. RC-17,
232 Madison Ave., New York 16. N. Y.
ol»}ncldscd find $........ for books chocked: or send
.D

. (U.8.A. only) for this amount plus postage. 1 may
books for refund within 5 days 1f not fully

Tters WHAT

TODOeEXACTLY

HOW 1o po T

As valuable to a radio
repair man as a recipe
book is to a
cook!

ENDORSED BY EXPERTS
EVERYWHERE

From beginning to end. MODERN
RADIO SERVICING brings you the
kind of modern professional “Know
How" that will pay big dividends for

test instruments and their use, pre-
liminary trouble checks. acientific cir-
cuit analysis and trouble-shooting,
parts repair and substitution, how to
start and operate a guccessfnl service
business and hundreds of other sub-

SPECIAL J
~

OFFER

Let RADIO TROUBLE-
SHOOTER'S HANDBOOK
save you time on common
radio  service .jobs! Let
MODERN RADIO SERVIC-
ING train you for complete
professional, electronic work.
Get BOTH BIG BOOKS at
the' special price of only

return tho
satisfied.

[0 RADIO TROUBLESHOOTER'S HANDBOOE $5
($5.50 forefgn)

(O MODERN RADIO SERVICING $5 ($5.50 forelzn)

(O MONEY-SAVING COMBINATION OFFER: Both of the
above big books, only $9.50 ($10.50 lo;ollnl

L L P L L T T T L T

years to come. Gives complete data on

WORLD-WIDE STATION LIST
(Continued from page 101)

Freq, Station Location and Schedule

15.325 JLP2 TOKYO, JAPAN; 11:45 pm to 4 am,

15.330 WGEO SCHENECTADY,” NEW YORK: Eu-
ropean beam. 8 to 4:30 pm.

15.340 KNBS S8AN FRANGISCO, CALIF.: Bouth
American beam, 5 to 11:45 pm:
Oriental beam. 2 to 4:45 pm.

15.340 MOSCOW, U.S.8.R.; 5:30 to 9:30 am.

15.350 WRUA BOSTON, MASS.: European beam. 6
am to 4:15 pm.

15.350 PARIS, FRANGE: 6 to 8 am.

15.375 GRE LONDON. ENGLAND.

£5.405 PZX5 PQRAMARIBO. SURINAM; 12:30 to

pm,

15.450 GRD LONDON, ENGLAND; Africsn bosm,
10:30 am to 2:30 pm,

15.505 CMAS5 HAVANA, GUBA: §:45 to 7:30 pom.

15.875 HEO4 B%RﬁgE. SWITZERLAND: 2:15 to

= : pm,

15595 F2I BRAZZAVILLE, FRENCH EQUA.
TORIAL AFRICA: 4:45 to 8 am.

15.620 YRRO JAMAICA, BRITISH WEST INDIES.

15.810 LSL3 BUENOS AIRES, ARGENTINA:
heard mornings,

15.920 KUsQ GUAM: 7 pm to midnight,

17.445 Vi VATICAN CITY: Wednosdays and

. Saturdays. B:45 to 9:15 am.

17,527 F21 BRAZZAVILLE, FRENCH EQUA-
TORIAL AFRICA; midnight to 2:30
m,; 4:45 to 7:45 am: 11 to 5 pm,

17.700 GVP LONDON. ENGLAND: Middle .East
beam, 1 to 6 am: 6 to 10 am; 10:30
sm to 12:15 pm.

17715 GRA LONDON, ENGLAND: Now Zealand
and Australian beam, 2:30 to b am.

12.230 GvQ LONDON, ENGLAND; Near East
beam. 8 am 10 noon: Central Amer-
1can boam, noon to 4 pm: 6 to 8:30
am; Fir East beam, 2 to 6 am; In-
%iur;ﬂba:m. 22ao 55 am; Southwest

acllic boam. to am,

12.750 WRUW BOSTON, MASS.:; Central American
beam, 6:30 to 8:15 pm; Europoun
beam, B am to 12:45 pm,

17.760 KwID 8AN FRANCISCO, CALIF.: South
Amerlcan beam. § to 7:30 pm.

17.765 PARIS, FRANCE: 6 to 8 am.

12.770 OTC LECPOLDVILLE, BELGIAN CONGO;
8 to 9:30 am; 11:30 sm to 12:15
pm.

17.780 WHNBI NEW YORK CITY: South Amerlcan
beam, to 6: pm; Europoan
boam, 7:80 am to 1 pm. '

12.780 KNBA SAN FRANCISCO. CALIF.; South
Paclfio beam, 2 to 4:45 pm.

17.790 Gs@ LONDON. ENGLAND; New Zosland
beam, 2:30 to § am,

17.800 WLWO CINCINNATI, QHIO: South Amer-
fcan be':m. 7;3 65:45 pm: Eu-
ropoan beam, 7:30 am to 2:30 pm,

17.800 KRHO HONOLULU, HAWAII: PMUD&M
beam, 4 to 11:30 am.

17.800 OIXS LAHTL, FINLAND: 8 am to 12:30
m.

17.810 GBSV LONDON, ENGLAND; South Afetesn
beam. 1 t0 4 am; f(ndlan boam, §
téo‘;oqzls pm; West African beam,

am.

17.820 CKNOC MONTREAL, CANADA: European
beam, 7 am to 2 pm.

17.830 WCBN NEW hzgngg CITY: "European bora.

am 140 m.,

17.830 VUDI0 DELHI, INDIA; 5 t0 7 am.

17.845 BRUSSELS, BELGIUM: 6 to 7 am;

am Noon.

17.850 KCBF LOS AMGELES, CALIF.: South
Amerlcan boam. G to 10:45 pm,

17.820 GPP LONDON, ENGLAND: Northwest
Paclfic beam, 1 to 8 am; 6 to 8:15
am; South African beam, 10:30 am
to 12:45 gm.

17.955 wLWL{L CINCINNATI, OHIO; Europesn boam,
8 am to 12:45 pm,

18.025 GRQ LONDON, ENGLAND: South Afrl-
cap boam, 5 to 9 sm; 10 am to
12:15 pm: West African beam, § to
9 am: 10 am to 2:30 pm.

18.080 GVO LONDON, ENGLAND: North Amer-
ican beam. B am to 6:45 pm; South
Amorican beam. naon to 4:15 pm,

18.135 PmMC BATAVIA, NETHERLANDS IN-
DIES: 11:80 pm to §:30 am.

18.160 WNRA H%w V?R{(mi):: TY: Europeso beam,

am to 1:30 pm.

21.470 GSH I.(DMDCINEi ENGLAND: South African

cam, to 10:15 am; Near East
beam, 5 to 10:15 am; Wost Afri-
can boam. 6 to 10:15 am. 5

21,530 GSJ LONDON.. ENGLAND: Ipdian beam,
G to 8:15 am.

21.550 GST LONDON, ENGLAND,

21.640 GRZ LONDON.-ENGLAND: Contral Amer-
fean beam. 8:30 to 10:15 am.

2{.710 GVS LONDON, ENGLAND;: Houth Amor-
Ican beam. 6§ to 10:15 am.

21.7250 GVT LONDON, ENGLAND.

25.750 GsQ LONDON, ENGLAND,

6.100 GSK LONDON, ENGLAND: South Afd-
can besm. 615 to lé:lfiollng: West

can beam. 2 o H am.

5.400 GSR LONDON, ENGLAND.

26.550 GSS LONDON. ENGLAND.

HAMS WORK AT RADIO

Amateur radio operators employed at
the Kearny (N. J.) Works of the West-
ern Electric Co. have recently conducted
an informal census. The Kearnygram,
published by W.E.,, lists 143 hams and
their. calls. They would like to know
"how this compares with the number of
amateurs in other communications and

electronics companies.

Name ....... b d houadosonn s pmds o d b gpaad ot g b4 dommaie 49.50 fo;— the oo Serd i
Address . .... R e e 1 T Y erestien 9 S B4 $ 8 orlal Ty [] pon loday!
Cit?y & Dist. No. +iovuiiiiimuinnen smp BLARG mawddicd =
.-------------------------------
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CLIP-ON RADIO TESTER

By HOMER L. DAVIDSON

HE little clip-on tester described here

is ideal for the radio beginner or serv-
jcemen. This small unit was built around
.a. low-priced war surplus meter now
found on the market. It is a Weston unit
meter with a basic 0-1 ma meter move-
.ment.

Original feature of the tester is the
¢clip, which is of the kind used to keep
papers together. A heavy battery or
photograph film clip would work as well
or better. The clip is bolted to the bottom
of the aluminum chassis of the tester
and can be attached to the chassis of a
set  being checked, so the meter faces
up toward the serviceman. Then he
goes ahead with one probe to check the
receiver.

It is best to use wirewound precision
multiplier resistors for greater ac-
curacy, although carbon resistors can
be used. This meter has only two ranges,
0 to 100 and 0 to 500 volts d.c.

A s.p.s.t. toggle switch is used to
switch one side of the voltmeter to
ground or chassis as shown in Fig. 1.

“CHASSIS -

@) ———— PHONE JACKS LINSULATEDT ———
- gom——— DC VOLTAGE ———>

Fig. 1—Tester is a one- or two-lead device.

This switching method allows voltages
to be nieasured from chassis to various

positive voltage positions by flipping a .

switch. If the chassis is not the common
negative connection the switch is thrown
to the “off” position. Then two test leads
are plugeed into the common and other
voltage phone plug, throwing switch 2 in
the desired voltage range.

=5
-

|
i

T~ I

|
|

Main feature of the instrument is smallness.

The small chassis measures 3 by b
inches and is cut from a thin sheet of
aluminum. To fasten the clip-on tester
to the chassis a large battery clip was
secured and bolted onto the chassis with
two 6-24 bolts. Later the clip shown in
the photo was adopted as an improve-
ment.

To operate the tester simply clip it

{Continued on following page)
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’'LL TRAIN YOU FOR

RADIQ-ELEGTRONIG

in a few short weeks

ALFRED A. GHIRARDI
the man who has started
thousands on _ successful
carcers by making Radio-
Electronics easy to learn.

FOR ONLY $5 COMPLETE

NO PREVIOUS TRAINING NEEDED...

LEARN AS FAST AS YOU CAN READ

This single, fully-illistrated, 972-page RADIO PHYS- e
ICS COURSE bogk is a miracle of modern Radio-Elec-
tronic training—by an’ author who is famous through-
out the world for making basic Radio-Electronics easy to
learn. Actually, it is the equivalent of 36 complete
courses in one. If broken into “course’” form and sent
in lesson style, you'd regard it as a bargain at $50 or
more. Instead, you buy it complete in book form for
only $5—and you progress as fast as you can read.
Many students have completed it within'a few weeks.

COMPLETE—PRACTICAL—EASY TO LEARN

RADIO PHYSICS COURSE starts at the very begin-
' ning—with Basic Electricity. Then it
step through the entire field of RADIO-ELECTRONICS-
TELEVISION to the latest, most modern developments.
Nothing is omitted. Nothing is condensed. Everything is
clearly and thoroughly explained. “I have read quite a
few texts on Radio-Electronics,” writes C. W. Redish of
Astoria, Oregon. “Now, after reading RADIO PHYSICS
COURSE, I can see that ] wasted my time on the other
ones!” Gerard Champagne of Montreal says that
Ghirardi’s RADIO PHYSICS COURSE at only $6
explained things to him far better than-a course for

which he paid $150!
Ask /
RADIO

THIS ONE BIG 3’2 LB.

uides you step by

any successful Radio-Electronic man about
PHYSICS COURSE. He'll know the book—
because he probably got his start from it himself!

BOOK DOES THE TRICK

. . the same book that is more widely used for home study, by more Signal Corps,

Navy, and civilien schools than any other book or course of its

No matter what phase of ELECTRONICS-
RADIO-TELEVISION work you plan to enter,
a knowledge of basic fundamentals is absolutely
essential, Ghirardi's world-famous RADIO
PHYSICS COURSE gives exactly what you need
—at a price you can afford to pay! Sound, Speech,
Music, Electron Theory, Current,
Circuits, Resistance, Measuring
Instruments, Vacuum Tubes, De-
tector & Amplifier Tube Action;

kind!

Superhets ; Amplifiers, Auto and Aircraft Radio;
P.A, Systems; Sound Pictures and Television are
but a few of the subjects covered. No previous
electronic training is necessary to enable you to
understand_every word.
WE GUARANTEE YOU’'LL L1EE IT!

Rememberl RADIO PHYSICS COURSE has
given more beginners their start in this fascinat-
ing fleld than any other book or course ever
published. Send coupon today! Read the book for
5 full days. Then, if not more than satisfied,

ELECTROLYTIC
CAPACITORS'

Want to know how
to pick the right
capacitor for a job? The

advantages and applications
of the different types at both high'and
Jow frequencies and voltages? How
they are made? Their use on a-c or
pulsating d-c? Ambient conditions,
etc.? How to make measurements,
tests, emergency repairs? Then send
for Alexander M. Georgiev's *“THE

ELECTROLYTIC CAPACITOR" — Name
the first book of its kind giving com-
pléte, modern data on this vita), wide- § ig4ress

ly used. component. Fully illustrated.
$8 (8.26 foreign),
USE COUPON TO ORDER

1947

LEARN ALL ABOUT

HAVE A LOOK! You be the judge!

MURRAY HILL BOOKS, INC. Dept. RC-17,
232 Madison Ave., New York 16, N, Y,

G Enclosed find $5 ($5.50 foreign) .for which pleaso rush my
copy of Ghirardi’s big 972-psge RADIO PHYBICS COURSB.
. or, .

Jsend C.0.D. (in U.S.A. only) for this amount plus postage.
IT not more than. satisfied, it s understood that I
tho book within B days of receipt for full refund of my motey—
and no questions asked:

%3 cnclosed ($3.25 foreign) for a copy of Georgiov's THEH
ELECTROL

only) for this amount plus postage.

City & Dist. No.

5-DAY MONEY-BACK GUARANTEE

return it — and we'll refund
EVERY CENT of your money
without question !

may return

YTIC CAPACITOR, or, [1 sezd C.0.D. (U.B.A.
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METROPOLITAN-

uarantees Delivery From Stook !
THE NEW MODEL B-45

SIGNAL
GENERATOR

Battery Operated

Belf-modulated
Signal Genera-
tor, providinga
highly stable
signal. Gener-
ates R.F. fre-
qQuencies from
150 Ke to 12.5 ,
Mec on Funda-

mentals and from 11 Mc to 50 Mc on Har-

‘ $27 15

arately or modulated by the
New Model 670

Audio Frequency.
SUPERIOR

SUPER-METER

and instructions,

A Combination Volt-
Ohm milliammeter plus
capacity reactance in.
ductance and decibel
measurements

NET ........ $28.40

eyl | PN

CLIP-ON RADIO TESTER
(Continwed from page 103)

onto your work and insert the test lead.
If the chassis connection is ecommon
simply flip the switch to “on”. A s.p.d.t.

position switch is used to select the de-

sired voltage range. Then throw this
switch to the highest range first so that
the unknown voltage will not be higher
than the low-voltage range thus ruin-
ing the meter movement. This is one
good thing .to remember on any volt-
meter.

New Model 450
SUPERIOR

TUBE TESTER

“Speedy Operation”
assered by newly de-
signed rotary selector
Switch which replaces
the usual snap toggle
or lever action

NET ... $39.50
CA-12 SIGNAL TRACER

@ .-

Now you can SEE and HEAR the signal.
Simplest operation, Only one connecting cable
—NO TUNING CONTROLS! Highly sensitive
dae to advanced Vacuum-Tube-Voltmeter cir-
cuit. Tube and resistor capacity

network are built into the De-

tector Probe.

B 1 leads, $34.85
batteries and instructions.

Complete with probe,

MceMurdo Bliver 905 “Sparx” Slonal Tracer... $39.90
Me¢Murdo Bilver 804 CePacit. Resist. Bridge... 49.90

McMurdo Stiver “Vomax™ ....... s i s o fA g e 59.85
SUPREME 543 Multi-Tester ................ 18.95
SUPREME 588 Rofl-Chart Tube Tester....... 48.95

SUPREME 599 Ro!l.Chart Tube and Sot Tester 62.50

S8UPREME 565 Vacuum-Tube-Voltmeter .. ... 63.50
"BUPREME 576 Slgnal Generator ,............. 68.95
DuMent 57 08¢iHo%002® .. ....cceniviinnn,.. 99.50

Write for FREF New 1947 Catalog

METROPOLITAN

ELECTRONIC & INSTRUMENT CO.
6 MURRAY ST., Dupt. ¢1, NEW YORK 7, N.Y.
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Tester in operation. Note switch on bottom.

By making the instrument bnly a little
bigger a low voltage and an ohms range
could be included. This would make it
almost a perfect set for rough-and-
ready testing. A milliampere range
would not be as useful, and if the tester
is made too big it cannot be used as
a clip-on.

0-1MA_[0-1.5MA [0-.5MA

REQD { REQD | REQD | REQD
VOLTS | RES. RES. | RES.
1 1000 667 | 2000

5 | 5000 3330 | 0000

10 | 10000 ] 6670 | 20000
50 | 50,000 | 33300 [ 100,000
100_1T00,000 | 66,700 1200,000

500 [500.000 [ 330000

Correct multiplier values for three meters.

The 1-milliampere meter was used
because it was easy to get. If this type
of movement isn’t handy, another one
can be.adapted by changing the resistor
values according to Ohm’s Law. A 1.5
milliampere meter can be used by cut-
ting the resistors to two-thirds of their
value. (1/1.5) If you have a 500-
microampere movement (0.5 ma) the
resistors would have to be doubled
(1/.5) and for a 200-microamp move-
ment they would have to be increased
five times. The table shows multiplier
resistors needed for common voltages.
and meter movements.

Fourteen radio stations and newspa-
pers have bought or leased land for
television sites atop California’s 6,000-
foot Mount Wilson, and sixteen other
potential investors have investigated the
spot.

Engineers state that transmitters on
the mountain would have a line-of-
sight range of 100 miles in all direc-
tions.

RADIO-CRAFT

WHOLESALE
RADIO-ELECTRONICS
- PARTS DISTRIBUTOR

BRUNO HOLE CUTTER KIT

Kit No. 790 consists of two Bruno ex-
pansion cutters, one No. 100 for holes-5"
to 1%" and one No. 101 for holes 1" to
2%", Complete size range for cutting
clean circular holes in sheet metal, wood,
plastics, ete. Qperate efficiently in a
bench drill, drill press, or portable drill.
Expertly made from high grade heat-
treated steel. Ideal for use in home work-
shop or factory. For plumbers, elec-
tricians, carpenters, radio repairmen, ete.
A “must” in every tool chest. (See page
67 for listing of individual cutters.)
Shipped in attractive display -

carton. 3 lba. $1'85

UNGAR SOLDERING PENCIL

Light soldering peneil draws only 17 watts.
eats in 90 geconds. Choice of five inter-

changeable tipe. 7° long.

Solder Pencil. No. 776 with -copper 31.45
tip No. 636. NET ................

536 Standard Tip. NET.
687 Pencil Tip. NET....
.638 Chisel Tip. NET.....

.639 Chisel Tip—Extra hot............
.27 Brass Tip for plastics............

HAND DRILL

Hand drill with hardened steel chuck takes
drills up to 1" dia. Solid metal frame. Lac-
quer finished hardwood handle is designed for
storing extra drills $
B TS, YOUR COST......

JFD DIAL BELT KITS

Moisture-proof woven-fabricsgdial belts.
Will not stretch. Especially treated to
provide maximum friction. Kit of 25
contains one each of the most popular
numbers; kit of 100 includes 90 different
types to fit over 900 sets. Each kit comes
with sturdy steel cabinet, belt scale and
JFD book of belt and ballast replace-
ment data for over 1100 standard radio
sets. 60-456, b 1bs. $3 97
25 Assorted. NET ......,... ¢

509 ARCH STREET
PHILADELPHIA &, PA.

LOmbard 3-0513 J
.

JANUARY, 1947

'Forv



TECHNOTES

«...RECORD'CHANGER NOTES

One of the chief difficulties in ser-
vicing automatic record changers is in
‘making adjustments on the under side
of he mechanism.

I have overcome this problem by sus-
pending the changer from the ceiling by
means of wires and springs, as illus-
trated. This -method speeds the work
considerably.

I have a radio with the entire r.f.
section badly damaged. The a.f. section
is in good shape and I keep this set close
at hand and use it fo- checking the per-
formance of the pick-up.

M. W. HATLEY,
Shawnee, Oklahoma

. ... PHILCO 505

‘A frequent complaint on this model
is fading accompanied by distortion.
This trouble was found to be caused by
the 1-megohm resistor in the grid re-
turn circuit of the 75 tube. This resistor
changes value after the set has been in
operation for a short time. Replacement
with a good resistor of the required
value will cure the trouble.

CrLaupe M. PrREW
New London, N. H.

. . .. PHILCO 42-1006 .

The complaint was distortion and
hum. When the antenna was removed
from the set, the hum disappeared. I
soon found that the speaker field was
supplied by one-half of the 60Y6 recti-
fier. Filtering for the field is supplied
by a 15-ohm resistor in series with a
10-pf, 150-volt condenser. This con-
denser had shorted and burned out the
resistor so that there was no “short”
indication from cathode to ground. The
open filter sircuit was not evident in the
absence of voiee coil excitation because
of the low voltage.

WALTER WESTERGREEN,
Muskegon, Michigan

. ... GEET2

Frequently these sets are brought in
with the complaint that the volume is
low and unaffected by the volume con-
trol- The trouble is usually caused by
a burned out 6HE.

The output transformer on this model
opens frequently resulting in a “dead”
set. When a 6F6-G is used, the trouble
is spotted readily by the red-hot screen
grid.

CHARLES McCCLESKEY,
Baton Rouge, La. .

. ... PHILCO 42-350
This model often develops an inter-
mittent which results in slight loss in
volume. The screen bypass of the sec-
ond i.f, stage is often the cause of this
‘trouble. Oddly enough, this condition
is not always detected by tapping the
condenser. Replacement iz recommend-
ed in all questionable cases.
McCLEskEy Rapro Co,,
Baton Rouge, La.

RADIO-CRAFT for JANUARY,

HARRISON HAS IT! — COMPACT
5 POWER PACK

0\' 4 For Uttle moro than the cost of ono set of regular dry batteries,

\Q e“s you can obtaln a new, modern, wibrator pack that will save you

‘*‘ space, woight, and money! Ruggedly made for Nav¥ radlo ¢qQuip-

“ ment, this pack Elves excelient service under the roughest fleld
e conditions.

o

eOnly 1%733%"x4” high (6%" high with battery)!
*Weighs 3 1b; 10 oz., complete with battery.

10‘ ®Delivers: 135 volts 4t 20 ma. In continuous Military duty ot
30 ms, or moro. In intermittent Amatour scrvice: 67% volta
. g at 8 ma; 1.5 filament or 6.3 heater, bims. and microphens
vollages.
® portable Completo Power Pack including ¢ If recharging facilities ars
Receivers clip-in Willard storage batiery. unacailable we can supply
° gnbrealmbln plastic NM-SI%III {cﬁle dnncéu \;'lchl cc.}m‘-ln
3 ase (oven il turnod upslde- B volt lead-zin¢
Transmitters downl) Shipped bone-dry, fully Primary batteries. 25 watt
® Walkie Talkies charged, ready to put fnto im- hour capacity.  Unlimited
mediate sorvice, or to store for sheif life. (Can storo for

years. Can glve several hours of
continuous operation at full rated
load and then be Recharged for
only & fow pennies by any %
smpero charger or our speclal
trickle

ChOTEOr .oiveeeriras C

Bpare Btorzge Battery
$2.75

® Ramote Controls W
® Tast Equipment

icars! Excellent for cxport.)
¥ ¥x3%"x2%" only 21
ounces!_Complcte Dlnsk with

TWC Primary
batterles +...... .

Thls efMclent pack works on any 8 Velt DC
sourco, and has such desirable design features
a8 heon voltage regulator, complete fllterlng, ro-
mote load stact relay, ote, Brand new In sealsd
Nary insnected cartons, (ully guaranteced. One
of the most sensational HSS values ever offered?

REPLACEMENT PRIMARY
BATTERIES. Thas o bat-
teries are also a flne source
of 8 Volts DC for many
other applications.
Each

BATTERY CHARGER. Noise-
less, Belenium rectifier type, to
tricll:}o :harzn theso ar2 any other
sma atleries at . ,
it on four flashllght cells or Four car llg Volt WL
A

Complete Vibrater Pack, less only battery (ugx
battery, ete.) ...

Export packed caso of twenty
§14.75

COLLINS @ KW MODULATION TRANSFORMER

A R T'I 3 AUTOTUNE

TRANSMITTERS

Hero’s the most desirablo transmitter for Amateur and

Commerciel service avallable in surplus teday—tho fam-
ous airborne ART-13¢
Freauency meter type VIO—Adjustablo fully eutomatic
tuning with remote control provision—xtal controlled
calibrator—813 final, modulated by 811°s—2 to 18.1 Mc
(Adapteble to efflciently cover 10 meler band)—antenna
tuning network and automatie relay—easily converted
into s FB Ham Phone—CW transmilter with modern
commercial features. Seo the completo artleles in Novem-
ber CQ and Decernber Radio News,
Brand new, in cealed contalners, The $ 50
latest improved production 47A. Less
tubes and powst SUPPIY .. .evenennnann
(With complote set of tubes. $144.50)
15 TUBE UHF
. BC‘406 RECEIVER $}9-95
(BC-406-A 16 Tubes, with motor—$29.75)
These are the good oneal, Completo with tubes and con-
verslon instructions. Ask the ham who got ono froor
us! See our previous ads.
® TELESCOPING ANTENNA
Signal Corps AN28-C.
Sturdy, lightwelght, brasa entenna extends to 12° 107,
telescopes to 15 Inches. %* diamoter. Welghs only 30 oz
FB for mobile, or rotary beam elements. $‘|
$1.95 eath Six at .
@ OIL, FILLED CONDENSERS
Btandard makes, new, guarantecd. 8li st Drices that will
save you moncy.

HES 2 Mid, 1000 Volt. Round. upright case mounts in
%" hole.
FOUR for o

Reetangular, vpright c¢nses. with ceramlc terminal ln-
sulators:

4 MFD, 600 vOLT THREE for $1.98
o v o 44 TWO for 2.47
g ™ loop v TWO for 3.88
4 ' {500 ¢ TwoO for 3.98
3 L ‘mo 19 4.95
§ " 600D * 2.4
® 3E29(829B) TUBES
New, perfect, Gov't
accepted ....cieve $4‘79

24G TUBES (3C24/VT204) An FB triodo for
VHF. 80 Watt rated Class C out-
put. 6.3 Voit. 3 amp fllament. Small bulb. Made by

H & K, Gov't. Inspected. fully guarantced|l Regular
amAleur net Drice was

$98.00. reduced to
$6.00. Harrison sells them for, only ...... $1 '49

The last time we offered these vopular tubes.
orders and reorders came In so heavy, we had to
ratlon them. But this time, we think we have
plenty—so order as many as you wani—spares—
prosants, etc.!

Here's an FB HE6S value in 8 hard-to-get iteml RCA
commercial Quality coustructlon, Conservatively rated
rllt. ?50 Watts of audio, will modulate up to s kilowatt
nal.

Primary matches any Class B modulaters up to 10,000
ohm plate to plate. Impedance ratlo 1:1, Secondary
carrles 450 ma. Tertiary winding to modulate Screcos
or suppressors carries 80 ma.

Mycalox terminal board with three Sdjustablo pro-
tective flash-over gaps insures against breakdowns. Open
framo mounting, Actual wolght 3834 1bs. $24 15
0%% x 71" x 734" high .......... =

@® ANTENNA TUNING UNIT

Signal Corps BC-939-A (Halllcrafter AT-8)

Will officlently couple up to KAV transmitter o any
ghort or long wirc antenna working agalnst ground
Full range of 1.5 to 18 Me.

You've seen theso sold as surpfus at $78.50. Harrison
!elbl; t{:cm ?%\\{'h brlundl new. mmplctad:;‘!;h NF _meter,
cablnel, an 0 plug-ln vacuum con o ]

BOTB, [OT ONLY ..vvierviuosrrrosrosnnsisnn $29‘95

@ COAXIAL CABLE

Save moncyl Seo our previous ads for sll tyDesl

RG 58/U. 55 ohms. An efcicnt, 1ight-weight trans-
mission line (.185* OD) for Amateur, FM, and Tele-
vislon antennao. Also use a8 high Quality. inexpensive
erystal mike or Plck-up cable.
List price. $18.50 53 95
HSS SPECIAL—100 feot fOF cevceonncccncs ‘

® TRANSMITTERS

Still the best buy in a modern, post-war rig! Consé.va-
tive output rating of 75 Watts Phone. 100 Watts CW.
The prico of $405 brings You a FB stable VFO, full
coverage of 10, 15, 20, 40. and 80 bands. one dial tun-
fng, band-switching, and overything g0 on the air
but’ key, microphone, and anténna. Add it up Yourself
and you'll see why the Temeo 75-GA 18 galning such
populer)tyl . .

And to step up your power lator. just slip It into the
500 GA Amplifier and you will have 8 complete, well
engincered 750 Watt outbut transmitter.

Order your 75:GA from Harrison. to-dayl

% ALL STANDARD LINES

We are Factory Autherized Dlstributors

for tho top quality manufacturcrs end wo now hare
in stock lots more now. latest improved production Ham
gear! Visit our stores today, for evervthing ¥ou need
We promiac you fresh clean materlal—dQuicker—at ths
lowost current.prices—and above all, our sincere desire
to be of friendly, helpful servico.

MAIL ORDERS? Certainlyl Justlist

everything you want (items in this ad, or
any ad, magazine, or catalog) and include
ramittance. ’

Vy 73 de
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ISOMETHING NEW IN:
iTEST EQUIPMENT!!

'.-------------------------'

He FEJLER1s-3
SIGNAL TRACING

“STETHOSCOPE™

Save Time. . .Earn More
on Every Radio Repair Job!

GETS TO THE HEART OF RADIO
TROUBLE IN A FLASH! There's nothing
like the FEILER STETHOSCOPE for sav-
ing service time—solves the toughest re-
pair problem in minutes. To isolate nnd
locate trouble, you just “listen in” on or
“Iock at” the signal as it progresses through
the circuit. Traces trouble at First Grid,
RF., LF, Audio; tcsts parts; locates
causes of mistracking, intermittence. dis-
tortion, ete. Features: 1” din. aluminum
probe with 3 ft. cable; full 5 PM Speaker:
R.F. vacuum tube voltmeter circuit pre-
vision for visual indication of R.F. volt-
ages; OutPut meter provision: Headphone
wnnection. In handsome brown-finished
steel case with carrying handle; 8”x11%”x
6”; wt. 10% Ibs. Operates on 105-125
volts.. 50-G0 cycles A.C. A professional in-
strument for the Service Engineer who'
wants the best at a moderate price. Com-
plete with valuable Radio Service Guide.

MODEL 7S.3 Signal Tracing
STETHOSCOPE for A.C. oDera.
tion. Complete with 2—IT4 (or
114): 1—6K6 (or 6F6),.and I
—6X5 tubes.

ONLY

e

IMMEDIATE DELIVERY] Place ¥our order with
Your regular parts jobber. If he can't supply you,
writo for name of nearest local jobLer stocking the
FEILER STETHOSCOPE—or send your order to
us direct.

?----n - .-l
H |
M 1
' . g
: FEILER ENGINEERING CO., Dept. 2-A7 1
N 803 Milwaukes Ave., Chicago 22.° Illinols 1
8 O Ship mo one TS-3 STETHOSCOPE. .
]
1 3L paiid enelosed. =
4 0O Send me FREE descriplive Iitcrature. 1
: 0 Bend namo of local jobber stocking TS-8. 1
1
= NADIO oot iviniet it ivsnai s ansee 1
H ]
B ATUTESE 8 8500 bbb 88 5 rbbioms e e o e v e :
]
0] O Sisiomind s dmintds Zonce State ........ :
'--------------------------h
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(728 RADIO-ELECTRONIC DEVICES.

ADVANCED YOLTOHMYST

Radio Corp. of America
Camden, N. J.

The new type WV-75A meter employs
a newly-developed diode probe for
measuring very high frequency voltages
in addition to the refinements of ths
Voltohmyst Type 195A. It is useful for
FM, television and other high fre-
quency measurements,

The probe contains a full-wave recti-
fier which makes it possible to read
both positive and negative voltage
peaks at high frequencies. Cdaxial
cable iz used between the probe and
meter,

When used for FM and television
testing, the meter can make allmeasure-
ments in radio receivers up to 1,060
volts, from the primary of the power
transformers to the output transformer
or voice coil of the speaker. It is also

used for checking d.c. measurements di-
rectly at the grid, plate, screen, or cath-
ode terminal, as well as bias-cell volt-
ages and a.f.c, a.v.c.,, and FM discrim-
inator voltages.

When used as an ohmmeter, the one
scale works for all ranges with no zero
resetting necessary. It has six scales for
d.c. resistance readings, covering the
ranges 0 to 1,000 ohms-to 0 to 1,000
megohms. The internal voltage source
used for resistance measurements is
three voits.

The meter case weighs nine pounds
and measures 9% inches high, 6%

inches wide, and 6% inches deep.—
RaADI0-CRAFT
ELECTRONIC SWITCH

General Electric Co.
Schenectady, N. Y

The new Type YE-2 electronic switch
will show simultanegusly for compari-
son, two or more independent signals
on the screen of a single cathode-ray
tube oscilloscope. Mechanical vibrations,
sound, light, and other quantities trans-

ferable into eléectrical functions may be °

compared. By using two Type YE-9
electronic switches in cascade, three in-
dependent circuits can be studied simul-
taneously. It may also be used with
any oscilloscope with a horizontal sweep

RADIO-

voltage and available connections to the
plate of the cathode-ray tube.
Operating on any sweep frequency
of from 10 to 12,000 c.p.s., continuously
variable, the switch has an amplifier
frequency response of 4 c.p.s. to 450 kc
(flat within 3 db). Its input voltage is
110-126, 50-60 cycles, and its maximum
signal input is 250-volt r.m.s.—Rablo-
CRAFT )

SOUND PRESSURE METER

Massa Laboratories, Inc.
Cleveland, Ohio

The Model GA-1002 sound pressure
measurement system is a precision elec-
tro-acoustic instrument for making ab-
solute sound pressure measurements
over the entire audible and early super-
sonic frequency range to about 40 ke.

The complete system includes a

Model M-101 standard microphone, a
shock-mounted preamplifier with 15
feet of cable, and an auxiliary ampli-
fier complete with dry batteries. A
built-in calibrating circuit permits set-
ting the gain to produce an output of
exactly 1 millivolt per dyne/em’ sound
pressure, so that a conventional elee-
tronic voltmeter can be employed for
the direct reading of sound pressure. A
wide dynamic range permits measure-
ments from less than 1 dyne/ecm’ to
20,000 dynes/cm® (160 db level) without
distortion.—RADIO-CRAFT

CRAFT JANUARY,
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TUBE TESTERS

Sylvania Electric Prods., Inc.
New York 18, N. Y.

The new instruments, a counter type-

139 and a portable type 140, provide
accurate tube testing facility for shop,
spot testing in the home, industrial elec-
tronic applications, automobile and mo-
bile radio equipments. Accurate checks
of receiving type tubes used in broad-
cast receivers, FM, television, industrial
electronic econtrols, record players and
photoelectric devices may be made un-

R

der dynamic conditions and without
damage to tubes.

Extra sockets and switch contacts
are included for modernization as new
types of tubes are developed. Test for
shorts may be made without danger of
grid-filament contacts due to electro-
static attraction in battery type tubes
where spacing between these elements
is close. Provision is also made for
noise testing.

Both instruments are supplied for
105-125 volts, 50-60 cycle a.c. operation
and are rated at 20 watts. Controls are
readily accessible and all markings, in-
cluding those on the 4%-inch meter face
are easily read.—RADIO-CRAFT

GRID AND PLATE CAPS
Eitel-McCullough, Inc.
San Bruno, Calif.

Eimac HR heat.dissipating connec-
tors are used to make electrical con-
nections to the plate and grid terminals
of Eimac and other vacuum tubes, and,

at the same time, provide efficient heat
transfer from the tube element and
glass seal to the air. They aid materially
in keeping seal temperatures at safe
values. The connectors are machined
from solid dural rod, and are supplied
with the necessary machine screws.—
RADIO-CRAFT

RADIO-CRAFT

for JANUARY

Prepare NOW for a
Better Job in

h

RADIO ENGINEERING

ADD TECHNICAL TRAINING TO
YOUR PRACTICAL EXPERIENCE.

CLEVELAND INSTITUTE COURSES OFFER. COM-
PLETE TECHNICAL TRAINING RANGING FROM
LOW-LEVEL TO COLLEGE-LEVEL.

A. Master Course in Radio Communication.

Covers fundamentals of Radio and includes complete preparation for
FCC Commercial License Examinations.

B. Advanced Course in Radio Communication Engineering.
A college-level Radio Engineering Course.

C. Specialized Television Engineering.

Including post-war Television Techniques.

TAIl Courses Include

The Remarkable Workbooks of Instructional Aids, prepared hy the instructing
staff of Cleveland Institute.
: Choose the course best suited to your needs—Start with the section you
are qualificd to enter—Use the economical CIRE “Pay-As-You-Go Plan.”
You may enroll for individual sections for highly specialized training. Study any one or mere
of the following sections if you do not require a complete course—

1. Mathematics of Radio 5. Advanced Radio Telephony for the Broad-
2. Fundamentals of DC and AC Theory. santl (CpeERioE o
3. Essentials of Radio Communication. 6. Avdio and Radio_Components and Sys-

tems (Design of Receiver and Transmit-
4. Communication Networks, ter Equipment).

Don't Delay -

Write Today!

Write for descriptive folder ® No' obligation

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

CONTRACTORS TO THE CANADIAN EBROADCASTING CORFORATION
Buccessors to

SMITH PRACTICAL RADIO INSTITUTE

MLsoN RaDIO SCHOOL
Founded 1934

Founded 1939

RC-1 TERMINAL TOWER, CLEVELAND 13, OHIO
Approved for Veteran Tralning Under *‘G-1 Bill of Rights”

(MAIL THIS COUPON)
Gleveland Institute of Radlo Electronics, RC-f, Terminal Tower, Cleveland 13. Ohlo.
Gostlomen: Plcago gend Information about your home study courses in Radio Electronics.

I desire training n ......... P

NAME ... ciucnuiinacusissasnasnnsassonssnnase
1 have had cxperience in broadcasting [J servieing [
ADDBESS ... .icvcciirnenriorannnssananranass 300 operating [] mtg. [ " CAA O Army-Nawy (]
amateur ] Other ........coiiiienaracnnaes Iamn s
CITY .. ..icsinvanasounsssasssossserrantatossnacns
» High School Grad, [ Collego [ Degroe ......
ZONE .......... STATE ..vivnvsessnsacssscnsanes ] Check here for Veteran Enrollment Informatlon.

IN THE MIDDLE-WEST IT’S

Radio Specialties Company °
RADIO AKD ELECTRONIC EQUIPMENT
DETROIT 4, MICHIGAN, 456 CHARLOTTE

PHONE: TEMPLE 2-0800

TRY US @ WE PROBABLY HAVE WHAT
YOU WANT @ IF NOT WE'LL GET IT.

RADIO BOOKS

BY MAIL

SAME-DAY SHIPMENT ON 8%, OF ALL MAIL ORDERS.
Baoks of nearly ab vadio publishers. If you don't know price,
send deposit end we'll ship C.O.D.

SEND STAMP

$5noATarTe vo EDITORS AND ENGINEERS, Lid.

1305 Kenwood Road »  Santa Barbara, Callfornia

STROBO-LIGHT :
Kluge Electronics Co.
Los Angeles, Calif.

The new a.c.-operated portable Stro-
bo-Light uses a K-60 bulb which has
a light intensity rating approximately
100 times that of sunlight. This bulb
will take approximately 10,000 pictures.
—RADIO-CRAFT
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Z/ec: 30 WATT Deluxe
PORTA_B[E P.A.SYSTEM

Here's a preview of ALLIED Sound for
1947 in this smoothly-styled, brilliantly
engineered 30 Watt De Luxe Portable
System. New stabilized inverse feedback
circait delivers high output, usable right
up-to its peak. Flexible operation is pro. °
vided by two microphone and one phono
chanaels, each with separate control. Has
bass-treble tone control. Amplifier and
speakers are safety-fused. Amplifiec gain
on microphone is 128 db; on phono, 80
db. Frequency response: 50-10,000 CPS.
System covers up 10 4,000 persons, or up
to 20,000 square feer.

Complete 30 Watt System includes: 30.
Wate De Luxe Amplifier with tubes; 2.12*
Safused Dynamic Speakers, with 30-ft.
cables anc{ plugs; 1-Cardax Unidirec-
tional Microphone with floor stand and
20-ft. cord and plug. Complete in hand-
some luggage-tyge split_ portable carry-
ing case, 22"x20°x 15". Carrying wt., GO
Ibs. For 110 volts, 60 cycles A.C. (Less
phono top and volume level meter which
are optional.)

gﬁgeg"%srem (ap;:mxima!e sggs-q

............. veme

G000 0NN INLICI0RORONIIRRSSIRINS

See your ALLIED Cat.
alog No. 111 for the
world’'s largest and
most complete stocks
of quality radio and
sound equipment—at
today's [owest prices!
Count on ALLIED for
fastsecvice, experthelp.
If you haven't a copy of
Catalog No. 111~
send for ‘it now=—it's

FREE for the asking.

ALLIED RADIO

833 W. Jackson 8Blvd,, Dept., 2.A.7, Chicago 7, n,
[Ship 30-Watt Porrable System described
above. $........co.liiihne. enclosed,
[JSend full details on ALLIED Sound.
{]Send FREE Radio Catalog No. 111.

For Everything
in Radio and
Sound

+8
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" SUBSTITUTION GADGET

I find Mr. Cox's Serviceman’s com-
pass, page 780 of the August issue, too
cumbersome for use on midget re-

ceivers: A quicker and easier way is
|

to solder a Fahnestock elip on each end
of a piece of twisted light cord. Cut one
of the wires shorter than the other so
that the clips' cannot touch. Tin the
opposite ends to serve as test prods.
Resistors, c’ondensers, coils, ete. are
fastened to “the clips.

If you have test prods, double clips
may be ‘fastened to a 1 x 2-inch piece
of bakelite, plastic or Masonite. The
upper clips are used to ‘connect to the
spare parts, the lower ones connect t
the test prods. °

HeLEN M. Doucras, WELGY,
Commerce, Texas

CHASSIS SUPPORTS
When experimenting with or servicing
small radio sets, unshielded coils and
tubes are often damaged when the
chassis is inverted on the work. bench.
To prevent this trouble, mount a “C”

- "
C CLAMP

clamp on each corner of the chassis.
When the chassis is inverted, it rests on
‘the screws of the clamps.

RicHARD C. SzumILo,
West Hazelton, Penna.

TEST LEAD SAVER

I have often been irritated to find
that my test leads have been broken at
the point where they enter the prods
or plug.

To prevent this from recurring, I se-

WIRE
\spnmcﬂ

|lected four dial springs. The outside

diameter should fit snugly into the open
ends of the prods and plugs. Place two
springs on each wire. The springs are
foreced down into the open end of the
tips and held in place with a few drops

{-of cement. The springs will prevent the

test leads from breaking at these points.
WALTER M. BowLAN,

- '
0000000000000 000 00ROV e0teEROeed " .

Prince Edward Island
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" TUBE REPLACEMENT

On page bb8.of the May issue, there
is a description of a method of replacing
Sparton 183’s with 45’s. This method
calls for series connection of the fila-
ments to operate from the five-volt
filament winding. When the filaments
are connected in this manner, hum will
result from the varying a.cs across the
bias resistor,

This may be corrected by using only
half of the filament winding and con-

Rap10-CRAFT wants original kinks from
its readers, and will award a one
year subscription for each one pub-
lished. To be accepted, ideas must be
new and useful. Send your pet short-
cut or new idea to Rap1o.CraFT today!

necting a 20- to 50-ohm center-tapped
resistor across the paralleled filaments
of the 45’s. The biasing resistor is con-

C.T.

25V 70 455
IN PARALLEL.

750
$20-50 =

AAAA

nected between the center-tap and
ground. When the filaments are con-
nected in this manner, no hum is present.
ALLIN W. JACKSON,
Edmonton, Canada
(Note: 2AB's may be used with: the
filaments connected in series without
causing hum.—Editor)

NOVEL PANEL LAMP
A very neat panel lamp for illumi-
nating the dials on a receiver or trans-
mitter may be made from the cap of a

‘\pomn:a'

\
\
S

DIAL XNOB

discarded plastic lipstick tube. A hole
is drilled in the panel to take a rubber
grommet whose outside diameter is
large enough to fit snugly into the open
end of the lipstick cap. A hole or slot
is cut in the cap so that it will cast a
ray of light on the dial.
HarrY KUNDRAT,
Garwood, N. J.
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TECHNOTES
(Continued from page 1056)

. ... TRUETONE D2630
The complaint on the first three of
these new sets was poor reception. The
trouble has been traced to a shorted
primary on the output i.f. transformer.
In all cases, the remedy has been to re-
place the mica in the trimmer condenser.
Jack C. WHITE,
Starkville, Miss.

.«..HUM CURE
Recently I was called-in to service a
new receiver that developed a severe
hum during the early mornings and late
at night. All filters and tubes checked
OK. A line voltage check was made and
it was found that the voltage often
reaches 135 volts. A Clarostat Auto-
matic Regulator was installed.
G. SAMOFSKY,
Brooklyn, N. Y.

RADIO-CRAFT wants Technotes de-
scribing common troubles of well-
known receivers or telling how rare or
. difficult problems were solved. A six-
month subscription will be awarded
for each unillustrated and a one-year
subscription for.,each illustrated Tech-
note published.

. ... SEALING TRIMMERS
To prevent customers from tighten-
ing the “loose screws” on trimmers and
padder condensers, melt a bit of, rosin
with a hot soldering iron and allow it
to run down on the head of the adjust-
ment screw. The rosin will cool and hold
the screw. in place.
H. T. BROWN,
Jacksonville, Fla.

(Note: Nail polish or Duco cement
can be used for the same purpose. It is
also useful in sealing the condensers in
automobile and portable radios.—Edi-
tor) .

. ... CRYSTAL DIODES .
When the still critical diode tubes,
1HG, 75, 12Q7, ete., need replacing, use
the new crystal diode, 1N23, as a-substi-
tute for the diode section. Connect it in

series with the wire removed from the
diode plate connection and the cathode.
Polarity should be observed. If the
‘triode section is also-bad, rewire socket
and use straight triode tube,
A. G. SANDERS,
Miami, Fla.

{While the crystal mentioned might
give good service in many cases, it
would seem that the 1N34 would be
much more suitable for use as a diode
detector for strong signals.—Editor)

....G.E TESTERS TC3 AND TC3P

When checking for shorts, in tubes
having a high plate-to-cathode capacity,
these testers will indicate a short in al-
most every case. This is particularly
noticeable with pentode and tetrode out-
put tubes. This condition is normal

RADIO-CRAFT JANUARY,
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with this model tester. (Can any of
the readers tell us how a true short
can be detected with this model tester?
—Editor)
JOHN FINDARLE,
Modesto, Calif.

. ... OSCILLATOR COILS
Most defective oscillator coils may be
rewound by hand satisfactorily enough
to eliminate re-alignment. Count the
turns as they are removed. Note the di-
rection of the winding and location of
taps,.if any. Replace the windings,
duplicating the original coil as closely
as possible. Slight variations in wire
size and type of wiring have little effect
on tuning.
A, G. SANDERS,
Mioamsi, Fla.

1947

.« .+« SILYERTONE R-1181 :
The complaint on this receiver is in-
termittent crackling and frying. This is
often due to the .003-uf, 1600-volt, con-
denser connected between the plates of
the 5Y3. This condenser develops inter-
nal arcing after a period of service and
should be replaced with a new unit.
B. S. NorkuUSs,
Stratford, Conn~

. ... ATWATER KENT 55C

When aligning the belt-ganged con-
densers on this model, be sure to clean
the supporting bearing of each rotor
with carbon tetrachloride. The brass
tension spring on each rotor should also
be checked for tightness.

: CLAuD M. PRrEw,
New London, N, H.
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SIMPLE INTERCOM

Here is a diagram showing how an
amplifier may be converted to an inter-

communicator. The sub-station - and
master speakers are equipped with 500-
ohm line-to-voice-coil transformers. The
amplifier is fitted with an output trans-
former to match a 500-ohm line and a

INPUT AMPLIFIER |.OUTPUT

SUB STATION SPKR MASTER SPHR

lr. 8
o
TR i S p——"

2 {
. RING LISTEN  TALK
Note — Switch connections are incorrectly
drawn: reverse connections to '‘talk’ switch
contacts.
line-to-grid transformer is used in the
input.

A two-pole three-position switch is
used to switch the connections to Talk,
Listen and Ring positions. In the “talk”
position, the master speaker is connected
to the input circuit and the remote
speaker is connected to the output of
the amplifier. These connections are re-
versed when the switch is thrown to
Listen. When the switch is' in Ring
position, the remote speaker is con-
nected to the output of the amplifier.
Feedback for ringing is supplied by
connecting the amplifier output to the
input circuit.

All leads leading to the switch should
be carefully shielded to prevent uninten-
tional audio feedback. The switch and
the terminals for connecting the speak-
ers and amplifier circuits may be con-
structed in a small metal box placed
close to the amplifier.

DoN RussELL,
Toronto, Canada

V.H.F. OSCILLATOR

With very low power and no antenna,
this 112- to 800-mc parallel-line oscil-
lator makes an ideal signal generator
for testing v.h.f. receivers. )

The oscillator wuses ‘parallel-line
tuners in the plate-grid and cathode
circuits. The plate-grid inductors con-

QY6I5
E-1148

SHORTING SLIDER

001 MICA
—

0+ 50MA |

BHOOV. B-

sist of two pieces of 5/16 inch brass
tubing, 12 inches long, spaced 1 inch
center-to-center. They are mounted
above the chassis with standoff insula-
tors which permit the shortest connec-

| tions to the plate and grid caps of the
RADIO-CEAFT for

tube. The tubes are joined together at
the B-plus end with a piece of No. 14
wire.

The cathode inductors are made of the
same material, seven inches long, mount-
ed below the chassis. One of the filament
leads is threaded through the tubes and
the other is connected to ground through
the inductor. The open ends are con-
nected with a piece of No. 14 wire,

The oscillator frequency is determined
by the position of the shorting bar on
the plate-grid inductors. The shorting
bar on the cathode inductor is varied
for maximum outpit and best stability
at the desired frequency. The normal
plate current is from 10 to 12 ma.

The oscillator may be either plate or

Rap1o-CRAFT welcomes new and orig-
inal radio or electronic circuits. Hook-
ups which show no advance on or
advantages over previously published
circuits are not interesting to ys. Send
in your latest hook-ups—Rapi0-CRAFT
will extend a onewyear subscription
for each one accepted. Pencil diagrams
—with short descriptions of the cir-
cuit—will be acceptable, but must be
clearly drawn on a good-sized sheet.

grid modulated if desired. Output may
be taken from the oscillator with a
hair-pin loop coupled closely to the B-
plus end of the plate-grid inductor. The
loop may be connected to an antenna or
to the tuned grid circuit of an amplifier
stage.

P. F. EGErRTON, JR.

Toronto, Canada

{Note: The oscillator may be shielded
to prevent uncalibrated v.h.f. receivers
from being tuned to¢ one of its har-
monics. The signal generator does not
require modulation when it is being used
to align and calibrate regenerative and
superregenerative receivers.—Editor)

SIMPLE POWER SUPPLY

This is an interesting a.c: power sup-
ply that uses a- power transformer from
an automobile radio. The unit will sup-
ply up to 250 volts of well-filtered d.c.
at 76 ma and 6.3 volts for tube filaments.

The center-tapped secondary winding
is used as am auto-transformer with the
a.c. line connected between one end and
the center tap. The rectifier plates are
connected across the entire winding in
the conventional manner. The 0Z4-G
was selected for the rectifier because of
its small size and the cold cathode which
does not require heater voltage. A brute-
force filter section provides ample filter-
ing action, A 25,000-ohm semi-variable
resistor is connected across the output
of the unit so that the voltage can be
lowered when necessary.

Filament voltage is taken from the
primary winding. The center tap, if any,
should be grounded.

This unit is-connected directly to the

JANUARY, 1947



_power line and should not be used with
. any equipment that uses a direct
+ ground. If a ground is:needed, it should

(gp—~6v. ToFiLs

TRANS,FROM AUTO SET .
| ITVAC

924‘ o /250-750a,T5MA
T 000 “I'_ 25K / SOW.WITH
v A Tk W

4
250V

<

be made through a .01-uf 600-volt con-
denser.
RicHARD L. ALLMAN,
San Franciseo, Calif.

(Note: One side of the a.c. input cord
is connected to the B-minus of the power
supply. Precautions should be™taken to’

be sure that the grounded side of the .

a.c.-line is connected to the chassis and
B-minus.—Editor)

REVISED TONE CONTROL

1 constructed an amplifier and includ-
ed the tone control system described on

page-97 of the November 1945 issue,
The response was as shown in the graph
in the original article but I was not
pleased with the results. While checking
the circuit with a signal tracer, I found
that distortion was being generated in
the tone control eircuit.

The original circuit was revised, as
shown in the accompanying diagram, to
my complete satisfaction and that of
any others who have listened to it.

E. A. CHAPMAN,
Alberta, Canada

(Note: Tone control circuits-of this
type are often as criticdl as tuned-cir-
cuit controls. Paper condensers, placed
closely together, will frequently have
enough inductive coupling between them
to produce parasitics. This may be cured
by placing the condensers in shields.
Cathode bypass. condensers will also
pick up hum if they are in a strong mag-
netic field.—Editor) .

PHONO OSCILLATOR

I have used this novel oscillator cir-
cuit in a wireless record player which
gives excellent results.

The oscillatory circuit consists of a
center-tapped inductance connected be-
tween the plate and screen grid of a
1S4. The plate voltage is just sufficient
to sustain oscillations. Control-grid
modulation is used with a volume con-
trol connected across the input circuit.
If the set tends to.overmodulate, insert
a 1.5-volt flashlight cell between the con-

-

trol grid return and the A-minus.
The tuning coil consists of 160 turns

PHONO INPUT
500K

0

)%
80 TURNS

2100k

LSV B+30 - 45%

A=B= A+LSV.
of No. 28 enamel wire jumble wound on
a Y%-inch form.

' RusseLL R. SMITH,
Grand Rapids, Mich.

TONE COMPENSATOR

This tone control circuit may be a
worthwhile addition to any amplifier
using a medium mu triode as an input
tube.

This circuit consists of R-C filters
which gives good control and response :
if the values given in the diagram are
followed closely. ;

TEp HANNAH,
Seattle, Wash.

250K TREBLE

OHM CHEST

packed with 100
Insulated
Resistors

z Woney - Saverd.
CONDENSER KITS

Sweet savings on séventy G00-V. By-Pass Condensers, made to
rigid Olson specifications. Will withstand voltages higher than |
ratings. Worth much more thin our low price!

Small size (approx. 114" long, %" dia.)
makes these units right for compact circuits,
Long tinned copper leads. You get 70
Tubulars, as follows: ’

This handsome Chest has twenty compartments — 10
in the base and 10 in a removable tray. Walnut finish;
brass hinges and fastener. Contains 100 resistors
stamped with resistance values, 5 chms to 20 megohms,
14 watt to 2 watts, color coded. Every size is popular.
No war surplus resistors
4

Send for

our Froe
\BARGAIN
CATALOGS

With each Ohm Chest
ordered, we send our
“'Resist.:0-Guide” free.
Revolving wheels in
color show all resist-
ance values.

with each Condenser Kit €
ordered: Rubber tool grips
bulb for easy installation or
removal in hard-to-get-at positions.

Send me Ohm Chests with 100, Insulated Resistors in each, 4
@ $4.95. (Resist-O-Guide free with each Chest.) {

Kits of 70 Condensers earh, @ $4.95. ‘

Send me ——— r
(I will receive a Panel Lamp Tool FREE with each Kit.) \
I enclose $ D Send my order C.O.D. \
Order will be postpaid. 1 will pay postage. ‘
RS NAME -
N ADDRESS : \\
73 E. MILL ST., DEPT. 63, AKRON, OHIO IR, T \
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EXPANDER-COMPRESSOR
The a.f. section of my radio uses

two 6C5s in cascade, transformer-
coupled to push-pull 6L6’s. Kindly show
me how a simple expander-compressor
may be added to the circuit.—J.B., New
York, N. Y.

A. Here is a circuit showing how the’

unit may be added to the a.f. system in
your receiver. A 6SK7 control tnbe is
inserted between the two 6CB’s. The
output of the first 6C6 is also coupled
to the grid circuit of the 6SJ7 expander-
amplifier. This tube is coupled to a 6H6
rectifier. The output of the 6H6 appears
across a 1-megohm center-tapped poten-
tiometer. One side of the resistor is
positi've with respect to ground and the
other is negative. The position of the
slider determines the degree of expan-
gion or compression.

BATTERY INTERCOM .

* I would like a diagram of a bat-
tsry—powered intercommunicator using
a 185 and a 1S4. 4-inch PM speakers
are to be used for two-way communica-
tion between the master and three re-
mote stations.~-J. A., New York. N.Y.

A. The intercommunicator circuit you
Tequested is shown. Each speaker func-
tions either as a microphone or speaker
The two tubes should give ample gain
and volume.

R o

The Question Box is again undertaking to answer a limited
number of questions. Queries will be answered by mail
and those of general interest will be printed in the maga-
zine. A feo of 50c will be charged for simple questions re-
quiring ne schematics. Write for estimate on such ques-

tions as may require diagrams or considerable research.
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‘) INTRUDER ALARM

e [ have been seeking a diagram of
a. capacity-operated intruder alarm.

This unit i3 to be operated from 117-.

volt a.c. lines with low current drain
while in operation. It is to be used to

protect two windows in our home. Is it )

should be placed in a small grounded
metal box just inside the windows to
prevent using long capacity leads which
would present a difficult shielding prob-
lem and reduce the sensitivity.

The capacity wire or screen may be

: \&OTE w

6L5-G[F, [ T~
(N

-—

possible to place the wires in such a
manner that the alerm will be set off
when anyone approaches from outside
the house to within a few feet of the
windows yet permit the windows to be
approached from the inside without
triggering the alarm?—J.0.H,, San
Diego, Calif.

A. Here is a diagram of a capacity-
operated relay. The tube and relay umt

e
: NOTEE cl ITSKC LF,
’_] - . .
' " RY-(=5K2 COIL
Q $ TO OPERATE AT SMA 0C
L Mo, Siomee o o
T ' Ey TO AS MANY -
- . ——p MORE UNITS
STD. S.R D.T. 6V AC RELAY COIL ~ '_::; AS DESIRED
6.3v B ALARM.  C1:PAPER; €2, C3=10-100uAf
LA~ | 250K/45W. OTHER SIG.  NOTE A" GROUNDED SHIELD, ETC,ON INSIDE OF WINDOW N FRONT
2515 i : OF CAPACITY WIRE TO DECREASE SENSITIVITY OF UNIT
Tebov.:: FROM INSIDE OF ROOM.
‘ r It NOTE"B" CAPACITY WIRE, TOWARD OUTSIDE OF WINDOW, ETC.
csitos T.T0 OPERATE ALARM SIG. i
6008 | GND SIDE OF AC9 2UNITS SHOWN. AS MANY AS DESIRED CAN BE ADDED.
SWw. - N7V, AC g

placed toward the outer edge of the
window and a grounded shield placed
about six inthes from the wire on the
side toward the room. This will reduce
the . sensitivity from this side. Each
location presents its own problem'and
it will be necessary to do some experi-
menting for the best possible results.
Each of the protective units uses about
two watts of current during the time
that it is in operation.

g;‘,? L1=STD 65A7 TYPE 0SC.
COIL AS USED FOR

TO GRID OF BLGZ

E’

T

MEG

D) SW.

S FTY
B BATT.

6SJ7

057400V
it

25043

v

e ] [aox oo

20 'ZSV <

5009 B8R4350V, :
S - F.:I
= ¥B+250V,

vy Y

1
LOCAL SPKR & SPUSHTOTALK &
4 PM D.RD.T. SW.2 & M
= TS TSTEN X

Above—Two-tube battery intercommuni-
cator with master and 3 remote stations.

Left—Expander - écompressor. Transformer
may be omitted for single-ended stage.

& REMOTE STATIONS
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back of each key in such a position that
they will all make contact with a small
rectangle of sheet copper on the key.
Obviously they should be adjusted so
that the copper touches them slightly
before the front contact presses on the
graphite-treated cloth covering the
front bus. See Fig. 4 for a section of the
coupling system.

To better understand the operation
of the coupler system, let us take a
single note and trace it backward from
the key. If, for example, middle C is
depressed and only the coupling switch

couplers are constructed to work like
standard organ tablet stops. It might
be helpful to those who are accustomed

SIMPLE ELECTRONIC ORGAN
(Continued from page 71)

to organ nomenclature to give the fun-

damental, sub-fundamental, second and
third harmonics names of stops which
they most resemble: Diapason 8, Bour-
don 16°, Flute 4', and Nazard 2 2/3'.

Other tonal effects may be obtained
by shunting the output transformer
with different sizes of capacitors, to
filter out more or less of the original

(Continued on page 1186)

switches (sub-fundamental and the
third harmonic) where the added notes
would be C13 and G44, respectively.
With this arrangement one can set the
instrument so that it will produce any
one of the four harmonics separately,
or any of them in combination. For
convenience the controls which turn the

for thé fundamental is on, with the oth-
ers off, the second spring-wire mounted
above the back of that key connects the
C25 keying circuit—and consequently
the amplifier and loudspeaker—with the
neon oscillator generating 261.6 cycles
or note C25. As a result of depressing
the key, therefore, a single note, C25,
is heard in the speaker. If now, in addi-
tion to the fundamental, another cou-
pler, say the second harmonie, is turned
to the on position, neon oscillator C37
(an octave higher), generating 523.3
cycles, will be connected through the
second harmonic coupler and subse-
quently through the third spring-wire
contact on key C26 to the same keying
circuit. As a result, both middle C and
the C above middle C will be heard,
even though only the key for tiddle C
be depressed. The same applies in the
case of the two remaining coupling
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Fig. 4—Section of the four couplers, showing four of the 61 poles (C sections) on each.
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COLOR TELEVISION with present
black-and-white receivers was declared
possible as a result of a new electronic
color television system, RCA engineers
announced at a demonstration October
30 last.

A new color slide television camera
produces signals from 36 mm Koda-
e¢hrome slides. The picture on the slide
is transmitted in natural colors when
a light beam from a kinescope is focused
through the slide and separated into
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component colors by a system of mir-
rors and photo-electric cells.

Each of the three transmitted images
—red, blue and green—is of the same
number of lines, that is, 526; also of
the same horizontal scanning rate and
the same picture repetition rate of 30
per second as in present commercial
television broadcasting.

The receiving set is equipped with

Full-color elevision receiver with its three cathode-ray tubes.
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three 3-inch kinescopes, which separate-
ly receive the signals representing red,
blue and green. This trio of kinescopes
is called a Trinoscope. From it the
three color images are optically pro-,
jected into a brilliant composite pic-
ture which appears on a 15 x 20-inch
screen in natural color, free from any
flicker, color fringes or break-up. By
this new advance in television, simul-

\.taneous color transmission, instead of

sequential transmission, color by color,
is achieved.

Since the electrical characteristics
and all of the standards of the green
image — including the synchronizing
pulses—are identical to those of the
present black-and-white standards, any
broadcasts from color stations using
the electronic simultaneous system can
be received clearly on black-and-white
receivers by the addition of the easily
installed radio-frequency converter. No
modifications whatever are required in-
side the set.

This converter will énable present-
day television sets to receive color pro-
grams and reproduce them in black-
and-white, even when transmitted on
ultra-high frequencies. Thus, existing
receivers will not be made obsolete by
the introduction of color at some fu-
ture date. On the confrary, their use-
fulness will be ex-
tended. For exam-
ple, if a football
game is broadcast
by a color trans-
mitter, the owner
of a black - and -
white receiver can
see it in black-and-
white. Even the
oldest television
sets can be adapted
to tune in the color
pictures in black-
and-white,

Electronic color
television sets will
be able to receive
the broadcasts of
black - an d - white
stations. Further-'
more, when elec-
tronic color tele-
vision is estab-
lished as a broad-
casting service, the
black-and-white re-
ceivers will be able
40 reproduce the
color broadcasts in
monochrome. En-
gineers explained
that this cannot be
done with any
known system of
mechanical color.
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MOST RECENT PATENT of Dr. Lee
de Forest was granted on November
12, 1946. The patent, No. 2,410,868, de-
scribes a means and method for deter-
mining the altitude of an aircraft above
the terrain below. :

An extremely brief signal is radiated
from the plane, at the same time ren-
dering conductive a tube whose plate
current commences to charge a con-
densey. The reflected signal from the
terraih below stops the charging proc-
ess. A means of measuring the charge
which has accumulated in the interval
is provided, the measure of charge be-
ing read directly in distance units.

A special strongly-damped spark cir-
cuit is used for sending out the pulses,
which are so short that the instrument
may be used to measure distances as
small as ten meters,

DR. W. R. G. BAKER, vice-president
of General Electric in charge of electron-
ics, is the new president of the Insti-
tute of Radio Engineers. Dr. Baker is
particularly well-known in the fields of
FM and television. He is Director of
the Engineering Department of the
Radio Manufacturers Association;
member of the Board of Governors of
the National Electrical Manufacturers;
chairman of the Electronics Committee
of the American Institute of Electrical
Engineers, and has held such other
prominent positions as chairman of the
National Television Systems Commit-
tee of the television industry, and first
chairman of the electronics industry’s
Radio Technical Planning Board. He
succeeds Dr. Frederick B. Llewellyn, of
Bell Telephone Laboratories.

Dr. Baker, elected in November, will
take office before the L.R.E. convention
and Engineering Show, which will be
held respectively in the Hotel Commeo-
dore and Grand Central Palace, New
York City, March 3 to 6.

UNIVERSAL DX RECORD appears
to have been set by Grote Reber of
Wheaton, Illinois, who described his re-
ception to a recent meeting of the Chi-
cago Section of the Institute of Radio
Engineers. The dx described is radia-
tion from the Andromeda Nebula, some
800,000 light-years away, or 6 x 10"
miles!

A highly directional antenna is used
to scan the sky, the output feeding into
a tuned-radic-frequency receiver. The
noise thus received can best be de-
scribed by calling it a hiss. Many meas-
urements have been made at 160 me,
and measurements are now under way
at 480 mc. Various theories have been
advanced as to the cause of this static,
but none has satisfactorily explained all

the observed phenomena.
JANUARY,
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CATHODE-RAY TUBES are to be

used in broadcast and shortwave radio
receivers, General Electric has just an-
nounced. The tube is a tuning indicator
of new design, and will be especially
useful in FM receivers. It will also be
useful to radio amateurs and service-
men as its construction and method of
presentation makes it particularly
adaptable for service as a null-indicator
in bridge circuits and test equipment.

?}» 1 TARGET -~ f ".
{1}'\.. o '

"SPACE CHARGE
Gmp

4 FM 'CONTROL
DEFLEGTOR ~
i 3 g
. BOLNDA Ry COMPRRISON DEFLECTOR |
[ . DEFLECTOR

Features of G-E cathode-ray tuning indicator.

In the new electron-ray tube patterns
appear on a fluorescent screen located
near the end of the glass bulb. This
screen differs considerably from that in
indicator type electron-ray tubes used
in AM receivers in the past. The 6AL7-
GT employs a translucent screen, or
target, consisting of a transparent disc
on which the fluorescent material is
deposited. The flucrescent pattern can
be viewed through the screen.

The translucent-type screen enables
all other tube electrodes such as heater,
cathode, deflecting plates, ete., to be be-
hind the target and out of sight. In
previous indicator-type electron-ray
tubes it has been necessary to locate
cathode and deflecting plates in front of
the screen, making it necessary to mask
out the center of the target. »

The tube’s three deflection electrodes
are adjacent to the cathode and the
cathode-deflection-electrode-assembly is
separated from the target by the space-
charge grid. These electrodes can effec-
tively control the position of the elec-
tron beam on the target because the
velocity of the electron is low between
the cathode and space-charge grid.

By controlling the bias of the space-
charge grid the target current and pat-
tern brightness can be affected. Six
volts negative grid bias is sufficient to
black the pattern out completely if the
target voltage is less than 315 volts
d.e. “On tune” is indicated when two
halves of a pattern which appear on
the screen at the end of the tubes are
aligned. Deviation from the proper tun-
ing condition on one side of resonance
will raise one edge of the pattern and
deviation on the other side of the reson-
ance will lower the pattern edge.
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SHORTWAVE RADIO RECORDS
were shattered November 24 last, when
a six-meter signal was sent from West
Hartford, Connecticut, across the ocean
to England, Never before have such
short waves been used in two-way trans-
oceanic communication.

Climaxing several months of advance
preparation and tests, at 11.16 a.m.
E.S.T. November 24th the b50-mega-
cycle transmission of Station W1HDQ,
owned and operated by Edward P. Til-
ton, was intercepted by English am-
ateur station G5BY, Hilton O’Heffer—
nan of South Devon, and a few moments
later confirmed by G6DH, D. W.
Heightman of Essex.

The three men participating, leaders
of a group in each country, have been
closely watching the performance of
these undéveloped channels. Checking
their data with predictions of the Na-
tional Bureau of Standards in Wash-
ington, with which amateurs are co-
operating in propagation tests, they
found some months ago that the late
Fall of 1946 promised the most favor-
able conditions of any recent year, and
so arranged a comprehensive series of
test schedules. On the morning of the
twenty-fourth the English stations .re-
ported hearing American frequency-
modulation broadcast stations in the
40,000-kilocycle range stronger. than
ever before and the three amateurs
predicted—correctly—that a signal as
high as 50,000 kilocycles could be trans-
mitted across the ocean.

1947
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THREE HUNDRED MILLION
VOLTS is the expected output of a
new synchrotron under construction at
the University of Michigan, joint re-
ports from the Navy and the University
reveal. The new nucleus smasher is ex-
pected to produce energy approaching
that of cosmic rays.

The Michigan synchrotron, expected
to be completed early in 1947, differs
from others as its electron path is the
shape of a race track, not circular. Its
designers, Professors H. R. Crane and
David M. Dennison, believe the “race
track” will have definite advantages
when machines with capacities of one
billion electron volts are constructed.

Portions of the race track, which will
be about 28 feet around, can be seen
between the four sections of the magnet

‘which will set up magnetic fields to

guide the electrons in their path! The
tall, cylindrical part of the synchrotron
at the left is the electron gun which
will give the electrons an initial “kick”
of 500,000 volts to start them on their
trip. around the race track. The squir-
rel cage looking device at the right is
a resonant cavity similar to that used
in a Klystron. It is built up out of %-
inch aluminum rods, rather than of
sheet metal, purely for convenience in
construction. The cavity is frequency
modulated, the frequency going from
34.5 to 39 megacycles and back, 20 times
per second, or once for each burst of
300,000,000-volt electrons that comes
out of the synchrotron. The electrons
pass through the center of the cavity
on each lap around the race track, re-
ceiving the electric kick which increases
their energy. A given electron passes
through about 450,000 times in being
brought up to 300,000,000 volts.

Other synchrotrons are being built at
the Massachusetts Institute of Tech-
nology, the University of California,
and at the General Electric Co.

Model shows size” of the five-ton synchrotron by comparison with the human figure at right.
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Output Transformers
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SIMPLE ELECTRONIC ORGAN
(Continued from page 113)

harmonics present. For example, no ca-
pacitance across *e transformer pro-
‘string” tone; some
capacitance, a more mellow “diapason”
effect; and a large capacitor (2uf), a
clear “flute” tone. Three of these four
capacities are shunted across it by
means of tablet-stop switches so that
any desired degree of filtering may be
obtained. Volume control is accom-
plished by three more tablet stops which
switch in more or less resistance be-
tween the grid and cathode of the ampli-
fier’s input tube. A “swell” pedal for
producing smooth' crescendos is merely
a foot-actuated potentiometer connected
at the same point in the amplifier.
The tubes used in these circuits—
both master oscillators and keying con-

trols—may be practically any triode. '

The author used 6N7’s because they
consist-of two triodes in the same en-
velope and consequently only half as
many tubes are necessary, 6 for oscilla-
tors and 31 for keying controls, making
a total of 37, exclusive of those in the
amplifier and the rectifier-type power
supply called for in Fig. 3.

It should again be emphasized that
values of resistance and capacitance
given in the diagrams are only approxi-
mate, and experiment with other val-
ues probably will be necessary exact]y
to duplicate the effects described.

THE CINEMATIC ANALYZER
(Continued from page 66)

coupling are therefore used, with wind-
ings of Litzendraht wire on powdered-
iron cores. The circuit itself has, no
peculiarities worth mentioning, and is
in all respects a straight i.f. amplifier.

SOME SPECIAL POINTS

The voltages from the output of the
selective amplifier are applied to the
1.F. posts, where, by means of a shield-
ed low-capacity coaxial cable they are
applied to the vertical deflection plates
of the oscilloscope.

However, in certain cases it is worth
while to apply to these plates a detected
signal. In these cases, the connections
to the oscilloscope are still the LF.
posts. But the signals are detected by
the 6H6 double-diode. The switch S2
is thrown to the downward position,
closing the filament circuit of the 6HS.
In its other position, the 6H6 heater

. cireuit is broken and the secondary of

the last 417-ke transformer is placed
across the IF. terminals.

When studying the audio end of a
receiver, the signals brought out from
it should be applied to the A.F. posts
provided for that purpose.

Note also that when the analyzer
is not used for panoramic reception,
switch S1 permits cutting off the
high-voltage supply from the stage used
for that purpose,

Finally, for the study of receiver
i.f.’s, ‘and’ especially for making reso-
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Surplus — New

Navy Oax
Sonar Units

Partially Assembled

2

Each unit consists of the following:

1—A4" Jensen PM4S Speaker

I—Power Transformer, 115

volt 60 cycle input, output

© 315-0-315 volts at 70 MA,

6.3 volts center tapped at

3.5 ampere, 5 volt at 3 am-
pere

1—Single variable.condenser,
312 MMF with clock wise
increase characteristics

1—Input Transformer
1—Output Transformer
}—Crowe 4” Dial
1—National Vernier Drive

1—IRC Attenuator, 100,000
impedance 3 DB per step to
57 DB, Type B-31P

9—0Octal Sockets
2—2"" Skirted knobs
1—DPST Toggle Switch

1-—3 deck, 2 pole, 5 position
€each wafer switch.

1—Fuse post
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Also a large quantity of assorted resis-
tors, mica condensers, bathtub condens-
ers, potentiometer, connectors, etc.

The unit was designed to use 1,65J7;
1,65N76T; 1, 6US8T; 1-5Y38T; 1,UR-150/30
Tubes are not supplied.

ONLY

£.0.B. N.Y.

3750

MARITIME - SWITCHBOARD

336 CANAL STREET NEW YORK 13, K. Y.
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1907-1947

We honor you, Dr. Lee de Forest on the oc::uion of the
40th anniversary of your vacuum tobe, the historic audion.

1912-1947

We have heen honored by having had the prn:leze
of serving the radio clectronic field for 35 years.
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nance curves,_thé_frequ?mcy-modulalted
877-ke signal which is generated in the
analyzer is brought out from the FM

Ladesd Listing of Clechonic Apparata
posts by means of a flexible shielded g{f"'ta'dde eatd{a? /M 36/100/4 and fa&ml‘aﬂed
r.f. cable, to the end of which is at-

tached a small metal box containing =
a 50,000-ohm potentiometer to permit
regulation of the signal amplitude.

‘The power supply offers no problems.
The high voltage may be rectified with
a BZ4 or any similar tube.

Our respectfrl congratulations to

NEW

AWhen ehe 'assembly s completed, | | GET_OUR SPECIAL CATALOG “TRANSYISION"
check all connections carefully. 1t is | | OF ELECTRONIC INSTRUMENTS ELEVRIDHIE )
then possible to go on to the adjustment, | | SELECTED FOR SUITABILITY IN Comulets KW (o 18 Ble-
which requires an r.f. signal generator. SCHOOLS AND LABORATORIES e encepiliBanne Sl

The LF. posts are connected to the —ALSO— practical _sseembly. = In-
whise sweep Is_ et at 60 cydlod Tne ||  [SUPAGE EXPERIMENTAL MAMVAL | it v ob et ot
6H6 is switched to the nonfunctioning Lf,,‘,‘,,'ffuv'f,'t?,"“ﬁ:'?‘f'f!?_“_'_.K_'_‘:"_,__ $149.50

position, as is the panoramiic reception
section. Applying a signal of 460 kc to
the R.F. posts we should see a vertical
image on the screen of the oscilloscope.
The trimmers of the three last if.
transformers of the analyzer are ad-
justed to give an image of maximum
height. Then, with the controls of the
oscilloscope, the image is brought to the
center of the screen.

The frequency of the generator should
now be varied, going down as far as 410
and up as far as 6510 kc. The image on
the cathode-ray tube screen should then
be displaced to the left and' right ex-
tremities of the screen, respectively. If
they do not reach these points, the
877-kc oscillator is being frequency-

(Continued on page 127)
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To help you get the
most out of your class-
room Demonstrations,
these practical direc-
tions are illustrated in
complete detail. Avail.
able to school pur-
chasers of test equip-
ment at no extra cost.
® Send for Demonstra-
tion Experimental Man-
ual—RD. Enclose $2.00,

which is refunded when
any test equipment is

BY
SOL D. PRENSKY purchased.

® Write for FREE CATALOG of Selected Elcc-
tronic Equipment, showing Multi-meters, Signal
Generators, Oscilloscopes, Sound Amplifier Sys-
tems and Kits for radio and televieion sets.

{Delivery In 10 wks. Send 25% for C.0.D. orders.)

BASIC MICROAMMETER
AND GALVANOMETER

Used as zero- Also can be”
center. u'alva- used as mi-
nometer, €T o & mmdter,
100-0-100 ua. 0.200 ua.

{Mater noed not be opencd at alf)

Sensitirs dual movement Westinghouse meter. ruggedly
mode for aircraft, each movement 200 ua. and independ-
cnt. Two white-on-black scales furniahed for pasting
either one on outside of glass. Makes a fine foundatlon
unlt for a multimeter.

Westinghouss Dual Micro-ammeter-WD ., ...,
d $1 i wanted C.0.D.)

. $6.50

RADIOLAB PUBLISHING & SUPPLY CO.

652 Montgomery Street
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GENERAL ELECTRIC 150-WATT -~ :
TRANSMITTERS ... NOW ONLY $44.50

Theee units manufactured for tho Army Alr Forces during the
war by General Electric are now avallable st s price every
They ary tho samo brand new transmitter,
complete with scven plug-lo tuning units, antenna tuning unit,
. and_instruction
book, which sold for es high as $175.00 last Year. These trans-
mitters have o frequency range of 200-500 Ke. and 1500-12.200
and will opcrale on the 10 and 20-meter bands with slight
modification. Inatruction booklet for conversion to 110V, 60-Cycle
X 23 x5 9%

amatour can afford.

NaDOtor, conpector pluge, cables, all tubes,

is elso included. Transmitter dimensions gro 21%

inches. Total shipPing welght 250 lbs, Obtain yours NOW for
has ever been sol

the lowest price at which this modol
COMPLETE .

seecreerrotatscorsetitanas trebeetenneone

1d
$44.50

uses

8 rclays
actuated

for tala

code or
FM set.

Gen
TERRIFI!
pre-pdjusied frequencies from 435 to

celver uses 10 tubes

inally des
08 {18 o ¢inch for an;
] uaing an

eral Electric RT-1248 [15-Tubo' Transmitter- Receiver
C POWER (20 Watts) on any 2 Instantly sclected. easily
500 Megacycles. Transmitter
A Weostern Electrlc 318 A as final. Re-
including 9553°4. an firat dotector and oscl!-
3—TH7'6 gs IF's, with 4 alug-tuncd 40 MC. IF trans-
. 7EG’s, and 7F7's. In addition unit contains
designed o opfrate ahy sort Of ¢xXtérnal equipment when
A recolved mignal from & similar sct ¢lsewhere. Orig*
ed for 12V operation, power supply is not inciuded,
smateur to conneéct this unit for 110V AC.
supply capable' of 400V DC at 135 MA. The ldeal unit
one¢ use aé In a taxicab, or for any kind of rémote cOn-

tubes  Includt

il ol applicationa as with dronc sirplancs. Instuctions 8nd din-
grams supplled for running thg

RT-1248 transmitter on clther
voice, and for using the recelver as cither an AM or
As an FM set, th: the 1248 {8 capabic

cpnsiructing the converter,
guwllcd in orixinal cartona with 1

oscilistor and IF sectiona. output.is 160 Watts. Price including dynamotor
o U ot .03— red ots of 2 or . 3 . o

'l‘:‘brﬁk:urgg:g‘r’ m;flgnc? 35‘3,‘2’ 1:3'%;:.0'&?- :npnléol-:::‘:f:hﬁhems.vﬁl —$185.00. Write for literature describing any

WO, on _elther O VDC and supply a Wi T . H 3 i i

1 only 815.00 additional, unite you wish more information on.

Famous Collins

Autotune Transmitter

This is the well known unit wsed in Army and
Navy planes that features automatic motor tun-
ing of any of 11 front-panel preselected fre-
quencies up to 18,100 K¢, as well as manual tun-
ing at any time. The transmitter operates on
voice, CW, and MCW on all frequencies. This
beautifully designed unit uses an 813 final, and
‘push-pull 811’s a8 modulator, measures 23%x1314
x11, and weighs 70 Ibs. Estimated average power

BENDIX SCR-522

Very High Frequency Voice Transmitter-Re-
ceiver—100-to-1566 MC, THIS JOB WAS
GOOD ENOUGH FOR THE JOINT COM-
MAND TO MAKE IT STANDARD EQUIP-
MENT IN EVERYTHING THAT FLEW
EVEN THOUGH EACH SET COST THE
GOV'T. $2500.00. Crystal Controlled and Am-
plitude Modulated—High Transmitter Output
and 3 Microvolt Receiver Sensitivity gave good
communication up to 180 miles at high alti-
tudes. Receiver has 10 tubes and transmitter 7
tubes, including 2-832's. Furnished complete
with 17 tubes AND POWER SUPPLY for 12 or
24 volts, alao remote control boxes and cable con-
nectors. We include complete diagrams and in-
structions for the simple conversion of the 522 to
full 110-Volt, 60-Cycle operation, Your cost $44.50

Six Band Communications Receiver

Featuring continuous coverage from 1600 Kc
to 18,000 K¢ on a direct reading dial with the
finest vernier drive to be found on eny radio at
any price—extreme Bensitivity with a high de-
gree of stability—crystal filter and bDhasing
control—BFO—antenna compensation—transit-
receive relay—standard 6 volt tubes. Contains a
plate supply dynamotor in compartment within
the handsome black c¢rackle finish cabinet, the
removal of which leaves Dlenty of room for in-
ptallation of a 110V, 60 or 26 cycle supply.
These new receivers, which make apy civilian
communications receiver priced under $200.00
Jook cheap and shabby by comparison, are only
$44.60. Power supply kit for conversion to 110V,
§ 60 Cycle, is only $8.60 additional.

14 Tubes UHF
Superheterodyne Receiver

This beautifully comstructed recelver was designed ecape-
cially for Sigmal Corps communication service, and fs
ono of tho finest and most sensitivo seis evor manu-
factured. Operating from 110V 60 Cycles, this sct has
two tuned RPF atages. tuned converter and oscillator,

slug tuned . LF. stages, diode detector. tuning
eye, and & two-stago amplifier that will drive 8 speaker
or phones. The frequency range fs 158-210 Acs, Jt ls 8
simple matter to opersie on other bands by making a
glight alteration in the tuning coils. A comblets set of
tubes is included wWith each receiver. along with a cir-
cuit disgram and parts lst. The high-voltage
supply delivers 150 mililampered, and 18 well 3
by 8 heavy-dily choke and threc 7 Mfd. oll-flled con-
densers. This bny of a lifetime coet the governmont
about $700. Amateurs and expsrimenters will never agaln
be sble to Purchase flno equipfuent at such a tre-
meadous eavingl Only $£39.85.

through T1 and a coaxial line to the
sound unit. The unit consists of a two-
stage i.f. amplifier, limiter and dis-
criminator. Only one stage of limiting
is used but has been found ddequate.
No audio amplifier is included since
most present day broadcast receivers
contain a phonograph input connection
to which the output of the discriminator
can be connected, thus saving the addi-
tional equipment required for an audio
amplifier.

Photo B shows the complete television
receiver. The large chassis contains the
mixer, hA. oscillator, all video circuits,
the sweep circuits, the high-voltage

Photo C, below—Rear view of set, especially
Photo D, tight—Top view, layout coded to

BUFFALO RADIO SUPPLY e 219-221 Genesee St., Dept. 1C e Buffalo 3,N. Y.

e

BUILDING A TELEVISER
(Continued from page 61)

power supply, and one low-voltage pow-
er supply. The small chassis in the mid-
dle contains the FM sound unit. The
power supply for this unit is built on
the chassis to the right in Photo B. The
chassis measure’

front of the main chassis. These are
from left to right in the photos: focus
control R97, power switch SW (rotary
type), contrast control R3, brightness
control R44, channel switch, and os-
cillator tuning control C7.

Two jacks are mounted on the front
of the sound unit (center, Photo B).
The jack on the left is for audio output
while the coaxial connector on the right
is for the i.f. signal input from the main

16% x 14% x 2%;
7% x 7T x 2% ;’and
5x8%x11% inches.

Six controls are
mounted on the

showing tube mount.
agree with parts list,

.

¢ . \
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MOST —
OFTEN—
NEEDED
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Afeost - ¢ )-';:h R

Covermg 1946 1942 1941

Each manual contains behveen 192 and 240 pages. Price each $2.00

Service radios faster, better, easier, save money and time, use these
mast-often-needed diagram manuals to get ahead in radio servicing. Clearly
printed circuits, parta lists, alignment data, service hints are the facts
you need to improve your servicing ability., Save hours each day, every dny,
Iet these six volumes furnish diagrame for 809 of all sets you will gervice.

See Your Radio Jobber or Send Coupon»

Supreme Publications

PUBLISHERS’OF 'RADIO BOOKS, MANUALS, AND DIAGRAMS

9 S. KEEDZIE AVE. *——
chassis. The power input plug is mount-
ed on the rear of the sound chassis. The
power plug and cord are shown con-
nected to the terminal strip on the end
of the sound unit power supply.

CHICAGO 12, ILL.

RADIO DIAGRAMS

Army Aircraft

We salute Dr. Lee de
Forest, a pioneer and
leader in radio.

1940, 1939 1926-1938

_| [ This volume $2.50

----------------------------------------q

[ ]
: NO RISK TRIAL ORDER COUPON L
§ SUPREME PUBLICATIONS, 9 S. Kedzle Ave., Chicago 12, ILL. |
1 Ship the following manuals: (Money back guarantecd) }
:U 1946 O 1942 0 1941 0O 1940 1] 1939 0 1926-1938 M
1 L Price cach volume only $2.00, postpaid ) L %250 J»
: Or am encilosing . I gend postpaid. :
: () Send C.O.D. I am enclosing $............ deposit. :
[] [ ]
DI NAINEG: o' bt s e UG0S « + 51515 « o ola o aTote B loleToreToloolo o S o5 TeroTe oL 1o o B T atero] L
: :
1
8 AdBresnl poimmream s oy S b PR EE G- a5 Fr S DEESE Do SEP I & e 855 15 [ ]

The 5BP4 picture tube is mounted :
above the main chassis in a metal shield Receivers nynamOtor
constructed of light sheet iron, which BC-946-B DM-3ZA

serves to keep stray magnetic fields
from affecting the picture. Four rub-
ber grommets at each end of the shield
support the tube and prevent it from
touching the metal. The shield is 13%
ihches long and measures 5% inches

Bruudcast. band from 520 to 1500
Kc, tube complement: 3—128K7.
1—128R7, 1—1246, 1—12KB; can
be used with 24 V dynamotor sup-
pIsing A & B power; can bo con-
verted to AC or Dc cvr 32 volt sets:

3 stages of IF u
$12.95

gan:’ 3 gang condon:cr
Complote with tubes and schomatic,

To match receiver; in-
put 28VDC: output 260
V; original cost $33.96.
Ship. wh 6 lbs
Your Cost ea,

Lots of 10 ea.

$4.95
3.95

in diameter at the large end and-2
inches at the small end. The shield sup-
port (Photo C) is a U-shaped bracket
10 inches high.

The parts-should be laid out and
mounted on the various chassis before
w1r1ng is begun. The best schedule for
wiring is to wire the power supplies
first, then the sweep circuits for the
picture tube, and last the video and
sound circuits of the receiver. Each cir-
cuit should be checked as far as pos-
sible for operation after wiring is com-
pleted.

A layout of parts on the main chassis
can be seen in Photo D. Parts are
mounted as close as possible to insure
the shortest leads when wiring. This is
especially true in the r.f. portion of the
receiver. The power supply components
are to the rear of the main chassis with
the positioning controls R90 and RS%1
located on the rear of the chassis since
they are seldom used {(Photo C). Con-

(Continved on following page)

RADIO-CRAFT JANUARY,

Signal Corps Receivers

G tubes; 3-12S8K7. 1-12SR7, 1-12A8.
1-12K8° 100-350 Ke (specify freq.
deslred) 3-6me; power 28 VDC, mfd.
by Weslern Elec., cte. Ship, wt. 19
Ibs. Original cost $09.23. Completo
with tubes, whole recoiver at cost of
tubes only, Slightly used G 95

Signal Corps Radio Receiver

BC-367-B 2 tube sct—1—128Q7:; 1—12C8;
original price $18.76: ship. wt.
. $3.95.

6 Ibs. Your COST (less tubes) .
SUPREME FOUNDATION METER

40 Micro Amps. 20,000 ochms per volt.
4%” gquare. Manufactured by Supreme
Instruments Corp

ek $8.95

HIOCKOK 2%” 0-150
Volt AC Voltmoter
ench wa...passmoes $2.49
fots of 10

31%5” G. E AUTOMATIC TIME METER

60 cycle 110 volts, This time meter consists of
a cyclometer driven by a telechron synchronous
motor. Connoct “to sn electric circult: it il
measuro and indicate the number ,of hours,
tenths of hours or minuies that the clrcuit i»
in uso. Ship. wt. 6 Iba. list $17.00. 4

YOUR COST

plus shipping chnrxes

DEPT.

—>ARROW SALES INC.=—

59 W. HUBBARD ST., CHICAGO 10, ILL.
Telephone: SUperior 5575

1947 119

for



LIBERTY'S TRIBUTE TO
DR. LEE DE FOREST

"He has made ragdio entertainment avail-
able to millions—nhis research launched
an industey."

Liborty Lot *

RADIO PARTS
and
EQUIPMENT

SIGNAL CORPS JACK BOX
- BC-1366

Cast aluminum box held together
by I'l banana- plugs; 2 jacks, |
single and | double circuit, po-
tentiometer, and double deck
hand switch. Single unit 59¢. Lots
‘of 10 45¢c. Lots of 100 38c.

o

SIGNAL CORPS RADIO RECEIVER

2

Broadcast band from 520 to l500 Ke.
tube complement: 3.12SK7, 1-125R7,
1-12A8, 1-12K8; can be used with 24V
dynamotor supplying A and B power; can
be converted to AC or DC or 32 Volt
sets; 3 stages of |.F. used. Uses 3 gang
condenser. Complete with tubes and
schematic. $186.95

RECORD CHANGERS
Detrola—late model ,......$16.50 net
Crescent—Ilate model ..c...$17.50 not

RALCIO KITS
b Tube “Super Het",.........514.95
5 Tubs “‘Super-Het” AC.DC,....$12.95
Special 5 Tube *'Super Het" with Slide
Rule Dial eev.ie0vesnsenoennes $19.95

OIL FILLED CAPACITORS
mfd-1000 V. ......
mfd-1000 V.., . ...,
mfd-1500 V,.......
mid-600 V,
mid-1500 V. ...eiitven...

YOLUME CONTROLS

S0 ohm iOM ohm  200M ohm

100 ohm 20M ohm | meg

700 ohm 40M ohm 2 meqg
1000 ohm SOM ohm 25 meg ohm
5000 ohm 100M ohm Your cost 25¢ ea.
Duals—your cost 35¢ each.
100M-100. meq ohm 100 meg-15 ohm
25% Deposit with order, Minlmum order $2.00.

LIBERTY SALES CO0.,

NEW YORK 13, N. ¥

$eop s ame

teiiessa--$1.90
.$2.20

RN E XN
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BUILDING A TELEVISER
(Continued from page 119)

" trols R90 and R91 as well as focus con-
trol R97 are insuldted from the chassis
because they are at a high potential
above ground. When wiring the high-
voltage” power supply, precautions
should be taken to adequately insulate
all wiring to insure against short cir-
cuits in the receiver (and also against
possible fatal shock to the builder!).

The sweep circuit oscillators and
amplifiers together with the synchro-
nizing circuits are located on the right
side of the main chassis as shown in
Fig. 10. The height and width controls
R60 and R86 as well as the horizontal
and vertical hold controls R76 and Rb66
are mounted on the rear of the chassis
(Photo C). .

When wiring the r.f. portion of the
receiver, attention should be given to
short leads and good grounds This is
particularly 1mportant in the mixer and
h.f. oscillator stages since these circuits
operate at comparatively high fre-
quencies. If oscillator leads are not
kept short, difficulty will be found in
getting the oscillator to tune above 90
me. It was found that with certain wir-
ing conditions even a straight piece of
wire 2 inches long had too much induec-
tance to enable the oscillator to be
tuned to 90 mec.

The second part of this article, which will ap-
pear in an early issue, will describe the con-
struction of a complete FM television sound re-
ceiver, with all data nccessary for winding the
r.f. coils and {.f. transformers. A complete parts
list will be published in that installment.

TRAINEE FIVE RADIO
(Continued from page 86)

volume and correct position on the dial.
As the tuning condenser is of the cut-
plate type, made especially for a broad-
cast-band superheterodyne, there is no
padder to adjust and very good tracking
is achieved. As a final warning, common
sense must be used. Long plate or grid

leads will result in oscillation and much

grief.
[==C.
Amateurs may attain the number

of 250,000 in the near future, predicts’

John Reinartz, head of RCA’s amateur
activities. Captain Rejnartz attributes
the increase in operators to the fact that
many returning servicemen became
versed in.electronics during the war and
an‘equally large number were engaged
in radio and radar manufacturing jobs.

NEW GATHODE -RAY TUBES

N‘(-w 354, 955 958 nnd 957 Acorn tubes in cr&rlnnl
cartons, nov. rejec nee r.-ec.h. posmnm in . 8.
Writc for ain 1let.

OHMEYER ENGINEERI G LABS.

--i------—_
?
H
o
3
4

Fairview Blvd. Dept. K Hemnlm. N. Y.

RADIO-CRAFTY

~HARD-TO-GET PARTS~

POWERFUL ALL-PURPOSE INDUCTION
MOTOR

"~

(DEAL FOR EXPERIMENTEAS—101 USES
Sturdily constructed to brecision

els, irens, and other aoolica-
Consumes lbou' 15 watts of
power and has p Bpeed of 3.000
hen ncared down. this
lturdy unlt wlll constantty oper-
ate B-inch  turntable lcaded
with 200 ibs. dead wniuht—THAT'S POWERRI]
Dimensions 3* high 2~ ldi deent
has 4 convenient mountlnz ntud; aft ia 'l/u' la
by 3/18* dl.rm:lcr and ns In self-all&n: o
g8, Desi 5?“ lor J10:20 Vorta. 80780
N onl!- 8hp.

ITEM NO. 147 $2'95

YOUR FRICE

ULTRA MAGNET

LIFTS MORE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET
Lifta 8 1ba. essily. Welkhs 4 or.
Made of ALNICO new hifh-magnetic
steal. Complete with keeper. World’s
most powerful magnet ever made.
The exverimenter and hobbylat will
fin@ hundreda of excellent usen for
this hiRh quality permanent maXnel.
Meoaures 184" x 1L Shin. Wt
Viem o, 159 $| 50
YOUR PRICE O

THE MAGIC ELECTRIC WELDER

Hero 18 onc of tho
mogt compact, prct
eal welders wo huw
ver  peen.  BRAZES,
SOLDERS CUTS ALI.

©
powcr unit, flame and
metalllec  are &

o
SAFEYY is as-
surcd. Mo fumes with this outf't. SET COMES COM-
PLETE—nOLhI‘nK else to buy BRAND NEW OUTFIT.

Guur-n'.‘c‘cd or one Simple instructions with
YoUR BREES $19.95

AMAZING BLACK LIGHT!!

Powarful 250-watt Ultra.Vicliet Scuree

The best and most practical
Source of ultra.violet light for
general emrlmenul an
talnment use. Makcs all fiu
cent subatances brllHlntly luml
hescent. No transformers of an
kind needod. Flis any standard
llmr sockct. Brinfs out beau.
tiru. opnleucent hues in various

mnerﬂl; swell \lﬂf

N T zm NO. 87
YOUR PRICE ..... 0

WESTERN ELECTRIC BREAST M!KE ¢
‘I'hlu is @ ﬂne 1ight-welght air- .
Rt i-ubo microphone. It welghs

on.

Mike comes wH.h breastolato
moununz and has 2- .
in; adJu:ﬁ'm.‘n! so that
adjusted to uny deslred poslllan
There are Woven strups; one
Foca l.round neck. * the OLhL‘l
around = chest,  Straps  can  bo
Enapped. on and off qulauy by an
ingenlous nrrongement.

18 excellent mike can_ be

udnpted for hame brondeasting or W

vate eommunication Wuwm By
dlsmwntlna‘ breastolate, it can

used as desk mike ;

Comes compicte with 8.foo
cord and hard rubber phug. Flnlshed In lneranuud
plate, non-rustable. Shipping we!
ITEM 152
YOUR PRICE

$1.49

Sangamo or olﬂ!r‘l\!rllllbll 1

me3?  $5.95

ITEm 33

YOUR PRI"E .

----------------------—---‘

HUDSON SPECIALTIES CO.

40 West Broadwsy, Dopt. RC-1-47. New ¥ork 7, N. Y,
I have clrcled below tns nomvera of the ltams l'm

o'l“dr nll'ﬁm‘i ol h"mi“l‘"c: %’ncloaed (NO op

<

o “o‘éns‘ U‘:L’;gss ACCOMPANIED WITH A o:nosrr)

OR denosit of 8. .. ... .. ia enclosed (20075

unu;::m eL,nln order C.0.D. for bll-nce NO _€.0.D,

ORDE FOR s THAN $£35.0D. BE SURE TO iIM-

CLUDI &H :IPQING C'.I:gﬂ ES.

" 158 [ 1]

,,!,..l;l...li......-‘-.c.u.‘ri’- ............ .

CItY coesrnssrerssnnrnrcatns Btate vecaonsene
P o o 0 D 0 D D SN 5 O G0 BN S5 BN S5 D D BN O B N O
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CRYSTALS MTD “AT"
CUT NEW GTD 85c@;
4 for $3

6250 6750 (8mtt)
6797 €0 6863 (llmtr)
7000 to 7425 (40, 20. 10mtr.)
8335 to 9000 (Bmtr)

ACTIVE 0SC'S GTD

DC-9 STD [000KC = 10cy $5.85
DC-15A STD200KC * [0 ¢y 5.95
100KC STD ............. A

. Condsr kit qry sllver micns; 60 0P «.........
Resistor kit 100BT% &1W: 50 to 2 mogohms..
Control kit ABJ;: 50 to-2 meg: 10 for ........ 2.50
Kurman 1000KC ITummen 0p §-8V ($8) .... .97
Cased Hmticelly sealed Transformer Pri 50
800cy 105-125&30V;: Sec 1000VCT&300/110
ma, B.3V/5A, GV/3A, 6.3V/.63A. 6.3V/.654A,
/1,254 & Two cased H' sealed ‘}0
y/110ma_chokes & ‘Two Condsrs Smfd/
Bg&\’AC 1000WVDC Pyragol & RX80 &

BOCKEL “covusicenauncennsonnaraenanrtonnas
Baythcon cnsed 840VCT/110ma, b30VCT/2ima,

5V/3A, BV/3A, 6.83V/1A, 8.3V/.8A. 115V/80

Prl & Two 10Hy/110ma H'scaled:chokes &

oll Condsrz 2/2.5mfd&5mfd/600WYDC oll., 5.95
Thermador Coged SC Rated Cont 3800VCT/

6KW/2.7 Amps, Primary 200, 210, 220. 230,

240. 440: 50/60cys ($365) "TAB' SPECLAL 45.00
Collins caged 6Hy/1,2Amp/12500WV 16.00
Amphenc] octal sockots.mica B S8TN 25 for
‘Cinch Loctal sockets with eaddle
Amphenol Maginsl sockets 48S811L ........ .39
GE Pyranol 15mfd/330VAC/1000WVDC 2.75
Condse GE Pyranol 30mfd/660VAC (3 unite) 8.10
Condsr Wstghse 2mfd/12500WVDC ($210)....25.00
Condsr Wstghso 1mfd/25000WVDC ($395) ....75.00

. 1.50
.50

NEW NAVY DYNA-
MOTORS FEICOR DC
GT'D overseas packed.
AN insp Hi-eff. CONT.
duty, Input 12V/4A or
24V/2A, output 500V/
60ma: Inpult 12V/BA
or 24V/4A output 275
110 ma_ & 12V/8A.
Eithor UNIT §1.85 or

Lx 2% H x 44"
Adaptable to 6V opera-
tion. Alalco Ficld

That’s A Buy

Cathode Rey Transf Pri 115V/60cy: Seo 1000VCT
.045ma & 795/360V/.08ma. 5V/3A, 5V/BA. 6.8V/IA.
6.8V/0.3A & 3BP1 tubs & ..572.50
Littolruse 250ma/3A0 (LP.

WESTON MODEL 79
Portable {neulatton toster and megger NEW NAYY ter-
mination. Tests {nsulation and resistanco up to 200 meg-
otm:wL tost potential 350 to 500 vde. Resistance 0-20-200
8 .5 ond 5 merohms center scalo. 47 84. 50 mlcro-
amp mtr. leas batterics. test lcads and
(LB  STOTY (55 udrd vt i bubiotona S0 Er- 212 81586 o <gmedass = o
with carrying case $24.756; Parts for 500V-AC supply $9,

IF YOU DOKT SEE IT—WRITE FOR IT

Cryatals IN21, 22, 2, 25 GTD 4 tor ...... ...$1.50
Condsr oil 20 mtd/600WVDC (1-2-4-5-8mfd 1.50
L8-3 Perm Mag 8° hvy duty Sphkrs {IN) ..., 4.95
$2 Min. order FOB N.Y.C. Add Postage all ordors
and 25% deposit. WHItehall 3-3557. Send for catalog

300, Specialists In international Export, School, Coliege
& industrial trade, Money Back Guarantes..

RCA 808 JAN-CRC New Qt'd Fl) 7.8V
4amp. Plate 1500V /200 W-tu;
140 Watts output each “UHF*

(List $7.75} “'TAB'" $3.75@;

G
820B/3E20 & nocket .
GE&RAY 858 on ﬁ‘ﬁl.‘: 2 for .. k

ten ... 1.2%
805/905 & Socket §6. 2 for 11.00
GE448A/2C40Likhthouse (511) 6.99%
GEB48 & Sockets $7.50,

7_Box,

268 UUHF (LP$5) . ......
BAKS boxea $1.28@: 2 tor ..

8AGS5 boxed 75c@; 2 for P §

872A Now & socket. TWo fOF ....au..csuues .
VR150 Now (LP $3.20) .B5@. 2 for
SBP1 of 5BP4 Now & sockot

Guen

S iy o H

6J5 new (LP $1.85) 65@: 2 for
6V6 new (LP $1.50) 83@; 2 for .
6C4 new (LP $1.80) 75@: 2 for ..
2X2 new (LP $3.20) $1: 2 for
1D21/631-P1 STROBOTRON (LP $6) . .
WE703A tube UUHF/1000mc's (LP $40) ....
WE307A NIF Pentode (LP $13)
WE30DA RF Pentodo (LP $24)
WE717A Door Knob tube new ($7.50)
1625 New bosm (8°807) .T8c: 2 for .

mmswhbbbhh

RESEESBHRTRTIE3E

BCA-30 (LP_$1.35) 65¢@: 2 for ...
RCA-1E7G (LP $3.20) $1.50@;
RCA-614 UUHF ($9.50)

5 'RAY oye tubes (LP $1.80) 2 for ...
9002 New boxed RCaA {LP _$2.50) 2 for
GE 1041/RK60 new FW H, V. Tiect ($2.75)
m({lz_}r; nﬁymm Dew FW 500V/15Amp

GE Vacuum Condsr 50mmfd/18000V 3.
Now TBY Vibrator pack and 5'Battery, Manusl 9.

-o;pg'_a,.u:'@in'

N mmonPo—mesnes—o—cwe=B

Raythoon B6BA
filament transfor-
mer 113V 80c pr,
2.5Vt 11A Sec
and Two new RCA
8GBA tubes .$5.80
With Millen caDs
and sockets $7,00
Raytheon Trans-
formor only $3.25

Combination Two
812A°s 'ON
TNSF. SOCKETS

“TAB” - DEPT. RC1, 6A CHURCH ST., NEW YORK 6, N.Y., U.S.A. « “TAB”

New gtd ,.$12.00

than the radiator (which is an electrical
half-wave) and the directer is shorter.
A difference of about 5 percent in each
case is found to give maximum effects.

The length of a parasitic element
varies somewhat with its distance from
the radiator, and the radiation resis-
tance decreases as this distance becomes
shorter. It is usual to build a refiector
a quarter wavelength behind the radi-
ator and to place @ director at about
.1 wavelength in front of it, thus form-
ing a three-element beam. By rotating
the assembly, the beam may be pointed
in any direction. ;

A commercially-designed 146 mec ar-
ray is shown in Fig. 2. 'This antenna
is made to be assembled as a six-element
beam antenna, The figure shows only
one bay, comprising one radiator, re-
flector and director. The other three
corresponding elements are located at
the other end of the horizontal support.
The radiators are fed in phase from a
coaxial cable which is led up the vertical
pipe and through each arm of the
horizontal support. Since the two bays
are fed in phase, they must be separated
by a haf-wavelength. ¢

Each element is° made of half-inch
aluminum tubing, sealed with spherical
tivs on the ends and rigidly supported
to withstand wind and ice. This is im-
portant if wobbly signals are to be
avoided. The mast cam be made ro-
‘tatable, usually a requirement for ama-
teur and. listener use.

The high‘power-gain obtained from
the six-etement beam antenna is illus-

RADIO-CRAFT for JANUARY,

ANTENNA PRINCIPLES
(Continued from page 72)

trated in Fig. 3. The horizontal plane
pattern shows distance vs. angle from
the forward direction of the array. The
pattern shows that the signal level
say 10 miles from the array in
the forward (0-degree angle) direction
can be received at half this distance,
only within a restricted angle of 64
degrees. Outside this angle, the signal

‘strength is greatly reduced. With this

array, a 10-watt transmitter gives the
same output in the favored direction as
does 60 watts with a non-directional
radiator.

The simple dipole can be greatly im-
proved and certain of its disadvantages
overcome by using specially designed
antennas derived from it.

The J antenna shown in Fig. 4 is a
popular one among ‘amateurs. It con-
sists of a dipole connected to a lower
matching section. This section may be
considered to be another half-wave bent

(Continued on following page)
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P=HALF POWER ANGLE 84°

ABOVE CALIBRATION DEGREES
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Courtcsy Workshop Associates, Inc.

Fig. 3—The complete antenna of Fig. 2 with a radiation pattern showing its directivity.
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-

to form two parallel conductors. As de-
scribed ‘in the previous article, voltage
loops appear at each end of a half-wave
section and a voltage node appears at
the -<center. Therefore, high-voltage
points are obtained at the upper ends
of the matching section and practically
zero voltage at the lower or closed end.
Consequently, the radiator (upper part

\ 1K}
.

DIPOLE || Ar2

ol

MATCHING
SECTION N4

EDERS

Fig. 4—The "J" antenna is employed widely.

of the antenna) can be connected di-
rectly to one end of the matching sec-
tion. Actually, of course, the entire
antenna, consisting of radiator and
matching section is made of one piece
of heavy aluminum or brass tubing, or
of two. parallel conductors connected at
their bottom end.

Since the voltage is high at the upper
ends of the matching section these
points are at high impedance, while the
impedance at the bottom of the J is

EXTENSION OF
INNER COAX — ]
CONDUCTOR A4
-~
SLEEVE AND OUTER INSULATOR
COAX ARE . yBETWEEN
CONNECTED HERE o’ (373
UPPER
SECTION
N
LV,
-LARGE DIAMETER
METAL SLEEVE
Uad —t. »
s
NDUCTOR

7
INNER COAX CONDUCTOR
Fig. 5—Construction of the co-axial antenna.

almost zero. This.means that the entire
antenna can be directly grounded or

connected to a grounded mast, thus

eliminating insulation and mounting
problems. Also, since the impedance in-
creases gradually from the closed end

RADIO-CRAFT. for

of the matching section (bottom of the
J) it is evidenti® possible to find any
desired impedance somewhere along the
section. This may be done by experi-
ment.

The feeders must be attached at those
points where the ratio of maximum to
minimum voltage along the feeders is
as small as possible. It may be de-
termined by use of a vacuum-tube volt-
meter or an r.f. ammeter moved along
the lines. When the voltmeter or am-

meter shows as nearly as possible a,

constant value all the way down the
feeder lines, the impedance is correctly
matched, and maximum output is being
obtained.

COAXIAL ANTENNA <

The two conductors of the J matching
section are not actually balanced be-
cause one connects to a dipole and the
other is left open. Under these circum-
stances the two currents cannot be ex-
actly equal in each conductor. Because
of this, there is some radiation from the
matching section as well as the dipole,
and the reaction between them distorts
the doughnut pattern and may cause
power to be radiated upwards. This is
undesirable where local coverage is im-
portant, as in police radio and general
amateur work.

The --coaxial antenna, designed to
eliminate much of this difficulty, is
shown in Fig. 5. It is a combination of
coaxial feeder and a dipole antenna.
The inner conductor of the feeder is ex-

The rods are changed to change frequency.
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tended by a quarter-wave and this be-
vomes the upper helf of the dipole radi-
ator. The outer coaxial conductor is
connected to a large diameter sleeve
which becomes the lower half of the
dipole, The sleeve (like the upper por-
tion) must be a quarter-wave long elec-
trically. Because of its wide diameter,
however, its length is generally much
less than this physically, and must be de-
termined by experiment or calculation.

In this antenna, fields due to the

600 OR 8500 FEEDERS
Fig. 7—A wide-band 3-element folded dipole.

feeders cannot react upon the radiator
sections due to the grounded shield of
the coaxial cable. In addition, the two
feeder currents are balanced, one feed-
ing the upper conductor and the other
feeding the sleeve. As a result, there is
practically no high-angle radiation from
this antenna and it is an efficient type.

GROUND PLANE ANTENNA

High-angle radiation of power can
also take place from the earth. This can
be eliminated by cancelling out all
downward radiation so that none can be

Fig. 8—A commaercial type wide-band antenna.

reflected upwards. A ground plane right
below the antenna can be introduced for
this purpose. Fig. 6 shows such an an-
tenna. Electrically, it is a quarter-wave
vertical radiator mounted on an in-
sulator and fed by the inner coaxial
conductor. The outer conductor feeds
the ground plane, which is made of
either four or six spokes or radials
which are mounted on a metal plate.
Although these radials do not make a
closed plane, the effect at the very high
frequencies is practically the same.

" A2 o A2
3 A -] s
b — 1P B -

Fig. 9—Simple full-wave end-fire “array."

When desngned properly, the radia-
tion pattern is circular (or non-direc-
tional) in the horizontal plane, thus
assuring a more efficient use of the radi-
ated power. Downward radiation is
prevented, and therefore no reflection
upwards” is present. This antenna is

RADIO-CRAFT for

JANUARY,

TUBES
RELAYS
'CHOKES
_ RESISTORS
RECEIVERS |
CAPACITORS
TRANSMITTERS
TRANSFORMERS

* FEATURES
Extremely high gain.
Twogrounded-grid lighthouse stages,
Tuned cathode and plate circuits.

R.F. circults individually shielded
with silver-plated brass.

Disk type vernier trimmers.
National velvet vernier dials.

® We know you have been
wailing patiently for your copy
of the SURPLUS caialog. E
Now here it is, available to
YOU!

Packed with the latest electronic
components and equipment at ..
prices a FRACTION OF THE
ORIGINAL COST. e
All equipment strictly BRAND
NEW and UNCONDITIONALLY
- GUARANTEED.

Are you on our mailing, hsl"
Send a posicard for your’
FREE Copy'

UHF PRESELECTOR
For the UHF GANG!

The Highest Gain Preselector Made!
STOP DREAMING HERE IT ISt
The most eI(nc:enlly designed unh of"
its type which has ever been made
availabje to the amateur.

Complete with 3.GL446A tubef,
spare parts, cables and sturdy wood
carrying case.

Original cost $275.

.390.
All units Brand New., 5T

Your cost

FREQUENCY RANCE: 175 Mc. 10 220 Me.
Easily adapted to” cover the (ollowing
bands: 224 Mc; 144 Mc; 54 Me; 28 Mc.

SRS = |

30 MUNSON ST.. Dept, R-1 |
PORT WASHINGTON. N. v

e o e e e

200 FORMULAS Tﬂ SUCGESS

ANY milljon dollar firms started
with a single formula, for which
Lhtg paid = big price. Here vou

have 500=no len-—trloﬂ. lnd tested
formulss. recip®s and procCeses for
making things « = all At the ridic-
uluullr iow price of 25
Hi s your onbonum? to atart a
business " with bu tw dollars’
capital and with undrezmed of Drofits
in prospect. You can also uso theso
formutas in your own homeo to cut
houlehuld egmmmel

Lorkanon o cut costs as much as
10009,

Qun nnylng out many doilars 1in

fita to manufacturers. swwholesalora,

nnd. de.!cra whqn you can make the

same thing yourself for & fow ccnts.

3 vl;hg:'l ¥ou follow our

66 PAGES, 3200 WORDS IN TEXT
Send for *S00 FORMULAS AND RECIPES" to-
day. Encloss 25¢, uut 8 alll You won't be aiked
for another cent now or later. Sold on a money-
back guarantee.

NATIONAL PLANS COMPANY

P. O. BOX 26 R, STATION N, New York 23, N. Y.

GENERAL UTILITY L‘HEST

Radio Parts — Hardware — Tools, Etc.
End oPening~—2 drawera 2” deep x 84" x 15147
100 compartments. Every shop nceds several of
these well constructed plyWood chests shipped ex-
press C.0.D. S/C cost $27.50,

Rush order today special price, $5.45

TERRY JAY

550 Arlington Place, Chicago 14, Illinois

For numerous conirol opplications such at
burgior alosms, indusirio! safety conirals,
culomatit ¢ounters, o in Conjunction with
o chime or bell 1o announce entrance of
persent In atores ond offices. Far AC.
Complete with all rbee
and buili-in SPDT relay

ADSON‘RADIO CO.

221 FULTON $T. NEW YORK 7, N. Y.

easy to construct and install because it
needs only one solid support,‘which may
be combined with the coaxial feeder.

1947 :

jMost antenna systems tune sharply
bécause of their bagically high Q. In
(Continued on following page)
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" ANTENNA PRINCIPLES
(Continued from page 123)

other words, their reactance is much
greater than their resistance when they
are tuned off their resonant frequency.
This works out well if only one fre-
quency is to be worked either with c.w.
or with amplitude-modulated phone.
For F.M. and television, the situation
is changed and the techmical require-
ments are much different. The antenna
must be designed to have 4 more uni-
form response for reception or trans-
mission of the wide-range signals.

The simplest wide-band antenna is
one which is constructed of relatively
large-diameter tubing. Electrically, this
has the effect of reducing the Q. Still
better results are obtained through the
use of two or more conductors to form
a single antenna system. A common an-
tenna for this purpose is the folded
dipole made of aluminum or copper
tubing (Fig. 7). The figure shows three
elements, but any number may be used.
The distance between elements should
be very small, a few inches at most, so
that they are effectively in parallel at

‘| the frequency of operation.

Another great advantage of the fold-
ed dipole is the increase of impedance
which is obtained at the point of feed.

Fig. 10—Transmission from long-line antenna.

For two elements the impedance is 300
ohms and for three it is 650 chms. These
are values often used for transmission
lines, therefore connection may be made
directly to the antenna.

Commercial types of wide-band an-
tenna’ systems are now beginning to
appear on many roofs. Fig. 8 shows one
type known as the “Di-fan”*. It uses
five elements extending in several di-
rections and fed by one transmission
line. It is designed to be effective over
the television band or the FM band
and gives a uniform response over a
wide range of frequencies. The antenna
elements are made of aluminum alloy
and.lie in a horizontal plane.

* The Andrew Co.
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LONG.LINE ANTENNA
. The multi-element types of antennas
.show that improvement can result by
using more than one element. It i€ also
possible to secure better directivity by
using a longer single element than the
basic dipole itself. However, the phase
between elements must be considered.
Let two half-wave elements’ (Fig. 9)
be connected directly to each other. If
the free end of A is negative as marked,
the other end of it must be positive at
the same instant. Also, if the inner end
of B is positive, its free end must be
negative. Then electrons move from the
two open ends towards the center of the
long antenna. The fields radiated by
such out-of-phase currents are equal
and opposite. No signal can be received
at right angles to such an antenna.

1 S .
Fig. 11—Thg Y—an approach to the rhombic.
See Fig. 10. P represents a station
at right angles to the antenna and Q is
another station making an angle with
the full-wave antenna. As shown in the
above discussion P will hear nothing
because the fields from each half of the
antenna are equal and opposite at this
point. If Q is located at such a point
that it is half a wavelength further
from b than it is from a, this station
will hear a loud signal from the trans-
mitter. At a given.instant, assume that
a positive wave is radiated from a and
a negative from b (since the currents
at these points are out of phase). When
the wave from b-reaches point ¢ (half

a wavelength distant) a negative wave |

is being radiated from &. Note what
happens There are two negative waves
moving at once towards station Q and
they reach it at the very same time.
Evidently, maximum radiation is in this
direction and there is none towards P.
It is found that the angle ¢ is about
50°. The same reasoning sliows that
another station Q' will also receive a
strong signal. Further, if the antenna
is still longer, say two wavelengths,
there will be four lobes, that is, fogr
distinct directions of maximum radia-
tion. In general, there is an added lobe
for each half-wave. Note that the radia-
tion in Fig. 10 takes place at an angle ¢
all around the antenna. The actual solid
three-dimensional. pattern is made by
(Continued on following page)

RADIO-CRAFT

for

CONGRATULATIONS DR. DE FOREST

without

your

pioneering
amplifier would riot have been possible.

work  this .

THE SECRET'S oUT!

The New and Speofa:u/an
ACA-100DC AMPLIFIER

J4 Ready Gor Delivery!

398 Broadway, New York 13, N. Y.
A. C. Shaney's FM-AM AMPLIFIER MANUAL is still available at 25¢

Now in full
production on

A revolutionary development in amplifiers claverly
designed tq defy obtolescence and omezing in its
performance. New circuits, new materiols ond new
processes ore actually combined in this one amplifier
to produce the most sotisfying musical omplifier the
world has ever known. If you are one of those discrimi- i
nating pertons for whom nothing Jess than the best iz
a disoppointment, you are one for whom the A
100DC was designed. Send for technical Nera?um
| -
—

N

p .

to serve you better — faster

Qur new plant has been specially designed for the manufacture of
Electrolytic Capacitors. Newest production techniques, closer, more
rigid control, air conditioning for better quality and employes work-
ing conditions and finest materials . . .
vou of the highest product standards.

Illinois* Capacitors have been used by leading concerns of the natlon
for aver (2 years. They have an unsurpassed reputation for lightweight,

all are faatures which insure

compact construction combined with rug-
gedness for long life.
)
Your copy of . our lotest catalog
is ready for you.
Write for it today.

ILLINOIS CONDENSER CO.

1616 NORTH THROOP STREET -«

mlm
> o=

HE—
ADIO SERV]CE MAN
TEUR

[} EXPERIMENTER
U INDUSTRIAL

WRITE FOR ILLUSTRATED PRICE
1/

./’S’u,z,a/ymg fvety
Zlecttomc /Veec{

LIST

Q

DALLAS 2508 ROSS AVE.

CRABIREE’

TEXAS

Choose the CANNONBAL

JANUARY,

1947

CHICAGO 22, ILL.

‘\ HEADSET
’ You Like Best

Rugged construction.
Inside or outside ter-
minals. Sensitive,
Clear tone. Depend-
able quality. Headset
Headquarters guaran-

Scientifically
Built

Meavy bar mas- tees satisfaction.
ta  greatly in- A
crease thoit of:  Write for folder R-1.

ciency.

C.F. CANNON COMPANY
SPRINGWATER, N. Y.

125



A O%ﬂd/y SALESKIT

FOR RADIO SERVICEMEN

A real saleshelp exclusively for Radio Sevyicemen
.- . the Jensen Phonograph Needle Saleskit is
just the thing for demonstrating fine needles,
What’s more, Jensen needles augment your
work, assure full, clear tone of the instruments

you repair, make all records sound better.

_Colorful, convenient, compact...thé Sales-
kit slips easily into your pocket. Take it on
service calls. It contains 3 Jensen Concert
Needles retailing at $1 €ach and 3 Jensen

Genuine Sapphire Needles at $2.50 each.

Available NOW at your jobber. WRITE TO-
DAY for complete details and our better than

usual discount to servicemen.

Ld
”

JENSEN INDUSTRIES, INC.
327 SOUTH WOOD STREET
CHICAGO 12 ILLINOIS

The Quality

RADIO KIT

available at a Record Breaking
Low Price

sensationally reduced below Q.P.A. ceiling
price

MODEL S.5P

Improved superhet-
erodyne circuit,
built-in loop anten-
. i na, PM Alnico

# speaker, streamlined
airplane dial, wide
tuning range. 560Ke-
1600 ke, 5 tubes
{including rectifier
116V-AC-DC 128K?7
IF) 12SA7 convert-
er. 128Q7 Det. and

WAL IR 15t audio GOLG6GT
output and 86Z5GT rectifier, brown bakelite
cabinet!

Cqmplefa Kit less tubes $l°-95
Tubes available {prices on

request)
Also Available Phono Kits

Mode! RP-3 . 19.95
Radio Phono Kit Mode! RP-S5 34,95
Portable Radio Phono Kit

Model RP-S5P 31.95
Portable Battery Kit Model

PB-4 15.95
Record Changer Kit Mode!

RC3 39.95

(ALL KIT8 SUPPLIED LESS WIRE & SOLDER)
Wwrite for Deseriptive Catalog

RADIO KITS COMPANY

i20 CEDAR STREET
NEW YORK. N. Y.

126

RADIO PARTS

SOUND SYSTEMS

ELECTRONIC
APPARATUS

‘Radolek’s big Free Profit
Guide Cotalog and Profit
Bulletin supplements keep

IS

you obreast of the RACIOJE 2RTS
rapidly ¢hanging radio |

situation. Buying from %!l

Padolek means greater :_f"/r)
values, befter service SOUND SYSTEMS
and more profils. Make

Radolek your buying FREE

headquarters. CATALOG

Large Stocks -
Fast Service

SEND TODAY!

t RADOLEK COD., Dept. C-1i3
J 601 W. Rendoloh. St.. Chicago 6. L.
p Please send your FREE Profit Guide Catalog.

r
T
b Address

SAVE AT RADOLEK

RADIO-CRAFT

ANTENNA PRINCIPLES
(Continued from page 126)

the lines DQ and DQ' swinging com-
pletely around the antenna.

The several lobes which are associ-
ated with long wires are generally dis-
advantageous. More often better effici-
ency results when only a single lobe is
radiated or if the antenna is made non-
directional altogether. Undesired lobe
patterns may be eliminated in two
ways: either they may be combined so
that some are cancelled and others are
strengthened; or the effects of the out-
of-phase antenna currents may be
eliminated.

Y AND RHOMBIC ANTENNA

The first method requires the use of
two long-wire anterinas which make up
a V shape. While this type of antenna
is not as popular among amateurs or
listeners, it will be briefly described. Its
chief disadvantage is the Jarge area
which is required. In addition, its con-
struction is generally far beyond the
abilities of the average operator.

Fig. 11 shows what happens when
two full-wave conductors are joined to
form a V. Radiation along the directions
A and B is strengthened so that a
strong signal will be heard by stations
located along these lines. The radiation
along C and D is cancelled. .

—
p—d

ROM CORE
m WIDE BAND TRANS.
0a I

Fig. 12—The rhombic antenna is good at high
frequencies where its size is not excessive.

A combination of two V antennas
makes a rhombic antenna. The rhombic
is also directional along A. and B
{(Fig. 11). This antenna can be made
unidirectional by clesing its far end
with a non-inductive resistor. When
properly matched (about 700 ohms is
required) the standing waves along the
antenna are eliminated and communi-
cation can be carried on only in the di-
rection A. The resistor must be capable
of dissipating half of the power fed into
the antenna. See Fig. 12,

FM? NEVER HEARD OF IT!

FM is not as well known as many
radiomen' suppose, a survey completed
last month by American Magazine in-
digates. Forty percent of the persons
queried did not know the exact meaning
of the term when asked about'it. On
the other hand, more than forty percent
considered FM a necessity in their, next
radios. Sixteen percent did not consider
FM essential and three percent did not
answer.

JANUARY, 1947

for




s s S e D
_- .

o -

({9 JUST \RRIVED!

A VW BOOK EVERYONE SHOULD 0wy

ELECTRONICS
FOR BEGINNERS

By MERLE DUSTON

Here’s a new mnon-technical
manual on the theory, practice
and how to build electronic
devices. A practical,” under-
standable, helpful
book written by a

recognized author-
ity in this field.
ONLY PER COPY

For Sale by RADIO-CRAFT
Dealers in Principal Cities
Or Sent Postpaid on Receipt
of 50 Cents in Stamps, Post
Office Money Order or Check

MERLE DUSTON
‘& ASSOCIATES

8907 KERCHEVAL AVE.
DETROIT 14, MICHIGAN |

IN STOCK!

The Famous
SIMPSON mode! 260

VOLT-OHM-MILLIAMMETER
. for Radio pnd
Television Servicing
(20,000 chms per voit D.C.)
AC.DC_ Volts. 0.5000
DC Millliamperes: (0. 100, 500
DC M(croamperes: 100
Deelbels: —I0 to 452 db.
Ohms: 0-20 megohms
Complete with tzat leads,
NET PRICE—$38.95
Also, SIMPSON model 2(5
(5000*ohms per wvolt)..... $32.50
SEND FOR FREE CATALOG!

Please Scnd 28% Depesit with €.0.0. Mail Orders.

SCENIC RADIQ 63 park pr. Dept. F, New York T, B.Y.

Size: SyxTud”

PERMEABILITY TUNING

For Broadcast Band Supcrhets. One compact tracked
unit, including Lookup diagrams and instructions,
Sample $4.00 Postpaid

(Standard discounts on re-order)

SPECIAL OFFER—| Pl a8 St Jon g3

MAGNA-METAL PRODUCTS
70 E. 45 ST. NEW YORK 7. N. Y.

RADIO SERVICEMEN: SPECIALS
SELENIUM RECTIFIER—Replacts 11726. cic...50.89
SAPRHIRE PHONO NEEDLE (10,000 Pluvs).. .. .89
DIAL CORD KIT—00 F{, Ass'id & O Springs. ..

A
AN scl or ANT. SETS . cas
SPE. 5—q ~ PM. ALNICO 8. ....... .39
TUBE SMIELDS or FP. ND. MTG. PLATES.. .04
RADIOS—S TUBE SUPER ’47 MO
NATIONALLY KNOWN BRANO........ ET 18.9%
oday for Bargain Bulleti

Write "
RADIO DISTRIBUTING C€O., Pasadana 18, Cal.

RADIO-CRAFT
LIBRARY
50c BOOKS:

JUST OUT!
SEE PAGE 99.

NEW

RADIO-CRAFT

for JANUARY,

+

THE CINEMATIC ANALYZER
(Continued from page 117)

modulated more than 50 kec. In this case
it is necessary to increase slightly the
distance between the oscillating.short-
circuited turn and the oscillator wind-
ing. On the other hand, if the displace-
ment is too great, so the 410- and 510-ke
images are beyond the edge of the
screen, the frequency-modulation swing
is too small, and the turn must be
brought nearer the winding. It is, of
course, understood that the constructor
has made absolutely certain that the
local oscillator circuit is exactly on
877 ke.

As the image is moved from right to
leit on the screen by varying the fre-
quency of the signal generator, its
height should not diminish excessively
at the two extremes. If there is such a
diminution, the transformer tuned to
460 kc has not & large enough pass-
band. The coupling between its two
windings should be increased, and the
two 20,000-ohm resistances across these
windings reduced to about 10,000 ochms
each.

The last step is to try the instrument
as a panoramic receiver by attaching
it to an antenna. Images of all trans-
missions less than B0 ke from the fre-
quency to which the first section is
tuned should be seen on the cathode-ray
tube screen.

Our first article covered the principal
applications of the cinematic analyzer
clearly enough to render further ex-
planations unnecessary. We limit our:
selves to pointing out that the oscillo-
scope sweep should be sinusoidal for
measurements in the r.f. and i.f. por-
tions of the receiver, igcluding the
analysis of resonance curves. Sinusoidal
sweep is also used for panoramic re-
ception. -

On the other hand, when cinematic
analysis is used to investigate the
audio end of a receiver, linear sweep
is substituted, with the time base of
the oscilloscope synchronized with the
modulating frequency of the generator.

The use of flexible r.f. test leads and
prods is extremely-practical. Rapid an-
alysis of a receiver is then effected:by

simply touching with the test prods the

points from which it is desired to bring
out a signal, or intc which a frequency-
modulated signal i8 to be injected from
the analyzer itself.

We hope that the two articles which
we have devoted to cinematic analysis
will sgrve to spread this new method
among American servicemen, and to
aid them in working easier and faster.
Further, we are quite certain, that once
having mastered the new technique,
they will make improvements that we,
the technicians of the old continent, will
be happy to adopt and possibly refine in
our turn.

Let us add that the idea of the
cinematic analyzer is due to our friend
Robert Aschen, to whom our thanks are
hereby tendered.
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Leading. the field in the
productionof qualityscund equipment,
Newcomb announces @ new 30-watt phanograph
omplifier 115 remarkable performance, its flexi-
bility, make it the answer to the amplifier needs
of the most critical. For wired music, as @ moni-
toring or playback amplifier for broadcast or
recording studio, or in the home os a deluxe
phonograph amplifier, the KXP-30 is unequotled.
Freedam from hum; ducl.acting, distortion-free
individua! tone controls; extended fiat frequency
response from 20 to 20,000 cycles . . . these and
other exclusive Newcomb features combine to
make this the fogical amplifier far the quolity-
minded buyer. v
Not merely os good as the
others, but better than all
others.

UDIO PRODUCTS €O,
- MANUFACTURERS
DEPT. C, 2815 S. FILL STREET
" LOS ANGELES 7.ZCALIFORNIA

We salute you £

Dr. Leoe de Forest,

' on the .

40th Anniversary

) of the

invention of your
vacuum tube.

o eI
Coorear @
TAYLOR TUBES, INC.

2312-18 Wabansia Avenue
CHICAGO 47, ILLINOIS
Manufacturers of

CUSTOM BUILT
TRANSMITTING
VACUUM TUBES

LA

U
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THERE'S A WORLD OF PROFIT
iN HANDLING

Talk-A-Phone

The World’s Most Complete Line
of Inter-Communication

Interested in bigger profits, easier sales,
faster turnovera? Then look into what

Talk-A-Phone has to offer. You never

e
- .
SASaeanteng

saw a better business-getting, profit-
yielding proposition. Talk-A-FPhone is
tops in ‘value—in the very latest in-
ter-communication advancements. ‘‘Has
Everything’’. Backed by National adver-

tising. Out in front in demand.

ASK YOUR JOBBER

Cat yourself in on a world of profit by hsndling
the world’s most complete line of inter-com-
munication. Catalog listing a anit for every re-
quirement upon recquest. Address Dept. A D

“Talk-A-Phone Co.

1512 S. Pulaski Road

Chicago 23, I1l.

ROBCO CORPORATION, “ DEPT. B,

=“TORNADO

GAS TORCH

1deel for hard and soft soldering. Will heat quickly ; solder will flow freely
and smootbly. No compressed air required. Nothing to pump. Self-adjust-
ing. Safe. Economical. Can be used for annealing small parts and bending
metal parts. Generates a heat of 1700° Fahrenheit. Simply connect to
any illuminating gas jet with a rubber hose and operate. Tornado Torch
No. 119 comes with three (3) tips, (34", 4", %” blast.)

The Tornado Gas Torch No.

] Modern
| Wey of Soldeis]

119, complete with three tips, is $2.96. See

your dealer or order direct. Send check or money order—postpaid.
202 E. 44TH BTREET,

NEW YORK 17, N. Y.

Come to the famous

COYNE

where you'learn by doing’ o

TRAIN RADIO'

FOR

ELECTRONICS

IN A FEW WEEKS

Prepare For A Good Job Now With

A Litetime Futurel

Trained Radlo-Electronics men needed now. They
will be needed too in theﬁean to come. Don’t be

¢aught nagping. Get a Radlo training now and be
ready. Learn by Doing. Free employment service
for life after graduation. Many earn while learning.
1f you are short of money, ask about my Student
Finance Pian. Now ndded *nlnlng in Electric Re-
frigeration. We are ais0 eguipped to train those who
qualify under G. I. Bill. We also have facilities for
men with physical disabillties whether due to war or
other causes. Fill in and mall coupon for details.
SEND COUPON FOR FULL DETAILS
- DS S Sy S G e G D . a8
B. W. COOKE, Dir., Radio-Electronlcs Dlv.
COYNE ELECTRICAL 5CHOOL

500 S. Paulina St., Dept. 17-8H, Chicago 12, 111,
Send Big Free Book; also detaila about Coyne Part-
Time Employment and Student Finance Plan.

D Send G. 1. Bulletin O Pbysical Disability

NAME. 5. iaaf 5<K=8 46 =95 Fwb = agwer AGE......

AD D R E S A el af ey o JeT g T ol 1o B RS

CITV.-erirereeiaaassemnnis »<STATE........
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BARGAIN SPECIAL

8000 OHM
IMPEDENCE
HEAD SET ™

Built on hearing aid princi-
ple. Ear fitting rubber cush.
ions ottached o receivers
shut out outside noise. Com-
fortable, light metal band
easily shapes to contour of
head. 6-foot cord. Supplied
_complete as shown. Cost to
make many times the price
we ask. Every one brand
new in original cartons.

No. 17A420. i $295

Special each
Order from this ad. Include postage,

WRITE FOR CATALOG

Everything in Radia ond Electronics in
the new BA Cotalog. Write if you are
not alteady on our list. I

BURSTEIN-APPLEBEE CO.

1012 McGee, Kansas City 6, Mo.

RADIO-CRAFT

TRANSATLANTIC NEWS
(Continued from page 90)

A

tubes. “Breaks” on the time hase trace
of a cathode-ray tube are all very
well as indicators when instruments
have to be mass-produced under war
conditions. But the peace-time pilot and
navigator want something neater and
clearer than that. And they are getting
it. Dials and pointers are taking the-
places of the time base trace and the
“break.” One system, the Decca, uses a
hyperbolic lattice preduced by a master
station and “slaves” by means of un-
modulated ¢.w. on very low frequencies
in the neighborhood of 100 kilocycles.
On one small panel the navigator sees
two sets of numbers, which change con-
tinuously, like those of a revolution
counter. These show him from moment
to moment the co-ordinates which give
him his position on a special map. In
the latest equipment another small
panel contains a graduated dial with a
pointer and three sets of easy-to-read
figures. The pointer shows the exact
deviation right or left from the proper
track. One set of the figures indicates
the miles at the moment between the
aircraft and its destination; the second
indicates the ground speed and the third
shows the number of minutes early or
late on scheduled time. -

One disadvantage of simplifying th
visible parts of almost. any kind of
electrical apparatus is that it can be
done only at the expense of making
the unseen works inside the cabinet
more complicated—a fact not always
appreciated by the user of a broadcast
radio with its few controls. The simpli-
fication of aircraft radar indicators is
having the.same effect and must lead
to an increase in apparatus size and
weight. That is probably well worth
while if it means that pilot and naviga-
tor obtain instant .clear indications
which Tequire no working out. Nor will
size or weight be of great importance
if the present international commission
can succeed in reducing the types of
equipment that must be carried to rea-
sonable numbers.

TRIBUTE TO DE FOREST

There are few names in radio better
known over here than that of Dr. Lee
de Forest, “the man who put the grid
into  the radio tube.” Humanity owes
him a big debt, if it were only for the
fact that his invention made possible
the broadcasting services, which have
done so much to brighten the lives of
human beings all over the world. Those
who were either unborn or still in their
cradles in the days when broadcasting
began cannot possibly realize the dif-
ference that 1t has made to life, for to
them it is unthinkable that news and
entertainment should not have been al-
ways available for the mere turning of
a switch. The origin of every benefit
that we have from radio today can be
traced back to that fortunate momen
when Lee de Forest was inspired with
the idea of a control grid.

for JANUARY, 1947



‘The development of the radio tube
from its primitive form to its modern
make-up is not, of course, the work of
one man only. Its original begetter was
undoubtedly Thomas A. Edison who in
his “Edison Effect” invented this’one-
way street for electrons long before its
time., Sir Ambrose Fleming realized the
'pgssibilities of Edison’s discovery for
radio purposes and re-invented it long
after as the Fleming diode, which could
detect : or rectify but nothing more.
De Forest, by introducing. the control
grid, gave us a tube able not only to
detect, but also to amplify and to oscil-
late. But for his invention radio teleph-
ony could never have made great
advances. Later Hull and Round ex-
perimented in their own particular
ways, and from “their labors emerged a
practical screen-grid tetrode. From that
point progress l!ed naturally to the
pentode and the multi-grid tubes of
today.

TO THE FATHER OF RADIO

(Continued from page b67)

For many years, Dr. Lee de Forest
was recognized as the inventor who laid
the foundation of modern electrical com-
munication, making possible all of its
accomplishments.

But now it is clear that he really es-
tablished the cornerstone for a new civ-
ilization which touches every phase of
life. Without his vacuum tube, we would
not have radar, guided missiles, the
practical proceeds of nuclear fission, in-
dustrial electronic applications, and
many other things to which must be
added- developments of the future as
yet unforeseeable in their extent. This
1s a most fitting occasion to honor Lee
de Forest.

73
From Dr. A. Hoyt Taylor

Chiet consultant for electronics, MNaval Research
Laboratory; inventor of balanced ground-wire sys-
tem, pioneer of radsr development; author of

< pumerous papers on radio subjects from 1902;
ex-president, Institute of Radio Engineers. ©

Since I am completing a half century
in radio this fall, I can almost be classed
with the old-timers, although not with
the real old-timers like de Forest, Mar-
riott, and Dr. G. W. Pierce.

Like all the other old-timers I have
great admiration for de Forest, the man
and his work. He has always been a man
of amazing ingenuity and versatility.
Perhaps not everyone knows that he has
a gift for pungent expression as well.
At a meeting in Washington in 1928, I
believe about the time I took over the

(Continued on following page)
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QUAM _4y:stst5e SPEAKERS

QUAM-NICHOLS COMPANY

Builders of Quality Speakers since 1923

33sd PLACE AT COTTAGE GROVE o CHICAGO 16,

ILLINOIS

PERMEABILITY

NEw YHF-FM TUNING UNIT

Noted for 1te High Q' and freedom from acousticsl
feed-back {howiing) 8o common with condenser tunsd
circults. Complots FAf unit locorporates all parts
including tubo on o small metal frame. This ia for
meunting on a radlo chassls where it wiil occupy
2* x 3" and extond 27 above and 2%" below. It tunecs
88-108 MC tho now FM-100 commerclal band. The
shaft rotates 315°. Only four conneCtions are needed
to complete wiring. A specisl circult Drovides an oscils
lator mixer with o sensitivity beloss 20 uv/m using a
standsrd metal tubo. Many FM-45 sdaplers or ro-
ceirere ¢an ho changed wiih this unit to the new
FM-100 band—er bufld your own FAM receiver. The
design bas been worked out to eliminato erratic be-
havior 50 common in VHF when ordinary Darla are
usod, It can also be adapted to other freQuencies.
Introductory Drico $6.50 (lesa tube) postpaid,

J-M-P. Mfg. Co.
MILWAUKEE 10, WIS.

Est, 1922
ORDER TO-DA™

THE YEAR'S BIGGEST OFFER

10 Ib. Radio Parts Assortment

A "hAnd" for the radio serviceman.
Hundreds of valuable radio parts,
including coils, resistors, trimmer
condensers, lugs, transformers, “

switches, hardware, etc. ,
. $1.95

Only
writo for radlo parts circular "

RANDOLPH RADIO STORES
609 W. Randolph St. Chicago 6, 0l

-----------

Order from LAKE!
You’ll Make No Mistake!

RADIO Cabinets & Parts
Now
Avallable!

Postwar
} 2 Post

RECORD-
CHANGER

With luxurious brown leatherette portable case
16" L x 16" W x 10 D. Latest electronic de-
velopments make this modern record-changer
the finest on the market today!

Changer—§18.50- Cabinet for same—48,95

lank table ?ablnoh of walnut vender -in_th
following nxei w speaker OOENINO on 1§ fron
side. (Note: has center spcaker grilk

a2t —~ sw‘ LuSyy" Hx a4 0 $1.95
£2 1014 L x 6% W x 8¢ o $2.75
#3 —13127 L x 78" H x 61" D $3.25
#£70—1034° L ¥ 77 W x Biy" p $2.50

®Speaker Opening In center of fron; side.

All typss of rodio cablnets afd are avalishle
at a.'Tah s lower prices. A larflo stock Il listed In our
catalog.

SERVICEMEN—RETAILERS
Joln our customer [ist today.

Writs today foc cur new [6-page lllustn(od catalog
NR-116. t's free. GEQ 'l_mcour malling fist,
epi
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LAKE RADIO SALES CO.
615 W. Randolph Street, Chicago 6, |||.
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TRICIANS
'} INDUSTRY

ELECTRONICS is Your Next

Step up.in Position and Money
Coyne's ELECTRONICS containa
400 conclse, easzy-to-road pages of
practical iInfermation, for better
~ Day—big Jjobs—in this sdvanced
clectrical fleld. Gives working
knowledge . . . teaches you to
zelect, installi, malntain clectronic
apparatus. Expert clectriclant now
in electronics ny ‘“The most help-
ful, practical book on the market.**
“ELECT RONICS" PROVES 1T8-
SELFI! 7 DAYS FREE TRIAL.
“Elcctronics™ is th =
principles clearly exnlunca 1’nm
devclopments covered. olla,
tical facts are nmmmly |l|um|ed
with hundreds of valuablc charts
dipgramg, photos. Sce for rourself
- —~uy 1t for 7 daym
Educational Book

Pesienar ok, COYNE ELECTRICAL SCHOOL

PARTIAL CON-
TENTS

Electronic Tubes-
ThyTatron Control
Automatic Timing
The Isnitron
Welding Controls
High Fr
Maintenance and
Trouble Shooting

. . . and hundreds
of others.

Dept 17-T), 500 §, Paulina St., Chicago 12. Vilinois
FILL OUT AND MAIL COUPON..NOW!
§ Educational Book Publishing Division :
§ GOYNE ELECTRICAL SCHOOL.
B Shlearo 13 Thitery 000 17T s
inol
§ Send me your new Book ELECTRONICS for RADIQMEN B
AND ELECTRICIANS for 7 days free '.ﬂll bty i §
B ;oy 10057 satisfied I'li return book and ow H
§ Otherwise, Il acnd E3. 1ls—wh.lch Includu ane vear
g of free technica) bulietins. = [ ]
ENAME . .\ovoovnninnensinroannnas AGE...... ]
BADDRESS . .rvcvsesstacasasnoncraosnsanannas :
B TOWN....cocnenesas ZONE STATE.....-se:
B OCCUPATION . .iovvvvuorrrosisinisiacacncnces H
‘ If you want the book sen( C.0.D. chect Ee
[ ] Bune 7-gay trial and moncy-back FuLran
l--------------------..---J
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COMPLETE
115 VOLTS
50-60 CYCLES

NEW!

serncmg by ““listening in”’ with
PRECISION ELECTRONICS

Checks signal stage by stage in R.F.,

faster, easler

SIGNAL TRACER

Real versatilityl The “number one" instrument in
any Service Man's equipment. Probe with Poly-
styrene tip (operates on frequencies up to
300MC), top quality parts throughout and
exclusive engineering features. Outstanding“on-
the-job” superiority!

. LLF.. and Audio sections. Speeds

location of intermittents, opens, shorts, hums and noisy circuits with set
hot or cold—coils condensers, transformers, resistors, speakers, tubss! -
See your Jobber or write for descriptive literature.
Dept. CJ.

(Ploase address

ELECTRICI“

HERE'S a valuable book of 160 Electrical and Rndlo wirng

dliagrams with charts and instructions. Practical informa~-
holgou needtowi nnecu and promotion. It' uyours FREB
for exnmlmn =Volume 8ct on Applied Prac=
ectHc s free trial. This 7-Volume Set
TR CAL from HOUSE
ANCED AC~DC MOT d EQUIP-
Thousanda of diagrams und 'photos . wﬂtten BOR
both *‘beginners’ and “old- timere’ can easily undcrata.nd.
? nAv s FREE TR'AL I want to send you tha T=
A AL volume seltunz Y RISK,
tpa or examination B0 Bend yom
N EREE book ?160 Shop Prints which yon are to keep as
my gift rogardloss of whethor or not you
return the 7-bookset. (Nosalesman willcall.}

sond Mo IS Limited—Send Coupon Nowt
Maﬂw s

NOT AN ORDER — JUST A

FRE[ CUUPUN } REQUEST 7O SEE BOOKS

W, Cooks, Di |, Dopt. 17-T2, §
8 550 5, PAuuuAr"cogu nall:ﬂ?gslghuh ?" 1

-
G85ws
3
{4
3
1

asu gift or pay thin 7 days I
4 st i i or L1 sond the s price ¢
1 F?a 78, "One yoat FIUEE cou"u'hoa Borvice 6pd T B
etins included.
NAME Age
} appress

Zone.
ou Want to aa '125b7 n) thspourm.n
rlce'of $18.78 on dellnry Sama ZI—LI

o:!r---.------.-------J
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Guaranteed Factory Rebuilt
Radio

VIBRATORS - $1.00ea.

6 Volt Non-Synchronous Vibrators

$1.0
6 Volt Synchronous, 12, 32, and

110 volt Vibrators $1.25 ea.
Defective parts replaced.

48 HOUR SERVICE
For the yvery prompt service enclose remit-
tance and return postage. We rebuild any
make or kind of radio vibrator. C.0.D. or-
ders accepnted. Send your sick vibrators to—

BEST "VIBRATOR CO,, Box 5802-Z
CLEVELAND |, ©
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HIGHBRIDGE'S BEST BUY!

BRAND NEW
ARMY MINE DETECTORS!

Portable: Will Detect ME-
TALLIC and NON-METAL-
LIC objects; Very Sensi-
tive; using 966 Tube in de-
tecting head; two tube ame
plifier using two 1NbGgt;
headset; or microphone;
also 150 micro meter; Power
supply; 3-46v.; one 6 v.}
2 3-v.batteries.

Complete with
instr. Leas bat-
teries; packed
in original
cases; shpg.
wgt. 108 lbs,

e

FOB. From N.Y.3

Special \-
$1750 Qs

carereny cARg

Ldd e

HIGHBRIDGE R. T. & A. SER. CO.

340 CANAL 8T., NEW YORK (3, N. Y.

110 vOoLT 60 cvceLe

A-C MOTOR GENERATOR UNITS

TWO BRANO REW COMPLETE UNITS COST HAVY 97 30

wnny By L
L1 1ow
4B =D

Amazing valuel You got two scparate units.
Wil opernio as two a-c motors or 38 an a-¢
generator. Precision built with ball bearings,
polished sluminum housings. Oporate small
arinders. fona, polishing heads. ete. Students. schools can
use to oxporiment with fascinating a-¢ phenomens. Gen-
arate a-¢ olectficity, operate ag rotary convertor. eyn-
chronous motor-generator, use as Phase shifter. variable
tranaformer, ote, Free with cach order—manual of in-
teresting oxpcri.menl! and full instructions. Send money
order, nornonnl check. currency. or will send C.0.D. Ordor
today or send card for more details

LECO ENGINEERING CO.. Bol908 RC-1. Lincotn. Nobr,

Fire alarm for hotels will use the regu-
lar hotel room radio,.according to an
American radio manufacturer.

RADIO-

TO THE FATHER OF RADIO
- (Continued from page 129)

premdency of the Institute of Radio En-
gineers—at any rate, at the same time
that the Medal of Honor was presented
to Dr. Pierce—Dr. de Forest sat acro
from me at the speakers’ table at the
dinner preceding the meeting. I shall
never forget the speech that de Forest
made on television in which he referred
to early television as having been “borm
with only one pink eye through whick
it didn’t see very clearly.”

I haven’t seen the Grand QOld Man of
American Radio for a good many years
but I have had correspondence with him
which shows that he is still green at the
tgp and still full of ingenuity and new
ideas,

—73—
From Dr. Vladimir K. Zworykin

Research engineer, inventor and author; associate
research dlrector, RCA Laboratories; (previouxlv
director of electronic research, RCA}: leadin

thority “on television hchmques author of worl oh
televislon and technical tubloch co-author of
“'Electron Optics and the Electron Microscope'';
inventor of the lconcscope, basic instrument of
television transmission, and other television devices;

membor. Sigma

There is a notable gap between the
discovery of the essential principles of
television in the years from 1875 to
1884 and the witnessing of the first
television picture. American, British,
Elrench and German inventors strug-

ed in vain against the apparently in-
superable obstacle that the signal cur-
rents generated in their television pick-
up devices were too weak to control
adequately the brightness cf the light
source in the receiver. De Forest’s in-
vention of the audion tube, in 19086,
turned the dream of television into a
reality.

More than that, the discovery of
the ability of the audion to generate
harmonic oscillations (1912) freed tele-
vision from its dependence on wire or
cable connection and ushered in televi-
sion broadeasting on radio channels. In
the words of the inventor himself:

“The fatal difficulty of insufficiently
powerful reaction was overcome by a
little three-electrode tube invented by
the writer m 1906, and called by him
the ‘audion.’” This revolutionary device,
used as an amplifier, strengthened by
astronomical ratios the ears of radio
and the eyes of television, and made pos-
sible the clear reception over great

distances, which we have today.”
Apart from his other contributions to

the art, the invention of the audion

places Dr. de Forest in the forefront of

television pioneers.

CRAFT JANUARY,
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TELEVISION FOR TODAY
(Continued from page 82)

Phase distortion may be eliminated if
the phase shift is zere or if a propor-
tional amount of delay is introduced

J
W

Fig. &—How changing the phase of a distort-
ing wave can affect the resultant waveform.

for each frequency. Thus, a phase delay
of 30 degrees at 46 cycles is equivalent
to 60 degrees at 90 cycles. The first pro-
dt:ces a time delay of approximately

—_— =

=gm ks

’
i RL§ W o .
i

Fig. 7—Equivalent circuit, h.f. amplifier.

0.002 seconds, the same as 60 degrees at
90 cycles. The result is that all of the
picture elements are shifted in equal
amount. Correction may be achieved by
positioning the picture.
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Radio advertising by medical men will
be initiated for the first timec in the
United States by the California Medical
Association, which has voted to spend
$70,000 annually in radio to answer ex-
ponents of government health msurance
plans.

WAR SURPLUS

CENTRALAB—3000 VDC, 50 mmfd !fpe 8560,
silver Ceramic Condenscr $0.33
lmpmluned

BPRAGUE—Metal-encaged.

u;hulnr condcensers, GO(I} vDC .1 mfd.

25 2.19 100 for
CRYSTALS—Sylvenla  type INZI.
nucncy nlux in recelsing (mnkcu a flns meter

r&( =2 for, 98¢ .

S—Slgnal Corps type J}\31A uhoﬂ'ph;gn
lor. 98¢

MICAMOLDS— 01 mid. 400 Voit. mulded-in-

bake 4
.$1.09 (00 for $3.98
IRC BJ'EIETOR%—IO 000 ohm. 10 Watt. type
AB, cement ¢o, ted
25 for 0 for.. $8.49
write for :Irculnr 'llstlnn many ether
outstanding values. SPECIAL OIS-
COUNTS on quantitles, Shlnplgg extra.
ERIE SUPPLY CO.

88 Exchange St. Rochester, N. Y.

RADIO-CRAFT for

JANUARY,

P

De Luxe SPEEDEX"

the
"c:t.;'llpll:tem:ﬂ% nleg:hxnsxagle
i ze wire from NC
a7y Smppm:m?a’giv:l ne:mzne‘nt steel box
| 8trippers
Automatle or Regular el $1500

1
B I'(( .:‘\ﬁoo:lnij;la List Prics 17.00

6-C

Handiest

30.

damage to DPArts.

New Additions
to the Famous
G-C Line!

Wire Stripper Kit

eedex Wire
tamous 8D blgdu o
Put

Availa.blo with

Y e No. 744-
7 send For
B Latesf G'cm 6.C PHONO TURNTABLE SERVICE STAND '
T Catalog No- kly adjustable phono service stand BUBDOTES L he
't This quickly N ient angle, Top or bottom mechanism o
at any convenie Definitely saves time and preve

ug:ged-—/nll steel—low cost.
No. 5205 List Price $6. 65

Dykanol Capacitors _
[ 10 Mfd.—500 Volts DCW. . 98¢
.1 Mfd.—3000 Volts DCW. .69¢ il c°
.1 Mfd.—7500 Volts DCW.2.95 i} &

Tube Bargains!
6AKS, Special
6ACT

Midget Variables

Ceramic Insulation, top

quality!
100-Mmifd. . ... .88¢
I5Mmfd. ... ... 69¢
Fixed Bleeder L iiahs
Resistors
50,000 ohms, 100 watts, IRC ...... . 69¢c
10,000 ohms, 120 watts, Spraque . . . .. 39¢

Phone Plug & Jack

Extension Cable

Standard phone plug and-
jack, 66 inch rubber covered
kinkless cable. Ideal for head-
phone extensions, speaker
cable, patch cords, etc. 69¢

WARRANTY—Every Item we sell Is fully
guaranteed, regardiess of ts low price
If unable to vislt our store. send us
our mall orders with 25% deposit
‘omlt in full all orders under $5.00.
Prices we F.0.8. New York.

-—WIRELESS PHONO OSCILLATOR—

—BRAND NEW! GUARANTEED—-

85 CORTLANDT ST. N. Y.7, N. Y.
WOrth 2-4415

NO LICENSE REQUIRED
Transmlts recordings from pheno Dickup er solco
froin mike to radlo without uso of wires up to 500 ft.
Neatly deslgned.
Complete kit. less tubes
Above Kit essembled and ¥
Tubes for abovo kit (125A1 35Z5) v

IMMEDIATE DELIVERY

CONSTANT ELECTRIC, Dept. C
{12 Cornelia Street Brooklyn 21, N, Y.

THE STAR TESTER -

MODEL M 11

.

All tnstraments
sbipped com-
B plaete with bas.
series, sess leads
and snsteuciiond
Jor usa. Ned
Prico

FEATURING

A large 4%", 400 microampere metor fof eocuracy
of readings on all ranges.

27 scporats’ ranges for measurcments.
1000 ohm Der voit sensitivity AC and DC.
4 metsl cracklo finish cabinet for ruggedness of
use under all working coenditions.

DESIGN DATA,

AC Voltage Ranges

0 to 10/50/2 50/500/1000 Vol

DC Voltage Ranges

0t 10/50/250/1000 Volts

Queput Meter

0 tw 101501250/500/1000 Volty

DC Current Ranges

0 o 1/10/100/1000 MA

Resistance Rapges

0 to 5,000/500,000 ohms

0 w0 5 Megohms

3 Detibe) Rf? 4 t0 428, +18 to 442
— 10 + to to

+ 24 w 448, +30 10 +5T 2

STAR MEASUREMENTS CO.

442 E. 166th Street New York 56, N. Y.

NEW Rabio!

S11ps §i ket or purset
1*’ W"’u"“m’x %mem

Pl..A
conulm:d
use, Bzr\ut

(U Y R

ahown
honn for

\ wllh uelf
| r8onal ful, black
tent-

FRIES OR ELECTRIC PLUG-
IN REQUI]’IPD USUALLY RE-
EIVES LOC. BROADCASTS
wlumut outside acrial wires.
ARANTEED TO WO
1]

cording to L
used in homes. offices. hotels,

cabins. in bed-ﬂe hourw, etc,
{eash,. money

Send Only 5100 n 82, 90 plul af.-ﬂ“?a.-;n)
sguﬂg to;ggiw-idAg |v$ Y ot
'A-KETTE R(!l:g].gkﬁgw for real Cnjoyment G‘orell’n

orders 88.00 U.S. Casl
Pa-Kette Electric Co. Dept. RC-1. Kearney, Nebrasha
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7 DAYS' FREE S;gUND ENGINEERING o B, SERVICE-
' ontinued. from page 89) C ﬂﬁ\" ¥ .‘ MEN'S

like to know if this scratch can be elim- TUBES: JPefect conditlon. but not in sealed
cartong. Guaranticed 00 y8. #27. 468, 50

inated, or is the amplifier too old to be O SFU—38i 254, 43, 47, 8. GAT: DG o5
used with the new high-impedance pick- | | P=ng, ey, KA, UX260 tubes "in acaicd éar. *
up on my present changer unit. e JNBTARE | TRESSURE oty
PLUS “handy 30 compartment ecardboard kn
DERBIN S. BLOSSER, U3t B D i iy 5
- W TANE! T T
Mechanicsburg, Penn. 45 5270r 75, Unshioided . oo B2 o os i
' "B'I‘\RGAIN ASSORTMENT KITS
The Answgr “¥Y0 b "";n:os'.’g'éﬁ"‘::w‘;‘?"%: o= colls. 10 as nsntd.
The easiest, but not the best way, of 2 3O ol Mtcf‘zo:‘::;zf‘s'“:“ s
eliminating or reducing scratch in your sa°(%9.%?.m 3mid. 205,000V, rE""';'gon{?-:r:uE" 2.85
- » = LB .
particular amplifier would probably be 0003 "t "Humid. 305-600wv. “ sundard aVas
to shunt some of the high frequencies et O st el S
out of the circuit by bypassing some fir‘..—,:’“::fe;.wa Finss wnclugady o, & Slide e
high-impedance grid circuit with a suit- | | ©anE fli ialon Gy 20, AUPLane. gliderilo ' {
N 5 & 8—Knobs; 23 aum wood & bakelite, inglud.
able condenser and series variable re- | | | oK, seincn & punion uies’ 0 MU 4 00
sistor. The fallacy of cutting high fre- :En?ﬁ';::!‘:;);ggd °z'-xfd?..°"é\-nn‘n‘ée. e e .
quencies in an attempt to suppress trnstorhers ale, 13 835td. foF ‘eolls, wibes. o
seratch is, of course, obvious. When the ff-fc_x:ﬁ;:fﬁg?'&rfgaf Bod Thes 1 0 g
» . - g ofneters . "
upper audio spectrum is affected, it al- Mire.wound & eomp. Less. twitches o, o0 4 a9
. p - 4
ters the higher harmonics of any tone. 20 EXPERTMENTAL TUDES. mi 1.00'
Some so-called scratch filters eliminate, T Dk B 1T .

or greatly attenuate, all frequencies

above 3,000 cycles. While it is true that SURPLUS BARGAINS
the ear may be conditioned to such sm.s"m Mo‘rogs{(lzz.lu-‘s) U:ote' in balrs as
i 141 1 2 *xd”, Por lior :(;;\'r‘c;)r 03 b} A 3.95

reproduction, unconditioned listeners s,m;{‘ A TR S Ko gt
3800

AUDELS AUTO GUIDE explalns tn detall with . . : S 27V, Do, Al o +
illustrations and dld?rcms for betfer service would immediately notice the .h’T“ted °"5"m‘,’,;"“""‘ Biack craekie dnish.  Snaft 3.a5 B
ﬂuia whlole éublecfdoi oug: meclhonicss ?unc range of the system. To really eliminate Gend :1/9::“:«‘!3:\';‘56".‘a‘s":i:ssf“'ds"arhh‘ :
rinciples—Construction — Operation—Service = 3 B : .; Wi 10D, ... 1.49
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1540 illustrations showing [nside vlews of mod- from LUy Such circuits have been Uné:alug' TETEN o 703’ #etkqxl{rcx’t'ﬁ& 25
em cars, frucks and buses with instructlons for commercially developed, but they can- e herauc [y eon s LIS 10V B3 00)
service lob: This standard book saves time, not be incorporated into any amplifier mien oﬂgr%ﬁxpznc’rfﬂ‘ff{.’m‘ lonc;'m‘lh'_nmhem

money and worry for operators and mechanics.

8tep up your own gkill with the facts and figurces of

I therefore suggest that you either m'c'h..gs'x.. e L L LA Pt 1.40
Your trade. Audels Mcchanies Guides contalh Prac- select records which have minimum liardware. pomm:l;a sl alum. 5"65”’1-3{2 o
. or ol F

tical Inside Trade Information in a handy form. ait—G. 15, 25, . 100. 37
Fullylllustrated and Easy to Understond. mignly | Scratch, or try a variety of phono Bovaiesds, 0! oder 5. siidor ‘tap. 47 L. 138
! 5 : =
Froe Exapination, b Yo et 00 T S| meedles, or sacrifice some of the high | | dffhSradinntiie e 1, R - 38
8end No Money. Nothing to pay wnmn frequencies by using a standard “tone 405, 840, 1740, 3305, 3300,  Hedih %e00;

DWW -—— CUT HERE ——-"3 | control” to eliminate the disturbing | | wéisn i 400"";’;‘,‘;“""’;‘;,""“"["“"0;'.{ 2 Smme
M AI L o R D E R characteristics of scratch. If you are || 30K 500K “8gox ‘or  Desohms. 12 for’1.50
interested in the theoretical aspects of s .'.":‘r.".“.°.“..f’f’..".'“f‘...",“?.!’f‘.".“.“.".‘..f‘rg as
AUDEL, Publishers, 49W. 23 St., MW vork scratch filter design, you might refer to ll?n;.e]!’ml. LIGHT  ASSEMBLY.  1¢ ;g)lk;gr
d EDMI% Tmmdhge cnt VB TSP b ARl ¢ o Hall 49
ﬂﬁg{}:;;t;;ﬁ'ﬁ?‘.'%k&?&‘ ..‘.’5’.‘.".'.'.':&’-‘}'2‘.‘2"{‘: an article by that name l}'l RADIO-CRAFT, ,Nef:’nw .(:;llowm%xrsm 2 pita_ above aésbiy) ” ubov. e
mall$1, momthiy Sn‘anch suck unih | have buid arice. © | T €DTUAry, 1940, page 472. Api, Soubrons cirema Hhie 00 2
7 AUTOMOBILE GUIDE. 13007 s o SRR e T el AT S o
ages . . s — W, 17 GOCDe v s e s . 3
gilinéﬁ%npfgéogu%nnér conun.omng, 1280 Fgs” 4 3 Werton 2301 meior gisas and framer 8% .0, |88
1.
ngpg%ﬂutfu%ﬁ:%nscu%a lsol%gg es. :; o GOLD MINE of -t = A.l""'f‘) MAG.NEIS )
ydraulics & Air Compressors : i
WELDERS GUIDE, 400 Pages « -+ o . & 1. SURPLUS PARTS
BLUE PRINT READING 16 Pages . . . . . 2;
SHEET METAL WORKERS Handy Book, 388 Pgs: 1 for RADIO REPAIRMEN pe =
SHEET nﬁTAL PATTERN LAY urs 1100 Pgs 4: AMATEURS AND EXPERIMENTERS a RS — w4 s
a —_] » F
MATHEWATICS &cALcumes w006e5.. B Y P NS 13
MACHINISTS Handy Book, 1600 Pages . . . 4; ¢ B A hieoy A "[l :§§

MECHANICAL Dictionary, 968 Pages ., . - . . 4 "2 lb 2 Hnce ? o nauoxsy”
DIESEL ENGINE MANUAL, 400 Bogs 2 S. of RADIO PARTS oy $2.00 E&:EE;,“;;-Z ::’f :2‘;:;29./.?2"*%’ isn

MARINE ENGINEERS Hlndy Book 7280 Pages 41

SHIPFITT xBook 2 Pages 1; ® z?‘TAimco T ioratance, potes ‘I~ b

MECHANICAL DRA ING COURSE, 160 Pages 1. A e e

MECHANICAL DRAWING & DESIGN, 430 Pes: 21 Relays —~ Condensers — Resistors F o) T b

MILLWRIGHTS & Mechanics Guide, 1200 Pgs: 4; Transformers — Coils — Hardware

CARPENTERS & Builders Guides (4 vols.). , 6, Wire, etc., efc. 10+ N.B.C. RECORDINGS. Ench

5'295"3%%“2 & i?;eamélt%rs Guides ()4 vois.) . & ates of tha Am”.‘; Liamarie 49
uliders Guides ] 1 programs with music. Over 00

MASTER PAINTER & DECORATOR, 350 Fis) 21 pi gt Ty ol Kl R T QETons, Sicioe, gy e

GARDENERS & GROWERS GUIDES (4 vois) 6: Parts Catalag gn"Tag Beacy “ele. oF 3 /0" RAM

ENG(NEERS and Mechanics Guides : R ERENT PROGRAMY)

Nos.1,2 3,4,5,6, 7and 8complete , , . 12 i
Answers'on Prectical ‘ENGINEERING .. |ELECTRONIC PARTS, Inc. ey e TR

| ELECTRICIANS EXAMINATIONS, ZSDPages
WIRING DIAGRAMS, 210 Pa S . .
ELECTRICAL mcndNAR

ENGINEERS & FIREMANS EXAMINATIDNS' | ij 622 W, Randolph St. Dept. €I Chicago 6, il Minimuf Order ';‘;“So_"'r:«‘%'l' oevonit
000 Terms~ © ; 2
LECTRICAL PO WERCALCULMIONS 455 Pgs: Z
4

HAN DY aoox OF ELECTRIC mr 1340 Pages
| RADIOMANS GUIDE, 914 Pages”. . . . . .
ELECTRONIC DEVICES, 216 ages _____ 2:
£ ELECTRIC LIBRARY, 12 vol., 7000 Pgs., $1.50 val.

Make Mundicds- of Fascinaling »

(328 EXPERIMENTS ;fi’f,fg '

WAR SURPLUS EXPERIMENTAL KIT

50:Pieco Gonulne New War Surplus Electronit ”'ﬂ"""

: T e *
ne, Pl s, Ppoten omu Crs.

rl:slstl(;r.!l"d!?sesd 5dock;_\ucl wt!lm 5\?tchl(‘>.g = MAKERS OF CONES AND F.YIELD (;C)ILSY
Address etr, u. wundreds fascinating circulls. f MY,
o Toatn electronics. 50-plece kit with com- 65%5-67 DEY STREET. NEw YORK 7, N

3 lvﬂlg:;ﬂlnnrualmu and plans for home ., WORTH 2-0284-5
ot 5
» n.c.F Send only §4.95"today, or will ship C.0.D. = 12,000 SQ. FT. OF RADIO PARTS
£ ¥ : LECO ENGINEERING CO., Box 931-C4, Llneoln Nchr
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HELLO! cueck TuEsE

“GET ACQUAINTED" VALUES!

o SPEAKERS
(4 N
5 : P.M 10z ALNICO 5 MAGNET 31.39
6 for $8.00
68 PM | oz. Alnica 5 Magnat .......ccoveenaces §$1.58
& PM 2.15 o2. Alnteo 5 Magnet ......oo00v0000e 2.79
B* PM 20 oz Slug $4.95 12" PM20 o2 Slug ........ 8.95

VOLUME CONTROLS -

]IZ MEG with switch and 2 shalt 750

6 for $4.25
Kit of 10 assorted eontrols, without switeh ........ $1.985

WIRE

Approximately 400 ft. of Wire In assorted colors
and gauges, solid and stranded In 2 to 4 $ 99
foet lengths, por pKO. .........coneiinnnns O

2 pkgs. for $1.90

No. 20 shleided wire, stranded, per fL. ........ § .03
2 conductor mike.cable, per ft.
Ragliokﬂrado spaghettl, fc fi.

CABINETS

PORTABLE PHONOGRAPH CASE two-toned

Leatherette finish, Dimensions 15%;”
L x 14%"W x 8H $9.95

Portable :utomatlc Phonograph
fclecord-c anger $l 4.95

TRANSFORMERS
70 MIL POWER_TRANSFORMER 600 V.

6.3V 3 Amp. C.T., 5V
B e s % $2.95

3 for $8.00

S0 Mil Power 500V, 6.3V @ 2 Amp. 5V @ 2 Amp $1.93
98 Ml Power 500V, 6.3\4 @ 3.5Amp. 5V @ 3 Amp. 3.25
|2o Mll Power 500V, 6.3V @ 5 Amp. 5V @

50LG Output ........... NE
6v6 Output ......ccc0uuet
& Watt Unlvumu Output .

2 Post V.M. Record Changer $17. 95
3 for $52.00

CONDENSERS
TUBULAR PAPER CONDENSERS
All 600 Volt teat

RICE PER' RICE PER
WFD. EAGH MED. EACH 100
0t 08 SG 50 001 .08 $6.50
.02 03 8.50 002 .08 6.50
.03 .10 B 00 005 .08 6.50
l A2 006 .08 6.50
A7 I3 50 b .26 22.50

“ILLINOIS” ELECTROLYTICS

NMFD. VDC. PRICE MFD vDC. PRICE
10 25v .25 150v -5

100 235y B3 8 450v .38
12 50v .38 10 450v A3
18 150v .35 16 45(v .53
20 150v .38 20 450v 60
23 150v .38 40 450v .88
30 150v 40 100 15v, A9

DUALS

16-18 130v 58 §0:-30 150y 79
20-20 150v 53 8-8 45av 6%
30-30 150v J0 10-10 - 450v .70
40-20 20-20-20 150v -89

150v 70
Mica Condensers. All sizes G¢ oach
10% diseount on ali elactralytics it
purchased in Jots of 20 or more

RESISTORS

' watt, all glzes ...
(z watt, all sizes .
watt, all sizes ..
5 watt wire-wound
|0 watt wire-wound .
25 watt wire-wound .
RAesistor kit containing 100 Insumed Nslnon in pogulu'
sizes of 1/3, 1/2, lond 2 watt ..o oo.iieoninnans
“All items sub;ccz to prior sals
20% with ordoe, balance C.0.0D. We prepay express en
§50.00 orders in U.S.A,

ELECTRONIC PARTS, Inc., Dept. C1

622 W. Randolph St. Chicago 6, lll.
RADIO-CRAFT
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MEDIUM POWER
TRANSMITTER

(Continued from page 67)

same material. The front panel and the

top are Masonite measuring 3 x 14% |
and 7 x 14% respectively., Small brads

are used to fasten the top and front
to the side members. If a metal chassis
is preferred, a standard 8 x 17 x 2 inch
plated or crackle-finished chassis may
be used.

Socket holes are drilled for the tubes,
coils and crystal. The location of the
surface-mounted components is shown
on Photo A. A five-prong socket is used
with the older type of erystal holders.
The newer type holders will.fit into an
octal socket. Holes are drilled in the
front wall of the chassis for pilot lamp,
tuning condensers and current-metering
jacks. A jack, mounted on the rear wall
near the 6L6 socket, serves both as a
jack for metering the oscillator current
and for keying the oscillator. A cen-
trally-located five-prong socket is used
for the input leads for the filament and
oscillator voltages and common ground
connectiop. The positive high-voltage
lead for the power amplifier may be con-
nected at this socket if the voltage does
not exceed 600 volts. A separate feed-
through should be used to prevent in-
sulation breakdown and short circuits
if higher voltages are used. Two color-
coded binding posts, red and black, are
mounted to provide connections for an
external bias supply.

The oscillator plate voltage is sup-
plied from a power supply capable of
delivering 350 to 400 volts at 100 ma.
This voltage is dropped to the correct
value for the screen grid by bleeder
resistors connected across the high-volt-
age supply.

Capacity coupling is used between the
oscillator and ‘the plate-neutralized am-
plifier. Series feed is used in the plate
circuits of both stages. (If a metal
chasgsis is used, the condensers should
be carefully insulated from the chassis
and ground. Insulated shaft couplings
and well tnsulated knobs should be em-
ployed on the tuning and neutralizing
condensers to prevent the operator from
receiving a severe shock or possible in-
jury.) The neutralizing condenser, CN,
mounted above the chassis on a ceramic
stand-off insulator, is located close to

RADIO TERM ILLUSTRATED

“Transmission Loss’
1947

GETS

FEDERATED 5o, STARTED

bt tittie 23 $195 2

For Servlcemtn starting a radlo repair
business—Federated has a plan to smooth
the way! Backed by our huge stocks of
radlo and electronic components, and our
many years of experience In filling the
needs of the radlo serviceman, we can help
YOU, because &

WE KNOW WHAT YOU NEED

A special department in our orgcniu-/
tion, staffed with special personnel quali-
fied by long actual experience In radie
service work, will help you get started.
Test equipment, tubes, rcplacement parts,
tools, manuals. EVERYTHING yeou will
need, to set you up in a profitable radio
repair business, all Included in our plan?
. For interesting details:

WRITE DEPARTMENT 27.C.

Fed®rated Puichaser

vbuton of ,RADIO = ELECTRONIC
aat s SOUND RQUIPMENT
80 TARK PTUACE, N, Y. 7
Those: W1 42080

F.M. and Television

Converted Wesatern Elec-
tric SIGNAL GENERA-
TOR for F.M, and TELE-
VISION. 54-106 Mec. In-
dividually ealibrated, Well
constructed, will maintain
calibration. Brand new
Duco finish. Inquire about
additional frequency
ranges.

WHILE THEY LAST................

ALUMINUM CASES for
SCOPES. MOBILE RIGS
POWER SUPPLIES and
many other uses. With
punched front panels and
chassis. Size 12x 14 x 21
inches, Well ventilated.
With 2 handlea. Brand
new Duco finish.

Heavy duty shock-mount base assembly for above
cases, only $1.50.

A 14-prong cathode ray tube Socket assembly
with provision for angular adjustment of tube,
also hag springs to maintain Dosition with froot
panel. Only $1.95.
All above is war surplus In good condition.
All prices F.0.B. this address.
Full remittance with ali orders.

Last three items all for $9.95.
IMMEDIATE DELIVERY

ALGERADIO ELECTRONICS CO.

Dep’t C 147 278 E. Columbia 9t.. HEMPSTEAD, N. Y.
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CHASSIS

with F M
AFrequancy Modulation)

S WAVE BANDS
i SEPARATE CHASSIS or

COMPLETE CONSOLES AVAHABLE
W EASY TERMS

EE===3 The SYMPHONY GRAND

AM-FM RADIO-PHONOGRAFPH

A magnificent radlo console and mu-
sical instrument that I8 completely
new—from the ground up. Bi(i. DOW-
erful Series 16 Chassis brings in IOI;E
wave, ghort wave. and advanced F

JR reception. Automatic I’cc0rd-chan&:
7 Ing phonograph apd scores of NE
Dost-war fcatures including

TRI-MAGNADYNE COfL SYSTEM
. . . a sensational. excluslve MID-
WEST fcature fully deacribed in our
new 1947 catalog. Also, other console
and table modcla with Serieo 16, 12
and 8 Chassis, and ?oruble AC/DC
Battery Table Radios.

o a2 PAbLR R -
.~ RIDWEST RADIO CORPORATION
L Dept.38. B. 909 Broadwoy, Cincinnatl 2, Ohio.
Please send me your new FREE Catalog. H

RADIO PARTS ASSORTMENT

Hundreds of valuable and useful radio parts,
Transformers, terminals, coils, condensers,
ogcutchoons,

wire, ete., ete.

All brand new
war surplus,

" |101bs. $1.69

U.S. SIGNAL CORPS
2-WAY TALKING SYSTEM

-MEDIUM POWER TRANSMITTER
(Continued from page 133)

-

the amplifier grid pin, This condenser
is made by removing plates from a
small Cardwell Trim-Air condenser so
that one rotor and one stator plate re-
main. Double spacing is used between
these plates. A commercial neutralizing
condenser may be used if its minimum
capacity is 1.5 upf, or less, with suffi-
cient spacing to withstand a voltage
equal to the sum of the plate and grid
bias voltages.

A 100-upf receiving type condenser
is used to tune the oscillator plate tank
circuit. The amplifier plate tuning con-
denser shown in Photo B has a split
stator with 75 uuf per section. The sec-
tions may be connected in parallel for
80-meter operation but this value is too
large for efficient operation on the high-
er frequencies. A single-section 76-uuf
condenser will work effectively on the
three lower-frequency amateur bands.
The breakdown voltage rating should
be equal to at least twice the plate
voltage. ;

Power for the transmitter may be
obtained from any supply capable of
delivering between 500 and 1500 volts
with a 150- to 200-milliampere load.
The filaments are supplied by a trans-
former delivering 6.3 volts at 4 amperes
or more. If the transformer has a five
or six-ampere rating, this will help to
stabiljze the filament voltage against
drops in line voltage and on long fila-
ment leads. If the supply is in the order
of 600 volts, a dropping resistor may
be used to drop the voltage to 350 or
400 volts for the oscillator. .

At this installation, we had a power
supply that delivered 650 volts at 200
ma from the filter with choke input and
850 volts with condenser input. The
lower voltage is used while making tun-
ing adjustments. The input choke is
shorted with a switch for normal opera-
tion. When the high-voltage supply ex-
ceeds 600 volts, it is advisable to use a
separate supply for the oscillator.

TUNING ADJUSTMENTS

Initial tests should be smade on 80

meters since the broader tuning on this
band makes adjustments easier. The
power supplies are connected to the
transmitter and coils and crystal for the
80-meter band plugged into the proper
sockets. A 150- to 200-ma meter is
plugged into the jack in the cathode cir-

_cuit of the 6L.6. The plate voltage is

applied to the oscillator ONLY. The
tuning condenser ig rotated slowly and
adjusted for minimum current on the
meter. If the stage does not oscillate
readily or follow rapid keying, its plate
circuit should be detuned slightly to
the minimum capacity side of the cath-
ode current dip. The meter is removed
and placed in the grid circuit jack of
the amplifier and a key inserted in the
oscillator jack. With the key closed and
no plate voltage on the amplifier, the
tuning condenser of the latter is rotated
through its range. At resonance, a dip
in grid current will be noted, indicating
that the amplifier is not neutralized.
The neutraljzing condenser is adjusted
in small steps until the plate condenser
can be rotated throughout its range
without causing the grid current to
fluctuate. With the neutralizing con-
denser set at this point, the amplifier is
neutralized. If no meter is available, a
flashlight buib soldered to a loop of wire
slightly larger than the diameter of the
coils, and fastened to a dowel, may be
used as a neutralizing indicator. This
coil is coupled closely to the amplifier
plate coil and the neutralizing con-
denser adjusted to the point where the
lamp does not glow at any setting of
the amplifier tank condenser.

With the amplifier neutralized, the
meter is moved to the amplifier plate
jack and voltage applied. When the key
is depressed, the amplifier plate current
will rise to a high value when the plate
circuit is out of resonarce. While key-
ing intermittently, the amplifier tank

Made by Western-Electric for army tanks,
Now you can use them for offices, garages,
farms, baby's room to kitchen, etc. Just plug
into AC, consists of one master unit snd 1
spegker-receiver unit.
Complete—ready to-operate. ......
BC-812. 842 LF. crystal transformer, resonant
at 470 KC. Replace that 1st. LF. with this
unit and separate those crowded $6.49
ham bands.
Double button mike to grid trans. $ .59
midde for Western-Electrie. .........

Kit of 10 asst. RF coils— $| 98
a real buy
Power trans.,, 850-0-360, 60 mils, $2 '5
6.3V.@2A, 6V.@2A, Flush mounting. .
HS-80 Hearing aid type headphone

with plug and matching transa.
closeout ...... e O LT $I -98
HS-16 Noise proof headset. $2.98

A superior headset.
Broadenst band converter for BC-312, 342,

NC-100, BC-348, .0
state model receiver .......N\.... $15 0
Interlock switch for doors, $'| _89

protection agninst hi.voltage. ....s
REMIT 259, WITH ALL C.0.D. ORDERS

PPN T

2 -
P

THOR ELECTRONICS
5051 N. CLARK ST., CHICAGO, ILL.
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Photo B—Under-chassis view of transmitter, showing layout. Large” condenser is-plate funer.
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WAR SURPLUS
SALES

RADIO-ELECTRICAL-ELECTRONIC

EQUIPMENT . PARTS - SUPPLIES

PHILCO TANK ANTENNA—all
aluminum copper weld; dark grey
finish; 12 feet long, in E) sections ;
weight 10 @. ; base 6/16” dia. tip
1%”. Very sp ecial ...,
WESTERN ELECTRIC or SYL~
VANIA 1-N-21; 1-N-23 CrYstals.
§l30 & hdoe r1. aapooabis

CRYSTALS 5000 KC complefe m
holders .............cc.vnianun

2” METER, bakelite case, 1 mil de
WESTON—2" Meter. Model 6508
metal case 1% mil. DC ..........
GE 2” Meter, Model 8 DW 44,
bakelite case; 0 to 1 amip. RF .
STANDARD RACK CABINETS
heavy gauge steel, gray crackle
finish. panel opening 19 wide,
DT ARIR AN dathn s o sl bt du c s
SUPERIOR 2 KVA Power Stats;
input 116 volt AC, 50-60 cycle
single phase, v-output voltage
range 0-135 volt; maximum rated
cutput current 15 amp available
over entire range of output volt-
age; weight approx 20 lbs, ......
SUPERIOR 2 KVA 3% KW pow-
er stats, 2 in tandem, each 116
volt AC single phase. Same as the
above but twice the input and
output voltagre . ., ........0. ...,
ZENITH-BENDIX or RAWLINS
Frequency Meters 126 to 20.000 kc
BC 221 with original crystals ; com-
plete with spare tubes and calibra-
tion book, each one tested, guar-
AN  cskivoiin: @ b D hmsiay o b '
Many ether Interesting 1tems
Promat Delivery. -
25% deposit reduired on each arder
Shipped F.0.B. Noew York—Minimum Order $2.00

MICHAEL STAHL, INC.

3¢ RCJ VESEY ST.
Tel. COrtland 7-5980 New York 7, N. Y.

$ .98

1.00

1.95
2.25

2.50
2.50

12.95

29.50

54.50

54.50

CRAFT

BACK ISSUES
e Permanent

WOLDS
8 1SSUES »

OTECT your back issues in this new beautiful

De Luxe Binder, tajlor-mado to it 8 lseucs of
RADIO-CRAFT.
Start now to keoD your magazlnes clean. fresh-looking
for instant refercnce—Inetead of lying around helter-
skelter, torn, dog-cared and solled . . . wery Hkely
lost. ‘T'hia De Luxe binder is ottractive enough to dress
up Your living room library shelves.

Well-constructed, finished in simulated Morooco teather.
rich russel brown with Rold cmbossed lotlering “and
design on front and back. 87 x 12%* with 1%* back.
No punching _of magazines neCessary. Just allp your
RATHO-CRAFPT magazines through a metal 8traD
built into the binder. In a Jiffy they aro in placo ond
cverlastingly protected.

5-DAY FREE TRIAL

he De Luxe Binder is guarantecd tg mors than
sntlsfg M not. return within 5 days and your money
will be cheerfully refundad, Sent postpald In U.S.
on recelpt of $1,50. (Canadian and Forsign $). 75.)

RADIO-CRAFT

25 West Broadway, New York, 7,N. Y,

H

circuit is adjusted for minimum current,
which will be from 10 to 26 ma depend-
ing on the plate voltage.

A low-impedance antenna may be
coupled directly to the link winding on
the output cgil. An antenna coupler
should be used with other antennas to
provide more efficient matching. The
coupler shown on the, schematic is de-
signed for operation on the 80-meter
band and is used to couple a single-wire
antenna feeder to the transmitter. The
tuned coil, L5, consists of 28 turms of
No. 18 bell wire closely wound on a 3-
inch form. A 3-turn link, L4, is wound
over one end and has leads long enough
to reach to the transmitter output ter-
minals. The larger coil is tuned by a 75-
to 100-upf condenser. Coils for other
bands may be wound using between 10
and 16 percent more turns than the
amplifier coil if the diameters and tun-
ing condensers are equal. End-linked
manufactured plug-in coils may be pur-
chased for each band.

When tuning the coupler to load the
antenna, it i3 very desirable to have
an antenna current meter (r.f. thermo-
couple ammeter), If one is not avail-
able, ordinary light bulbs elipped be-
tween the coupler and the feeder may
be used to indicate the relative values
of current drawn by the antenna by the
brightness of the bulbs. Do not attempt
to load the antenna too heavily. If the
loading is held down to manufacturer’s
ratings, better performance will be ob-
tained and tubes will last much longer.

CoiL DaATA

80 Meters L1—27 turns spaced to 1% inch
L2—25 turns spaced to 13} inch
L3—8 turns

40 Meters L1—16 turns spaced to 1% inch
L2—15 turns spaced to 13% inch
L8—3 turns

20 Meters L1—12 turns spaced tor 134 inch
L2—8 turns spaced to 1% inch
L83—2 turns

All coils are wound on 1% inch forms with
No. 16 enameled wire. L8 is wound around, or
close to the lower end of the L2.

Light is being used in a new system
of relaying television programs. A cath-
ode-ray tube is used to transmit the tele-
vision-modulated light beam, and a
photocell to turn it back to electric im-
pulses for retransmission.

A FREE BOOK

Develop your personal, creative power! Awaken
the silent, sleeping forces in your own conscious-
ness. Become Master of your own fifg, Push
aside all obstacles with a new energy you have
overlocked. The Rosicrucians know how, and
will help you apply the greatest of all powers in
man’s control. Create health and abundance foe -
yourself. Write for Free book, “The Mastery of *
Life.” It tells how you may receive these teach-
ings for study and usen It mcans the dawn of &
pew day for you. . . Address: Scribe W.K.T.

7 ROSICRUCIANS

SAN JOSB  (AMORC)  CALIFORNIA

RTS RADID TUBE SERVICE CO.
1945 T0th St. Brooklyn 4, N.Y.

Let RTS reprocéss

your dead TertviSlon TusEs
NEW Scientific Process
REACTIVATES THORIUM
CONNECTS OPEN FILAMENTS
CLEARS SHORTS and
MICROPHONICS

MINIMUM ORDER 6 TUBES
SEND NO CASH
C.0.D. ONLY 50&
30-DAY GUARANTEE

Every tube fully tested in
checkers and scts for playing

Send itemized list with order
Make' sure glass, base & prongs are
intact . . . flashed, exploded or-open
cathodes REJECTED and NOT RE-
TURNED.

New tubes, amplifiers,
wire recorders, radios, -
and
all efectronic equipment.

Machines us.ed for reprocessing Radio Tubes
are availablee. WRITE FOR DNETAILS.

' This Month’s
SPECIALS

At Greenwlich Sales

U. S. ARMY SBIGNAL CORPS CODE TRAIN-
ING SET #AN/CSC-T1. Will operate from
6, 12, 24, 116 VDC or 115, 230 VAC 60 Cy.
Phoncs, speaker or blinker operation. Suitable
for group or individual training.

BRAND NEW Complete with 819_00
tubes and compact carrying case

TWO WAY INTERCOM SET. 115 VAC 60
Cy. Beautiful compact case, substation black
crackle cabinet. Volume control, switches,
pilot lamp, 3 tube amplifier. Shmped complete,
one master station, one substation, 100 ft. wire,
tubes. Ready to plug in and operate,

Ideal for home, office or indnstrial.
Additional stations easily added.s33_00
Guaranteed.

SEND FOR BI-MONTHLY BULLETIN CR

25%, deposit required on ol orders,
Prompt delivery assured.

GREENWICH SALES C0.

59 Cortlandt St. — WHitehall 3-3052
New York City 7, N. Y.
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We honor you, Dr. Lee
do Forest oneths oecasion
of tho 40th Awniversary of
Your vacuum tube. the his.
toric audlon.

In New Jersey. ..

...is ARIETY

SUPERIOR Model CA-12

FEATURING

Simple Operation...
only one connecting
cable... No tuning Con-,
trals. A new Superior
Instrument Product.
Complete with Probe,
TestLeads, Batteries
and Instructions.

price 34.83

SUPERIOR
Model 670

SUPER-METER

A Combination Velt-Ohm
Milliammeter plus Capac-
ity Reactance Inductance
and Decibel Measurements,
Complete with test

leads and instrpctions

Radio Kits by “EASY BUILT”

MODEL NO. 2B
Battery operated, easy
tuning. attractive wood
finish cakinet. Complets
with Tube, Coil, Bat-
tery, Headphone, Hard-
ware and Baso.

List Price, $4.98

$3.33

No. 2 KIT. AC-DC. Electric Battery Kit with
Cabinet complete with Tube, Special Variable
Condenser, Earphones. Resisters, Hardware
and Special Fittings, Completely Wired Tube
Socket. Diagram on Mounting Base—Ready
Cut and Drilled. $5.01 each

Kit No, 1

SPECIAL

Federal Teleco Selenium Rectifier
Replaces Rectifier Tube .......... $1.09 each
6 or more 99¢ each

BARGAINS!
100 ASSORTED BYPASS CONDENSERS

10— 001600V 10—.02—-600V.
15—.002—600V. 10—.05—600V
10—.005—600V. 10—.1—600V.
15—.006—600V., 10—5_200V.
20—.01—600V.  Value .........$11.00
Specicl—%$6.95

Writo Dspt. Cf for our' FLYER. 209 De-
posit with order required. Please add sufficient
postage. Excess will be refunded.

Yaniety ELECTRIC CO., Inc.

601 Broad St., Newark 2, N. J.

THE 'SCOPE—A
REPAIR TOOL
(Continued from page 69)

A.F. SECTION

The quick check point for this section
is test No. 9 in the table. When a
400-cycle a.f. signal from the signal

Fig. 2—Two distortion patterns often viewed.

generator is fed into the set as indicated
in the table, satisfactory (or unsatis-
factory) operation of the entire audio
system is determined. The presaence of
distortion will easily be recognized by a
flattening or pecaking of the sine wave,
and a little experience will readily
establish the amount of gain that can
be used without intreducing noticeable

distortion. If satisfactory operation is

not sufficiently definite at this point, we
retrace our steps to pick up possible
causes of trouble. In the case of in-
sufficient audio output from the set, the
obvious possible offenders such as the
audio tubes and the output transformer
are suspect. In the case of distorted
output from the set, we look for con-
ditions that might cause improper bias,

'such as improper biasing resistor, open

bypass condensers for the bias resistor,
leaky coupling condensers or improper
functioning of the tone control. Common
distortion patterns are shown in Fig. 2.
Each of the above conditions can be lo-
cated at its source by starting from the
output transformer and moving back-
ward by detailed steps as shown below.

DETAILED TROUBLE LOCATION

Test No. 4 checks output transformer
operation; test No, 6 shifts the injected
signal to the grid of the 50L6 power
tube. The audio output shown on the
oscilloscope, with all other controls left
unchanged, should be noticeably greater.
Gain may be measured either by high-
resistance voltmeter or calibrated os-
cilloscope screen. For Test No.. 6, we
check the coupling condenser from the
125Q7 plate to the power tube grid.
Watch here for distortion introduced by
a slightly leaky coupling condenser. At
this point, if a tone control is present,
its operation can readily be checked by
Test No. 7. (Although the illustration
given here does not use a variable tone
control, a modified form of fixed audio
filtering is provided by the first audio
plate bypass condenser; 0.001 puf, In this
case, the effect of the audio filtering
can be determined, if suspected, both by
ear and oscilloscope indication by open-
ing this bypass circuit). When a vari-
able tone control is present its effect
can be investigated easily, paying
special attention to its effect on the
filtering of both low and high passages.

RADIO-CRAFT
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Value/

PORTABLE VOICE AND CODE RADIO

RECEIVER-TRANSMITTER
Self-Contained 200 KC Calibrated Crystal

BC-854-A s a combined transmitter ond recelver de-
signed for portable or vehicular oberation. The fre-
Quency range of hoth tronsmitter and recolver is
continuous from 3700 to 5800 kilocyeles: all stages
gong tuned by antl-back lash worm gear dial
mechanisms.

Tho BC-654-A 1g 18" wide, 14" high, and 9%” deep.
\\etght 44% pounds. Power required for Rocelver—
1.5. 45, and 80 volts D.C. Power required for
Tnnsmluor-—l% 6. 51, 84 volts D.C. and 500 volis
{).C. at 160 ma. Opérates from Dynmamotor PE-

s 9995

’One thlrd daunsn with order. balance C.0.D.,

Balance of stock being c]osed

out at this low nrice (as u)

(Colnpletc with
dynamotor)

. shipping golnt For check with order,
shipping eharges prepald,

- & H. DISTRIBUTING CO., INC.

AL PARTS Sivision

arrti by, 1 Lant Law iy

Boftirmare & ma.

e = - Tr—rr:
g 1907-1947
We nonor you, Dr. Lee de Forest on the
of the 40th A of your
-] YAGUUM [ubk, tho Piktetis sudion .

INGREASE YOUR INCOME-Doing
ELECTRIC WIRING— APPLIANCE & MOTOR REPAIRING

New, modern theory gives you better knowledge
of electricity in focwer hours of study—gives you
better chance for success whether doing eclectric
wiring, servicing or repalring electrical apparatus.

APPLIANCE & MOTOR REPAIRING
Start immedistely ! No burdensome studying
necesgary. Repair vacuum cleaner by simply fol-
lowing easy step-by-3tep procedure given on
cleaner work sheet. Same method used for wash-
ers, irons, toasters, motors, etec.

Compiete training only $2.95. NO EXTRAS!

Order this traini today! If not
DGH'T WAIT' n'n:ﬁeu :ﬂer :'u':'gd&:l.‘yrnturn'"l!
and your monty will be refunded.
Same trial period applles 10 cash of C.0.D. orders.
We pay Dpostage on orders accomunled by cash.
chock. or M.0
Sunbury Engineering Works, Eox 129, Oept. D, Sunhury, Pa

ELECTRONIC VOLT-OHMMETER

110 VOLTS AC 20 RANGES
s ] l 85 0/5/10/50/100/500{)})000/5000 volts DC and
POSTPAID

ohms in #ix over-
1apping ranges. Sensitivity: over ION
OHMS per VOLT oo § von. range.

Corr kit ol Y tubc
punched and drilled chassis and bum.u‘u ly cnmewd
panol. Eadily assembled and wired

Speciat  slideback clreudt eveluped durla®  war by
nc niist at the Callfornia Institute of Technol glvos

inZ Bcnsitivity and flexibllity whlle comPicicly <lim-
1nntlng necessity of batterles an aslve meter, Each
instrument s individually cullhrl'.ed Dial
nince inches longl
In nddmon to pcrformlnl: the uﬂul volt-ohm functions.
esc

A AFC, TRUE GRID BIAS AT TKE
GRID. BiAS CELLS without aifecting mo circult. Mcasurcs
the coxact lcakaRe resistance of INSULATION. TUBES.
CONDENSERS. It can be used with a signal gencrator
for SIGNAL TRACING.

STERLING ELECTRONIC COMPANY

166 N. Sierra Bonlta Ave., Dopt. 2. Pasadena 4. Callf.
JANUARY, 1947
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OUTSTANDING OFFERINGS
OF

NEW KITS

H-101 Five Tube Superheterodyne Kit

Small Bakellie eabinet approximate glze 97x57x0",
completo parts except wire and solder for the con-
struction of s standard |unerheterodyne receiver
using S0LG. 8523, 128A7. 128Q7. and "128K7.

A simplified etrcuit diagram Included in this kit
engbles sny one with & slight Enowledge of radlo
Lo construct a highly efficlent rccelrer

Price not Intluding tubes ......... »

H-105 Automatic Record Changer Kit

Conslats of 1 Aulomatic Reenrd changer.  singlo

Dost; 1 Portable leatherctte cabinet for above; 1
Crystal .plck up; 1 6" P.M. and output trangformer;
1 complete kit of parts including tubes but exclud-
ing wire and tolder, to construct a 3 -tube ampliflor
uslng 1—501L8. 1-—3525, and |
125Q7. Prico complete ...u.eevanee ¥ O

Al pricea aro F.O.B. New York City.

Write for our new eatalogue showing

new test equipment, tubes and o large

varlety of new replacemont parts.

we ship anywhere In the U.S.A.—
; pramptly.

SEE cna HEAR e signal
with the new CA-]2

s.

FEATURING

Simple Operation...
anly one connecting
cable... No tuning Con-
irals. A new Superior
Instrument Product.
Complete with Probe,
Testkeads, Batteries
and Instructions.

We handle a complete line of Radio Parts and
Tubes. Write for the latest LIFETIME BULLETIN
Just off tha press. Thousands’ of money-savers In
parts, supplies, equipment. Address

SOUND EQUIP. CO., Oept CENN

911-913 JEFFERSON AVE..TOLEDO 2, OHIO

Hazards to indusfry are caused by static
discharges whjch may produce danger-
ous sparks. One solutipn of the probiem
is a coating comtaining. radio-active
salts, applied to all charge-collecting
surfaces. Rays from the salts ionize
the air, allowing charges to leak off.

RADIO-CRAFT
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(Continued from preceding page)
Whether it is profitable to do a quanti-
tative frequency-run test from a vari-
able-frequency audio oscillator is again
left to the discretion of the technician.
It is generally not necessary in a speedy
check. (An alternative method for
making such a frequency run is given
later in Test No~ 18.)

Test No. 8 checks the amplifying
properties of the 12SQ7 first audio tube.
Care should be taken here, as this point
provides the full audio amplification
(a gain of over 300, as shown in the
PhotoFact diagram Fig. 1), and will
therefore be very sensitive to a.c. hum
picked up through the external con-
nections. An example of this is the loud
hum effect produced by touching the
first audio tube grid with the finger,
which transfers all the a.c. voltage in-
duced in it by the presence of one’s
body in the neighboring a.c. field.

With ordinary care and understand-
ing of the situation, however, this con-
dition need not interfere either with
this test or with the following over-all
Test No. 9 which has been covered
previously for giving an indication of
the system’s overall performance.

OSCILLOSCOPE REQUIREMENTS

Before proceeding with further in-
vestigation of the i.f., oscillator, and
r.f. sections of the receiver (which are
covered in the second part of the arti-
cle), the use of such high-frequency sig-
nals from the signal generator brings
up the question of the ability of the
oscilloscope to follow faithfully these
operations. A complete discussion of
this poiht ig left to a later section of

the article. Suffice it to state here that:

the method used for the r.f. sections will
involve obtaining patterns which, in
every case, will show the demodulated
output of the set and will therefore re-
quire only an audio-frequency response
range from the oscilloscope. Such a re-
sponse, to include evidence of wanted
and unwanted harmonics, should extend
preferably to about 50,000 cycles- per
second, combined with an associated
sweep range of around 20,000 cycles.

The above requirements are mvet am-
ply by most of the oscilloscopes on the
market, from the new Dumont 5-inch
Model 274 to the compact Pocketscope
2.inch Model S10-A. These are chosen
as extremes of fairly representative
types, although any of the 3-inch
models produced by a number of service-
minded manufacturers could well have
been included.

(Note that Test 9 is a quick check point in-
stead of Test 8, as printed on page 69.)

The second part of this article will appear in
an early issue. Acknowledgment is made to the
Howard W, Sams PhotoFact Service for the
voltage gain data in Fig. 1.

Facsimile will be used by ‘the Signal
Corps in a weather station net to trans-
mit actual weather maps between over-
seas weather stations and forecast sta-
tions in this country. Faesimile radio
weather map service has already been
installed between Hickam Field, Oahu,
Hawaii, and Fairfield-Suisun, Califor-
nia.
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FACTORY CLEARANCE SALE

CAPACITORS: Oil-filled, C-D & Aerovox.
Removed from equipment which was never
used.

Bath- tub Type—600 volt dew

0:06) "M colerembl ARY- 1o - THAIE B SRR o oTe) o o $0.19
0.50 m d ........................... 43
0.25-0.25 mid duBll . e e e aeie A9
1.0 mifd csdrn snides posic: 4msBRE Do s 39
200 umfd. G abemastE A05 e a . a0 psBeiie 49

Universal mounting, C-D Type TJH &
Aerovox Type N
10.0 mfd, 600 volt dew .............. 98
10.0 mfd, 1,000 volt dew ........-...
CAPACITORS: Electrolytic, new.
20 mfd/i50 wolts dew—1,000 mfd/5

voltay dewy AUl geippmibeinsanibadn A9
20-60 mifd, 400 voite dew. dual ........ -69
SELSYNS: 115 volt 60 cycles, Bendix
Type I-1, pair ......c.cviviinenens 7.50
CIRCUIT BREAKERS Heinemann, 15
Amp & 5 Amp, 116vac ........... . 98
TRANSFORMERS: Impregnated and
sealed in Bteel cases. Thordarson,
UTC, Stancor, ete. 116 volt 60 cycle
primaries-
Filament: 6.4 volts @ 8.5 Amps...... 1.89

Filament: Sec. 1. 2.6v @ 10.0 Amps;
Sec 2, 6.4v @ EGAmps, Sec 8, 6.4v @

m
@ D
RHEOSTAT: 3,000 ohms 5%. 25 watts 1 59
POTENTIOMETERS: 6,000 ohms, wire-

wWound, B9 ...ricceiaaoiriianran. 29
100,000 ohms, 10%, Taper “A™ ...... .29
TUBES New, not in cartons. RCA,
Sylvania, Ken-Rad, WE.
BACT/1862 ypimet . basimitg osnan co0
GSJ ............................... gg
GSN7 VR- 105/80. VR-160/30 ........ 59
GLG‘GLG...................’ ....... 84
BAKD 6is i6meed § wieilh i 5 ks B it Ao oo L.79
8X6CT/G pareessiremrmiomesEas - - v 76
2ZAPY 27 CRITE o8k e v o503 1 Xl 9 SR 3.95
SEE4, 5” CRT oo twit-anoid . otobisds . v .95
RELAY: Struthers-Dunn, SPDT, 18vac
coil, 116vac, 8Amp contacts ........ 2.00

ALL PRICES NET. F.0.B. FACTORY
Cambridge Electronics Corperation

Manufacturers of Electronic Control Equipment
Pulaskl & MeHerry Sts., Baltimore 23, Maryland

SEND NO MONEY
MODERN
ELECTRICITY
INCLUDING RADIO

AND REFRIGERATION

Here's great news for anyone interested in

Electricity, NEW, up-to-date 19th Edition of

Applied Blectricity with new subjects fully

covered, including blueprint reading, electronics,

F, M. radio, fluorescent lighting, 8 Big Books

send for examination :

' i
NEW Edition z'nG“f:E\::ntn:geDemand!'
in Big Pay!

for Beginners} iricity nre negded now |
all kinds of induatries.

and Experts tically everY huslness dencndu on elece
trical kno and men who know
over 37000 o e e IR money. learn

eatily with these Rew, |moren|ng
hooks. “Scnd ¢oubon for a sct of books
on approval. S¢¢ how thcy will belp
you to get a&hend faster.

bl’i r\:’& hD SEND Aﬂylenr's cc&sultlnz
ublished. Dy vileges wilth our ¢n-
gnmos.mowﬂ ;mee:} now zlven to
dalescl  Plants All buyers of this fa-
power stations, Nﬁw mous C cloDodln of
lrnnsmltnslun— Elcetriet .
pl‘:ﬁnedrg\;‘e::y AMERICAN TECKNICAL SOCIETY
understanding- | vocational Publishers Since 1898

American Technical Socicty.

Dept, E126, Droxel lt S8th St.. Chicago 37

Send for 8 volume set of New 19th
Ed

ition. Annllﬂr l-‘leclrlcuy including a certificate en-
titling me to consulting privileges for one"vel;r i wll!l Pay

in day:
[t I wili Icnd £2.00 after 10 _d.
n“n‘\’mﬁ'ﬁ":mm the totnl Price of only s:u 80 18 naid

ADDRESS ..t srsasasacaanssrnas avanccrrsarsan
CITY .. civivinsavasmsacanssnns STATE, - ..s.::20.

atating age, occupation, employcra.
ﬂmgen:lm:gdnlrc‘:w;“d name nnd address of at lcast onc
busincss man ns fefereace. Men in service, also ploase
RKlve home address. \
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RADIONIC EQUIPMENT CO,
170 Nassau St., Dept. (0], New York 7. N. Y.

Pleate send me a FREE oopy of your 1847
Catalog. T understand it has thousands of items
IMustrated, described end priced and will be 2
great help to me in my search. for “‘hard-to-
fnd*' radle equipment.

Address

VP42 dd 2484444
VR e s ssddd

Chty . . State .

\\\\\\\\\\\\\\\\\\\\\\

EASY TO LEARN CODE

It 1s cosy to learn or increase speed
with an Instructograph Code Temcher,
Affords the quickest and most prac-
tieal method yet developed. For be-
nerg or advanced students.
vallable tepes from beglnner's
alphabet to typlcnl messages on all
subjocts. Speed ranges 5 to 40 WPM.
Always reasdy—no QRAL

ENDORSEO B8Y, THOUSANKDS! &

Instructograph Cod ¢ Teacher
llwnlly takes the place of sn oper-
Ator-ingtructor and cnables anyone m
leorn nnd master code without fu
Iher nsﬂulnntc Thousands of succeurul: operators  have

code'* with the Inatructograph System.
Wrne todus Tor “convenient rental nnd purchase plans,

INSTRUCTOGRAPH COMPANY

4701 Sherldan Rd.. Dept. RC. Chieago 40, (il
e The BUY 0f 3 LIFETIME ===

ONLY
USonee - S Meter \sm 49
SHORT WAVE XMTRS.
(72.2 Mc)
Loss mike, Batteries
and Antenna

XMTR and Tube Only

One 1y volt dry cell and 6744 voits of B optrntes
it. Just attach dl-pole, key or mlke, connect the bet-
terics snd It's ready to use. Signal Corps spec wired
with sllvercd wire, tnics condensers. and preci.
slon rcsistors. HIghly stable circult with Lo.Loss sli-

vercd Inductance., (AdJustable padder.) Sehematlc sup-
plied. Converta to  walkic-talkie and Ham  bands,
Welghs less than a pound. Shipped Dy cxpress Only,
No C.0.D,”s, No Parcel Post, A sscrifice at only $3.49.
Postal or ecxprces money order or certified check,

NEWARK SURPLUS MATERIALS CO.

324 Piane St., Dept. €. Newark 2. N.J.
SEND STAMP FOR GIANT CATALOGI

YOUR ELECTRIC DRILL

Has 100 Other Uses

when vsed with KeJax attachments

METAL SAWING . . . SHEARING
RIVETING ATTACHMENTS
Ask your Hardware dealer or write for illustrated clrcular

K-JAX, 2600 Canton St., Dallas, Texas
138 ’

MULTITESTER V.T.V.M.
(Continued. from page 83)

otherwise the entire current, about four
or five ma, will pass through the meter
and might damage it.

The e.v.m. section, shown in dotted
lines on the diagram, and for which due
credit is given Mr. Davis, is an excel-
lent instrument and constructed almost
exactly as described in his article. The
only change is an additional switch in
the B battery lead (section F on Sw2)

else there would be a continuous drain
on the battery, It has its own test leads
—a few feet of shielded microphone
cable with a 1-megohm resistor in the
probe end was more stable and elim-
inated a good deal of the hand capacity
which was present with ordinary leads.
In addition to the many uses suggested
by Mr. Davis, the e.v.m. is an efficient
instrument for testing crystal pickups

—

L

o+ .

is underchassis view of the combination tester shows how the vacuum tube is mounted.
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—by connecting pickup leads of 2 sus-
pected crystal and playing a record, a
.good crystal will show an appreciable
reading on the meter. This is a good
practical test before yanking out the
erystal and then afterward deciding
that the troublc is elsewhere. The re-
versing switch (Sw4) operates with
either instrument, as does the a.c.-d.c.
gwitch.

There was still room on the panel for
another gadget so a test socket for pilot
bulbs was installed .in the upper left-
hand corner. It saves the time and
trouble of using a pair of test leads.

TRANSMISSION WITH LIGHT
(Contimf,ed from page 63)

the light intensity at the receiver varies
dlrectly as the square of the radius of
® this lens and inversely as the square of
the distance between it and the receiver
—assuming that the object, the neon
tube anode, has been carefully focussed
g0 that a sharp image appears at the
photocell. Hence doubling the distance
between the units will produce a 75 per-
cent reduction in light input to the re-
ceiver, with consequent loss in volume,
However, one can compensate for this
effect by using a larger lens at the
photocell, since a 2-inch lens will pass
four times as much light as a 1-inch
lens.

In the system described, using 4-inch
and 1-inch lenses at the transmitter
and receiver respectively, good repro-
duction was obtained at a distance of
16 feet. Had a 4-inch instead of a 1:inch
lens been used ahead of the photoelec-
tric cell, this range would have been
greatly increased.

Insofar as the average experimenter
iz conecerned, the immediate practical
uses of a light-beam system are almost
nil. Yet these efforts are definitely
profitable. Besides the pleasure in-
volved, and the fact that two very pass-

able amplifiers are built, one has to |P

tangle with some interesting problems
of amplifier design and applied opties,
with a few bits of photoelectric theory
on the side.

—
Can supply you with all types of
Radios, Radio parts, Electrical parts
and accessories.
PREPAID ASSORTMENTS -
GUARANTEED FIRST OUALITY
100 ,1‘43 Watt Resisiors All_ Insulated, 52.908
100 Watt Reststors All_Insulated . A.88
300 l watt Reslstors All Insulated. 4.49
5o 2 Watt Resistors All I.n:ull 3.8
60 200 Voit an:r candt.-nu-rn 2.48
8o {cR COndensers . ....ovvcecacoroe 2.98
20 Dry Elmtml lc Fllter Condenscrs. 6.73
10 23 11, ookup Wire—Asst'd coiors 1.93
10 Volume nnd Tonc Contmln—N 8witches 1.98
100 . Spaghettl llnd VinyHte, ... ves.n. .98
18 Coila I.F., R.F. Ant, and Osc. 3.98
2 Wuter an Cemmtc Band Switch 3.98
20 Auto SUPPIOSEOI® . ....,...., 2.98
B8O Flactric-l wlnnx Devlces Flugs,
i Hascs, Elements, Fusea, €C.cesea ... s5.00
SEND FOR TRUTONE COMPLETE RADIO AND
. ELECTRICAL LIST
Terms: 253’, deposit reguired with order, Balance
Mcrchandise scnt Prepaid ff full re-
mitiance accompanles order.
TRUTONE PRODUCTS CO.
803 W. 42nd St  Dept. G Now York 18. N. Y.
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The New Arnold Shure Auto-
matic Wired Record Player
Ready For Immediate Delivery]

The Shure automatic rec-
ord player connecta easily
to any radio. lta feather-
weight crystal pickup and
quiet, smooth changer ac-
tion assure high quality
playing of ten 12" rec-
ords or twelve 10" rec-
ords. Every one of your
customers can now own a
fine automatic combina-
tion at a remarkably low
cost,

Shore players are shipped complete with

Automatic Combinations—NOW!

PHONO AMPLIFIERS

A.C. cord and shielded cable—only 2 wires t-Tube Phono. Amplifier..............coooiiiiiiiis 32.35
to connect and it’s ready to play. 8:-Tube Phono. Amplfier......... 0veeeavennaeiioass 4.50 -
_ PM SPEAKERS
Your price only $21.92 net ¢ Alfico (5) PM SDERKOr, ........oooeiivrnarnannns $1.39 e
7 Alaleo (5) PM Speaker... 1.49 o
F.0.8. CHICAGO. ILLINOIS T Alntes (5) PM SPeaket........cociviveriovanens 189 e
QPA Retail Price $31.30 Zone | TUBULAR ELECTROLYTICS
10-MFD-450 V.....$ .
OPA Retall Price 33,87 Zonc el oo
10-10-MFD-450 V
Orders are now beinp accepted for Immedlate 20-20-MFD-150
dellvery—no waiting. Terms: 2% check with %gg'm:g:igg
order. Or 25% doposit, balance exoress C.0.D. 50-30-MFD-150

"HOLLANDER RADIO SUPPLY CO.
549 West Randolph Street

Chicago 6, lllinois

MORE smas# BUYS az

National Radio Distributors

NOW! IMMEDIATE DELIVERY!

THE NEW AND IMPROVED
NATIONAL RADIO KITS. The
Original and still the Finest.
All parte brand nhew, No War
Weary Surplus. All parte per-
fectly matchod and mounted on
chassis for ¢asy wirlng. Powerful
Alnlco P. M, speaker and beau-
tiful Piastic Cabinet with Dust-
100f back furnished with all
Kits. Bullt-In loop antenna,
and Iiluminated Afrplano dial.
Full lastructions.

MODEL 'N.R. 7—5-TUBE 105-125v. A.C D.C.
SUPERHETEROCDYNE. Ul a8 128AT. “SK7
128Q7. 501G snd 3525 CUDCE -vov-orncnriocnins $11.95

Kit of 5 Matched Tubes .......c.c.oovivennennes 4,95

MOOEL N R. 5—5 TUBE TWQ0 BAND A.C./D.C.

. SUPERHETERODYNE. as above. Fpo. Range 530-
© 1800 K_C snd 5518 Megacyeles............... $13.95

Kit of 5 Matched Tubes .. ......c..c00euvvonann 4.95

MODEL MN.R. 6—8-TUBE A.C./D.C UPER
HETERODYNE. Uses l2§}(7 128A7, 128Q7.
3518, and 86245 Tubes ..........oovivenniinnnn $13.75

MODEL N.R. (—4 TUBE A.C. /D.C. Uses
128K7. 128J7, 5018 and 3525 'I'ubes Hlxle
rccommanded for Students, Schools Hosnlull and
lnmtuu .................................. $10.95

of 4 Mntched IO DCH LS5 I e & etk one s AP 3.95

MODEL P. R. 7—PORTA-
BLE RADIO-PHOND
ﬁll"rAPH COMBINATION

®Poverful 5-Tubo Superhet-
ne Radlo, with Self-

Contained tcop Anteona
and Alnico speaker,

¢ Self-Stariing Phono-Motor,
and Feathor-Welght Crys-
tal Plck-up arm, 9 Turne
Table. =

e Luxurious Leatherstte cov-
cred carrying case...$27.50

KIT OF Matchod

4.95

anufa turcn Jobbers, Expol rfen! Wr-n for auantity

White Plastic Cabincts avalfable for Radio Kits,
g! 00" additional, 'rcvmn At lcast 259% with order. we
wiil ship balance ¢.0.

WRITE FOR OUR COMPL!TE CATALOG. IT'S FREE,

National Radio Distributors

8991 Southern Blvd., New York 59, N. Y.

1947

FOR SALE

Wire, 12,000 ft. Gov't RGU/#8, Radio Fre-
quency, Low Loas Cnble, copper wire, shielded
about 52 ohms, 1000’ coils on waood recl, $.07
per ft., if cut 100’ lengths, $.09 £t.

Lyell Hardware Co.

ROCHESTER. N. Y.

BOX 5

e T T
AMATEURS AND

EXPERIMENTERS

==

=

Hundreds of radio and electrical parts in-
cludes—1 Throat Mike. . , istors » .
Sub Assemblies , . . Contact Points , ,
Condensers . . . Insulators .. . Coila
Sockets . . . ete., ete., etc,

PRICE ONLY $2 00 =ach wir

SHIPPING WEIGHT 10 LBS =
TERMS CASH WITH ORDER F.0.B. cmmco. nL &

GEORGE BROOKS & ASSOCIATES

=

220 SOUTH HALSTED STREET CHICAGO 6. LLINOIS

PEN-OSCIL-LITE

Extremcly convenlent test oncilumr for lll ndlo

servlclnx alignmen nen

gowcro & Raige m:m 'loo cvclu audio to uvur

00 mefncyclcs u.h.f. & Output from wcro to 128 v,
n cost & Used by Signal Corps ¢ Write foar

ln!ormnuOn

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

CORRECTION
Formula and text do not agree in the
formula -at the head of the second

. column, page 17 of the December is-

sue. In the text, v is used to represent
velocity, of sound, but by error an x is
used in the formula. The caption on -
Photo D is alsc in error, and should read
« .. fixed light and moving scale.” l
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HOLIDAY GIFTS

SPECIALLY PRICED
KITCHEN FLUORESCENT UNITS

Usss 2.15 $
 Uses 2 . e $4.50
wm Lamps
AC or DC 7
Lamps B0c each

/L Approv-
parts

Plugs eight Into your

VM mixER RECORD CHANGER s16.50
MAGUIRE 2-POST CHANGER 25
DETROLA RECORD CHANGER , $l5.95‘
ASTATIC L70-A

SHURE GLIDER
CURVED ARM
CRYBTAL PICXUPS . o I

PHONO AMPLIFIER
3 Tube AC.DC
Completely Wired
Volum d
e nton .. $2.95
Phono. Amp. Kit
with 5" Spk. & tubes..$7.95
Loss tubes or spk.....$5.95
Uses 125Q72. 50L6 3515
Above kit wired .98,
|oo Asst. Insulaled Reslstors .........
5 Asst. BY-PASS Cond. All 600 X
25' Asst. Mica Cond. Color Coded .
PL-55 Mlke Plugs with Yotk nuts *
Open circult Jacks .................
Alliance phono motors and turn-tables

RISCO RECORD PLAYER
Easlly attaches
to any radio,
Heavy duty mo-
tor. Walnut fin-
-lsh. Hlgh outs

put.
$9.95

~ with bulit In

amplifier gnd

tubes ...$15.95
We SBpeclalize In Mail-Ordor Accounts

%% Required on C.0.D. Orders—Fres Catalog Cl

RISCO SALES CoO.

WHOLESALE DISTRIBUTORS
22 Warron St. w York 7, N. Y.

OPPORTUNITY AD-LETS

Advertisemente in this section cost 20 cents a word
for cnch Insortien. Name. address and initinls must
be included st the above rate. Cash should eocom-
pany all classlfied advertisements unless placed by
an accredited advertislng agency. No advertisement
for less thon ten words accepted. Ten Dercent dis-
count six jissues, twenty porcent for twelve iasues.
Objoctionable or mMisleading advertiscments not sc-
©eptod. Advoriistments for February, 1947, issuo must
teach us not later than December 99, 1946,

Radlo-Craft ® 25 W, B'way ® New Yark 7. N. Y.

ARGAINS: TUBES. PARTS, ETC. SEND FOR LIST.
Joo T. Morrow, Wolle Clty, Texas.

ABMY SURPLUS. NEVER USED J-37 KEYB ON J-41
Bakolite Base. SBe ea. postpald. The Gatowsy Co., P. Q.
JBox 926. Brockton, Alass.

COBRESPONDENCE GOURSES AL\-D SELF-INBTRUC-
tion books ellghtly used. Sold. 'Bented. Exchanged. Al
sublects. - Satlsfaction gumcanteed. Cash Peld for tsed
oburses. mplet® information and 100-page multnwd
bargaln catalog Free! Writo—Nelson Co.., Dept. . Chl-
cago 5. 111,

“DRAWING—CARTOONING MANUAL.* 31 LESSONS,

600 illustrations, completo $1.00. Howard Sales. 6749 Clyds
8t., Forest Hills, N.Y.C.

K FCC EXAMS! GET THESE SIMULATED |

WHY FLUNK
multiple-choice FCC practice exams. Fivo for $1.00. Fiva
erent exams each for Elements 2. 3. 4. 5 and 6. 8State
clomenta wanted. Dele’s of Denver. 510 15th Sircet. Don-
vor, Colorado. N
ELECTRICAL SUPPLIES! EQUIPMENT. AMAZIN:
\'aluo New 110 voit, sixty cycie Ball Bearing precial
motors. Operate grlndnn fans. etc. Cost government
$48.75. Bent oxpress propald. Only $3.69. Loco Engineot-
ing Compsany. 908-RC-1, Iincoln, Nobraska.
SIGNAL TRACER: SAVE $17.45. I'M CmSH\G SHOP.
Will sell brand new Speco Model Btap AC-DC for $27.50.
mt me SM 95. Send chieck. money order or C.0.D. to
-H, Hoffman, 4112 Gallatln Street. Hyailsville,
M‘arylnnd

WE REPAIR ALL TYPES OF ELECTRICAL INSTRU-
menta. tube checkers and anslyzers. Hazclton Instrument
Co. (Electrle Meter Laboratory), 140 Liberty Streoct, New
York, N. Y. Telephonc—BArclay 7-4239.

MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC.
arts. Books, booklets, subscriptions, pin-ups, ‘ete. Cate-
log Il]); (l’dl‘;] ded), Clcerone’s, .863 First Avo.. New
York

AMATEUR RADIO LICENSES. COMPLETE CODE
and theery Dernrullon for Dazsing smateur radio ex-
sminations, Home study and resident courses.  Americsn
Hadio Institute, 101 West 63rd Street. Now York City.
Boo our sd on page 144.

FREE WHOLESALE BULLETIN. TUBES. PARTS.
Bargaln prices. Henshaw Radlo Suoplf, 3313 Delsven
City. Eansas Clty. Kansas.

W-AN'I’ED OPIES OF “MODERN ELECTRICS™ AND
Elo'f.-:rtcal Exnerlmemer _State price. Box OT. % Radio-
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COMMUNICATIONS

© AN ATHENIAN VIEW ON POSTWAR' RADIOS

Dear Editor:

I read carefully your article “Why
No Postwar Radios” in the August
issue. My present letter will not deal
with the difficulties of production but
will indicate some drawbacks inherent
in even the best American prewar sets.

First is the quality of musical repro-
duction. Even the best American re-
ceivers compare unfavorably with good
European sets. European listeners are
accustomed to high-quality musical tone
and do not tolerate anything that does
not satisfy them acoustically.

Degenerative feedback was widely
used in good European sets as far back
as 1938. I still remember how surprised
I was when I compared two superhets
of the same make, one with degenera-
tive feedback and the other without.
The difference in musical reproduction
was very pronounced indeed. Now I see,
from data available, that not one of the

1946 American sets available here in-
corporates this design! I cannot under-
stand how one can expect good perform-
ance without degenerative feedback and
some means to boost the bass, especially
in sets with small cabinets and speakers.

Another drawback is the poor per-
formance on the medium-wave band.
This may be attributed to the character-
istics of American tubes and the inter-
mediate frequency of 450 to 470 ke?
With an i.f. of 128 to 175_kc we have
better sensitivity and selectivity, in my
opinion.

The latest models imported from the
United States have not made a very
favorable impression on the public here. -
Besides, their cost is prohibitive. They
are sold at an average price of $100,
which represents two to three times the
monthly average salary of an employee.

G. C. STAVRIDES
Athens, Greece

“Gl 1S SMALL MAN IN BUSINESS WORLD"

Dear Editor:

‘I have just been reading your Com-
munications column in the September
issue. It seems to me that too much
griping is being done about the raw deal
which the GI is getting after doing his
duty for his country.

I am a GI myself and proud of the
fact—but it isn’t going to do-any good
to any of us GI's to complain because
every civilian who hasn't seen service
doesn’t turm -a flip-flop for us. Thou-
sands of men who have seen service are
back in civilian life trying to make a
living. These men are strong, healthy
and young and are able to make a de-
cent living. The man who did not see
service is not the youthful, healthy man

the GI is and is not able to go at the
work the same. Those GI's who were
left disabled atre being taken care of by
the government and are learning some
trade which will enable them to make
a living.

As for the RFC, the GI is getting the
same old shaft again that is true, but
then the average GI is only a. small.
man in the business world. The big
man has always got the break and he
always. will, GI or no GI.

We fought for our.country on the
battle fields—now let’s fight for it at
the polls, if we are not satisfied with
the deal’ we get. How about it?

MAURICE S. HupoN
Bradenton, Florida

RADIO TERM

Thermionic Detector.

ILLUSTRATED

Suggeated by .
M. Kosnski,
Brooklyn. N. Y."
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¢ 1S SERVICE FIELD SUPER-SUPER-SATURATED?

Dear Editor:

Today, in this and other cities, it is
common parlance to say “there is a
radio man on every corner.” That is
pretty close to the truth. Three causes
can she summed up into three reasons
for the situation: 1. Old-timers in the
radio-service field, who are still at it, or
have come back into the radio service
field after discharge from war service.
2. Those service men who have gained
their knowledge while in the service of
their country. 3. Those who have been,
and are being ground out by the mail
order radio institutions.

By way of contrast, we have in this
city one principal and only telephone
company, whose phone service extends
into about three-quarters or more of
the homes, and into all business places

~«throughout the city. These phones need
servicing from time to time, and are
ready for service 24 hours of the day.

A house radio may be in service -any-
wheres from a few minutes to several
hours daily. The entire number of tele-
phone installations in this city, com-
prising about 18,000 phones, are main-
tained and serviced by eight or nine
men employed by the telephone com-
pany for this purpose. The moral is
obvious: if it takes but eight or nine
telephone service men to maintain in

service this large number of local tele-"

phones, then by what standard in num-
bers can we say that the number of
radio service men are sufficient: or that
the radio service' field is saturated,
super-saturated, or even super-super-
saturated. From my own observation,
I would say that the last-named gitua-
tion is that now prevailing in the radio
service field.
A, J, GALLAGHER

Erie, Penna,

NAZI TUBE REPLACEMENT

. Dear Editor:

I have not noticed any article in
your magazine describing successful
substitution of our standard tubes in
place of the tubes in the Nazi sets the
boys are bringing over. I would like to
contribute an item on this subject.

The set I worked on had all the tubes
blown, it was a battery portable, Nora
radio, using the following tubes,
BCH1i, DF11, DAF11, DL11.

After tracing out the tube pin connec-
tions, I removed the large bakelite sock-
ets, substituted a bakelite dise with a
midget socket installed in the center, in

place of each one. I then rewired the
sockets as follows:

DCH11-1R5, DF11-1T4, DAF11-185,
DL11-1S4. The screen grid connection
on the 1R5 was omitted.

The set worked fine, and the tubes
did not require any shielding, although
eligning was necessary, as the set has
a regenerative i.f. circuit. The tone
quality was good, indicating that the
output transformer matched ‘the 1S4
output tube very well. Perhaps this may
help someone tackle a similar job.

WILLIAM BERGEN,
Saskatoon, Canada

SERVICEMAN’S ASSOCIATION IN PALESTINE

Dear Editor:

The radio techmicians of Palestine
founded an association in 1939 to pro-
mote radio service in the country. In
the course of time we have acquired the
confidence of the broad public as well
as that of the respective authorities. At
present, our association has some 30
members, all of whom are well-known
technicians, most of them owners of
workshops and some dealers.at the same
time.

You may be interested to learn that
we have introduced consulting hours for
the public, giving our clients advice free
of charge regarding the purchase and
the sale of radio sets, the use of same.
At the same time we provided them
with the opportunity of discussing all
questions concerning their radio sets.

A Palestinian radic serviceman must
be able to:

1. Repair radio sets of all types, no
matter whether they are of Ameri¢an,
Europe or Transcontinental make;

2. Carry out work without help of
diagrams, without accurate spare-parts
(the latter owing to war-time shortage)

.RADIO-CRAFT for

JANUARY,

and in the past also without facsimile
tube-types (especially European tubes).
We had to replace European tubes by
American tubes, change sockets, change
heater voltages (from 4 wvolts to 6.3),
ete.

We are now in possession of an im-
port license enabling us to order new
test equipment for which we 4re in dire
need. Thus, we have immediately
ordered the necessary instruments for
our members (such as oscilloscopes,
signal generators, meters and com-
bination-units). There is a large mar-
ket for American radio sets and all
sorts of radic merchandise in this coun-
try and we are anxiously awaiting the
time when your production will again
be in full swing. *°

We shall be pleased to establish eon-

tact between American radio service- |

men’s associations and our institution
and would be thankful for any assist-
ance or suggestions along these lines.

Rapi0 TECHNICIANS ASSOCIATION
OF PALESTINE

W. Goldstein, Sec’yy; Tel-Aviv,
Palestine

1947

1907-1947

We nonor you, On Lew de Forest on o
of the 4lth A v of yout
N vaouum tubae, ihe historio audion

OSCILLOSCOPE

FOUNDATION KIT
5 INCH

Consisting of Case, Chassis, two shelves
(right & lefl), tube shield and
= bracket,front
panel, screen
window
frame, han-
dle, plastice
window sock-

et, with 5CP1
Cathode Ray
tube— .
Special . ...
2x2 Tube S e ol c $1.00
Socket for 2x2 Tube . 25

H.V. Condenser .5 Mfd 2000 V 195
KIT, without Cathode Ray tube 11.95
5CP1 Cathode Ray tube only ... 7.40
Tube shield and bracket only. ... 1.98

Highbridge Radio-Television.
2nd Appliance Co.

340 CANAL STREET NEW YORK 13, N. Y.

Check Pin Connections
& Tube Data Instantly!

Two new and omazingly handy slide rules tel
you at once the location and nature of pin con-
nections, filament voltage, filament current, and
uses for 176 radio tubes, Radio or electronie engi-
neers, servicemen, students can’t afford fo be
without these pocket-sized time-savers. SEND
$1.00 IN CASH OR MONEY ORDER TODAY
and receive both prepaid by return mail. Your
money back if not satisfied,

AT YOUR DEALERS -

12 S, 12th reot. Paila. 7.
8] l enclose $1.00. Please send both Radio Tube
Pin Data Ruics!

THORDARSON
6.3 Volt Filament
RANSFORMERS

€25 115 V., 50/60 Cy. Pri-
" mary, 6.3 Volts at 10
Amps. Sec.

—
Leads brought out on an engraved bakelite Danel—iVi.
5 1bs. Size 8x 3 x 8 inches. With mounting brackets.
Sultable for filament supply, bettery charges, A"
tupplles, Pinball machines. bell-ringers. toys, elc

3 to a carton—no fess than 3 sotd  PRicE $1.50

Lots of 12, cach $1.25
AUDIO SALES CO.

g 't WARREN ST. NEW YORK 7. N, Y.

Do you nee

BINDING POSTS 7

The XL PUSH POST with Ita rlns
AN

3“t.1lnn III\.II}I Constant Contact
I-nurn:turcd in A1l Aluminum Type W

connection
at 12c aa

Alumlnum Bodv Bakelits Top Trpe BI

at 15¢ sach.

!.E’“ CP or NP, ALL BRAS&-STA!N-
STEEL SPRING & PROVEN

by 240 FR. SALT SPRAY TEST a8 NON-

CORROSIVE at 2B¢ each.

Manufacturers and Dealers Libern!

- Dlucounts

X. L. RADIO LABORATORIES
420 West Chicado Ave., Chicago §0. il
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FAMOUS

HAMMARLUND E-}

SP400-X SUPER PRO

NAMES | .

range in 6 fteds from .54 to 30 meg.
Complete with Speaker

HAMMARLUND HQ129-X

Fr 4 .54 to 51 meg. tn 6
m:'."?;f,ﬁmﬂwnn Speaker. $l73'25

o

G -

j1 NATIONAL RECEIVERS

. complete with Power Supply, Bpeaker
E\%ocg;l;: (1.7-4.0; 3.5-7.3; 7.0-14.4; 14.0-30MC).
Additional colls -

S,j available
E’I gﬁ&-’:_oo Complete with $24].44
- o ...53107.40

Federal Selenium Rectifiers

6t 49 99:;_
16 31.09&

tions on larger quantitias gladly
Ot furr?lshed.

3 = *CONSOLE RADIOS

\ for: *AC-DC PORTABLES
*V|BRATOR POWER SUPPLIES
#|NTERCOM POWER SUPPLIES
*REPLACES 29 TYPES RECT.

TUBES
o FEATURES

and SOCKET; REQUIRE LESS
:&:IEJAE?EII:C'EIELITATE SMALLER CABINET
DESIGN; PROLONG LIFE OF SET; GIVE
{MMEDIATE RECTIFICATION
gchematle Application with evary order.

TALK-A-PHONE

LP-110 SUPER SELECTIVE SYSTEMS

tvely of
1LP-110 System {s made uD exciup
Hor Satant o, ;e oy tejen
pther &
. :’:l':lltclnol\l :nynumbcr of t:wo-w;.y w:vne“b.eléo[:\“w?:.:
on at one time. You cal
'%’n?ﬂ{!?f and 8dd up to a total of 10 In the

LP-110 System.

Each Master $26_50

complete stocks of nationally known
- m':" Te'novgx. B & W, NEWCOMB, THOR-
il DARSON, MEISSNER, TUNGSOL, WESTON,
SUPREME, NATIONAL, SNC TRANSFORM-
ERS, etc.
1f not rated, 209 withorder, balanceC.0.D.
Dent. C

IL© ;>

Radio and Slectronica Coryr.

200 Greenwich St.,, N. Y. 7, N. Y,
BEekman 3-2980-1

E rt Div.: WESTERN INTERNATIONAL
i 168 Washington'St., N.Y. 6, N.Y.
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BOOK REVIEWS'

RADIO'S CONQUEST OF SPACE, The

- Experimental Rise in Radio Communi-

cation, by Donald McNicol (past presi-
dent, The Institute of Radio Engineers).
Published by Murray Hill Books, Inc.
Stiff cloth covers, 5% x 8Y; inches, 374
pages. Price $4.00.

Here is radio history on the march—
written by an engineer who grew up
with it. The author is to be congratulat-
ed on the complete manner in which he
has covered the field of radio invention
and inventors. In this book one has an
opportunity to learn something about
the real background of radio invention.
What were some of the early ‘experi-
ments that led to the invention of the
vacuum tube detector and amplifier . . .
and who were the investigators?

Mr. McNicol tells all this—for the
first time in many instances,-as this

“background” is frequently omitted by

writers. His historical record of names,
places and inventions is surprisingly
detailed and shows -that a prodigious
amount of research was performed in

' the preparation of this work.

A refreshing feature- of the book is

‘ that .the author does not hesitate to ex-

press an opinion on some of the impor-
tant inventions; some unusually inter-
esting “‘sidelights” on the claims and
opinions of inventors are included.

The copious section on the Fleming
valve and the de Forest audion comes at
a happy moment, when the fortieth an-
niversary of de Forest’s invention of the
three-electrode tube is being celebrated.
A complete index by names as well as by
inventions is included in the book.—
HW.S.

NOW—A REALLY HIGH{PUWEHEDf
Radio Engineering
- Library

The Library comprises a selection
of hooks culled from leading Me-
Graw-HIIl publications in the ra-
dio ficld.

=

® -especially aclected by radio spccialists of Me.
Graw-Hil publications

® to give most complete, dependable coverage of
facts necded by all whose fields are grounded on
radio fundamentals !

® available at a special price and terms

T HESE books cover circuit phenomena, tube the-
. ory, networks, measurements,. and other sub-
Jects—give specialized treatments of all fields of
practical design and application. They are books
of recognized position in the literature—books you
will ‘refer to and be referred to often. If you
are a 'practical designer, researcher or engine€r
in any field based on radio, you want these books
for the help they give in hundreds of problems
throughout the whole field of radio engineering.

5VOLUMES, 3319 PAGES, 2289 ILLUSTRATIONS

. Eastman's FUNDAMENTALS OF VACUUM TUBES
2. Terman's RADIO ENGINEERING
3.- Everitt's COMMUNICATION “ENGINEERING
4. Hund's HIGH FREQUENCY MEASUREMENTS
5. Henhey's RADIO- ENGINEERING HANDBOOK
examinailon. Easy terms. Specia] price under

ftnndard works to yow%:hmﬂ%;?ua?v“gglllAdl%onm&'l;
inataliments, while you use the books. i

10 DAYS’' FREE EXAMINATION~SEND COUPON <
(L P LA L Pl 8 FF 71 ]]

McGraw-Hill Book Co., 330 W. 42nd St, New Yark 18

Send me Radic Englneerin l.|brll3. 8 wvols.. for "1l
ays' exmmination on approvel. In 10 dave I will sen:

.30, plus few cents postage, and $4.00 monthly till
28.50 is pald, or return books postpaid. (We pay post
age ‘o’n orders accompanied by remitiance of firet iostall-
ment,

A Good Detector. '

-Suggectcd by:
Ruagcli Siémpason, Lansdale, Pa.
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'SURPLUS SPECIALS

Western Elecirie dry disc rectifier replaces
rectifier tubes in portable radios. 150y 60ma

T0e
3" cathoda ray radar scopes 1l5v. 400 cps, F

brand Mew il e . o e s | [y $25.00.
RCA beat frequency osclllator, 30-15,000 cps,
mMOTR) T WEAT v meen el Welsaroneoars Sh5 T oo s emese - $40.00
Landing Moeler, ]

movements, 3%” dla. ......
5 cathode ray tubes 5BP1 ..

6 voit flament (ransformer 83¢
6 voit power (ransformer .......... $1.50
4 mfd 800WYV round can. oil filled 60¢
.05 mfd 1500 WV, ofl fllled .... 15¢

.001 silver micas .............. or
.01 mica and .0175 mtea. 1200 WV ... 150
AC. DC 2 band 5 tube radlo. 57 apesker.
beautiful two tone bakelite cabinet. OPA
retadl  $36.00, net $24.95

ELECTRO IMPULSE LABS. Strewsbury, N.J,

An error in Radio Data Sheet 340 on
page 35 of the October issue shows the
control grids of the lower pair of 6K6’s
connected to the high-voltage bus. The
high-voltage lead from the speaker
socket is connected to the screens of the
right-hand pair of 6K6’s-and to nothing
else in the set. To correct the drawing,
the hikh-voltage bus connection to .the
cqntrol -grids should be made to the
speaker socket high-voltage lead.

We thank Mr. Horace M. -Love, Jr.,
of Pittsburgh for ‘this correction.
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RADIO TECHNICIAN—The MR! General
Course. Includes F-M. & Television. Prepores
For FCC Broodcast Licenses.

2. RADIO 8 TELEVISION $SERVICING—Pre-
pares for employment os Repoirmon on Stond-
ord Broadcost, F.M. & Television Receivers.
3. RADIO COMMUNICAT!ONS—Prepores for
FCC Operators’ Licenso. Leads to position as
Merchont Marine or Flight Rodio Officer; Com-
merclal Operotor.

4. FUNDAMENTAL RADIO MATHEMATICS—m
The MRI Preporotory Course. Required pre-
training for students lagking a basic mathe.
motical background.

ELVILLE RADIO INSTITUTE

45 W, 45¢h° S+, N. Y. 19, BR 9-5080
§ " 7he Radio Schaol Mamaged By Radia Men™

=

INTENSIVE COURSES—Thorough, technical
education for progressive men and women.

L:cen:ed by the State of New York

: MELVILLE RADIO INSTITUTE '
i 45 West 45¢th St., New York 19, N. Y.

GENTLEMEN: : RC =

| . Send me FREE Information about |

| your school. i

|

RADIC ENGINEERING /

VETERANS can compléte work
here in shortest possible time. = =
Courses elso in Civil. Electrical, ;
‘Mechanical, Chemical, Aeronautical Epgineering;
Business Administration. Accounting. Secrectarial
Selence. 63rd year. Enter Jan.. Mar., June, Sept.
School now filled to cabacity. No applications can
be accepted until further notice.

TRI-STATE COLLEGE 3%

ANGOLA

College  Ave.
egNDIANA

Correspondence Courses In

ol RADIO ond ELECTRICAL ENGINEERING

P8l ELECTRICAL ENGINEERING %' Ss S0

mcjl ﬂﬂd ourself. at Low or
\maernmnd uu|ck|v

:Pr'a D18 00 éﬂ. can : T
HlDlo ENG"‘ EEnl "Glie .dan--cg‘r'ﬂlﬁ-e'}eﬁgng‘;’nm

‘RADIO COURSES

RADIO OPERATIN o CODE
. RADIO SERVICING - ELECTRON!CS

@ REFRIGERATION SERVICING

Personal Counseliing Serviess for Veterans
Write for Latest Trade & Technical Catalog
Y.M.C.A, TRADE & TECHNICAL SBHUULS/

4 W. a4th Street New York City

ELECTRONICS

Electranis Techrician Training Courto. Quallfy for
Radle Communication (Commercisl Government Li-
cense) ; Radio Repair Service; or be an Industrial
Electronie Tcchnielan. Reglster now for now classes
starting every four weeks. Approved under G. I. Bill
of Bights. Residence day and evening achool. Writo to
ELECTRONICS INSTITUTE, INC.

21 HENRY. DETROIT 1. MICH.

mlnl you be super-service man tube
technician, Serv cemen necdsd badly. Dicloma on comple-
tion. ‘l'um 8$28. elther courne. Deferre d DAVE!
Get coples of schoot talogs. student
magazines. complete deullu SEND NOwI
LINCOLN ENGINEERING SCHOOL %5 531522

Offer thorough training
courses in all technical phases of

Radio. and Television

OAYS—EVENINGS WEEKLY RATES

. R AI titutes oved
VETERANS: RCA intitutes Is agoroved

For Free cahloq wme Dopt. RC-47
RCA INSTITUTES, Inc.

Redio Corporation of America Sermco
7' VARICK STREET NEW YORK 3. N. Y.

@ RCA INSTITUTES, Inc.

glllIIIIIINIlIllllll'tl||IIIIIIIIIIIlIIlIIIIII|I|Il|||||IIllIIIIIIIIIIIIIIIIIHIIIIHIHlIlIIIE
5 LEARN RAPID g
£ RADIO SERVICING £
= Bend for Free Information: *'3 Ways to Learn =
5 Radlo.’”” Approved for Training Veterans. =
= WESTERN RADIO INSTITUTE =
£ 1457 Glenarm. Denver 2. Colo. £
BT T T T U

* RADIO — FM— TELEVISION

‘® Small classes ® Top notch instruction and
cquipment ® Liccnsed by State of New York
—Approved for Veterans
WRITE FOR BULLETIN
Gotham Radio Institute

3534 Broadway (Cor. 145 St) New York, N, Y.
Ed 4-0902
* %

COMMERCIAL RADIO INSTITUTE

A radio training center for
twenty-six years.
[
RESIDENT COURSES ONLY

Service. Acronautical.  Television and Marine
Kdteraturo upon request
formink for mid-yesr

Broadeast.
telegraphy classes now forming.
Veteran training. Classes ni
term, Feb. 1st. Entrance exam. Jan.

Dept. C, 88 Wcst Biddle St.. Bnltlmore 1, Md.-

LEARN
RADIO—TELEVISION—FM

Complete courses in all phases Eiven in both
day and evening classes.

Véterans sccepted under G.I. bill
United Radio Television Institute

RADIO

RADIO Technlclan and Radlo Communleations courson,
Reglster now for new eclasses starting first MONDAY
of ench month, Day and Evening Classes.

AMERICAN RADID INSTITUTE
102 Wost 63 St. New York 23, N. Y.
APFROVED UNDER G BILL OF RIGHTS.

L)

144 Printed in the U.S.A.

225 Halsoy Street Newark 2. N. &
EC!l\lllG"

P

. Be 8 "key’" man, Loamn how %o send and
TECCIVE wiwBBhLvS 1u ¢UUc LY le-uhnun
Commezce needs thousands
. adventure.
Interesting work. Learn at home quiek-
through  fainous Cmdler System.
Tite for FREE BOO!

CANDLER SVSTEM co.
Dept. 3:A. Box #48. Denver 1. Colo.. U.S.A.
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(Continued from page 143)

RADIO TUBE VADE-MECUM, by
P. H. Brans. .Distributed in the United
States by Editors and Engineers (Santa
Barbara, Calif.). Heavy paper covers,
3%5 by 10/; inches, 231 pages. Price
2.50.

The 6th edition of “the most complete
and authoritative set of tube data in
existence” has been expanded as well as
brought up to date. Besides the six
tables, giving characteristies of all
European and American valves, there
are two new sections. One of these is a
revision of last year’s “Service Valves”
and is called “Allied Army Tubes.” - The
other—completély new—is titled “Ger-
man ang Italian Army Tubes.”

Supplements are to be supplied quar-

“terly to all subscribers to the 1946 edi-

tion, according to the publisher.

‘The book, like last year’s edition, is
published in four languages, Dutch,
French, Hnglish and German.

RELAY ENGINEERING, by Charles A.
Packard (Chief Englneer, Struthers-
Dunn). Published by Struthers-Dunn,
Ine. Flexible leatherette covers, 4! by-
6% inches, 640 pages. Price $3.00. -

Strictly a “house” book, which de-
scribes the use of the company’s equip-
ment in various applications, this little
work is so fundamental and detailed as
to be “a reference book to guide éngi-
neers and others in the selection and
use of electromagnetic relays,” quite
irrespective of brand name.

Chapters are headed: Introduction,
Definitions, Selection of Relay for Spe-:
cific Task, Applications and Circuits,
Typical Relays, Relay Components,
Auxiliary- Equipment, Relay. Instaila-
tion and Service, Standards, Bibliog-
raphy and Appendix.

MALLORY RADIO SERVICE ENCY-
CLOPEDIA (Fifth Edition); compiled
and published by P. R. Mallory and Co.,
Inc. Heavy paper covers, 8% x 10%
inches, 479 pages. Price $1.50.

This, the fifth edition of MYE, the
first of the series to be printed in over
four years, contains much useful in-
formation on almost all pre-war radios.

From a convenient tabular listing of,
radio sety by manufacturer and model
number, it is possible to get the stock
numbers of replacements for resistive
controls, electrolytic condensers and vi-
brators for automobile, farm and homg
and portable radios.

Key numbers, for each model radio,
refer to basic circuit diagrams which
show - how the replacement parts are
connected into the circuit. A complete
tube complement for each set is given
so that it is often possible to identify a
model hy referring to the manufac-
turer’s tube complement for the differ-
ent models. Also included in this listing
is the intermediate frequency of super-
heterodyne radios.
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Mallory Offers 12 Clutch Type

Controls for Use in Auto Receivers

MALLORY offers the widest range of resistance values in clutch
type controls to fit every need. Four different values are available
in the Universal Midget line (100M ohms, 250M ohms, 500M ohms,
1 megohm), and eight values in popular combinations of overall and
tap resistances in our Tapped Midget line.

Add these to the Plug-In Shafts you see at the right, and you can re-
place original controls in any auto set you name—not merely replace
them but duplicate them mechanically and electrically. Get the complete gm———_——

story from your Mallory distributor. ¢ -
h- == ) . |
You Expect More..; ; c
and Get More... INSIST ON M |
frotn M5lary MALLORY—THE —e———————e—————
-~

NO WOBBLE—this ring prevents it} '—COMPLETE
CONTROL

LINE

All Mallory Plug-fn Shafts are made
with a emall ring as shown nlu)vc.ﬂ - —

That's why 1hey can’t woblle or = _
work loosc—why they fit as sccurcly l
as a fixed

shaft,

e —— P.R.MALLORY & CO.Inc. VIBRATORS . . VIBRAPACKS*. .. CAPACITORS ... VOLUME
CONTROLS ... SWITCHES ... RESISTORS . .. FILTERS
M A L LO R «..RECTIFIERS ... POWER SUPPLIES. ALSO MALLORY®
DRY BATTERIES, THE ORIGINAL MERCURY BATTERIES.
> *Reg. U. S. Pat. Off.

APPROVED PRECISION PRODUCTS

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




RCA Laborafories - Center of Radio and Elecfronic Research

RCA Laboratories at Princeton, N. J., are
far more than one of the most modern and
best-equipped laboratories ever built. It is
a ‘community of scientists, research men
and technicians—each a top man in his field
—each working with the other —contribut-
ing wherever and whenever his specialized

knowledge will help.

It is a “university of ideas”—where vi-
sions are graduated as practical realities ...
where human wants are fulfilled through
the creation of new products and processes,
new services and markets.

It is a birthplace of scientific, industrial
and social progress for the entire nation.

*Victrolo T.M. Reg. U. S. Pat. Off.

It is the reason why anything bearing the
letters “RCA”—from a radio tube to your
television receiver of tomorrow--is one of
the finest instruments of its kind that science
has yet achieved.

For just as RCA Victor television re-
ceivers, radios, or Victrola* radio-phono-
graphs are stamped by the RCA emblem,
so do the producis themselves bear a stamp
of experience and research that gives RCA
pre-eminence in radio and electronics.

Radio Corporation of America, RCA
Building, Radio City, New York 20. Listen
to The RCA Show, Sundays, 2:00 P. M.,
Eastern Time, over the NBC network.

PIONEERING

Scicentists and research men whe
work in KCA Laboratories made
many vital contributions in help-
ing to win the war through appli-
cation of radio, clectronic, radar
and television techniques. Their
skills now arc devoted to peace-
time applications of these sciences.

At RCA Laboratorics the elec-
tron wicroscope, radar, all-elce-
tronic television (featuring the pro-
jection system for the home) and
many other new instruments of
radio, including hundreds of new
electron tubes, were developed to
improve and to extend the serv-
ices of radio around the world.

RADIO CORPORA TION of AMERICA




