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RCA scientists— pioneers in radio-electronics—apply the “radio
tube” to communications, science, industry, enterteinment, und transportation.

This "magic lamp” makes Aladdin’s fook lazy

You will remmember the fabulous
lamp—aund how it served its mas-
ter, Aladdin. Serving vou, today,
is a real “magic lamp”. . . the elec-
tron tube.

You are tamiliar with these tubes
in vour radio, Victrola radio-phono-
graph or television set...hut that
is only a small part of the work they
do. Using radio tubes, RCA Labora-
tories have helped to develop many

new servants for man.

A partial list includes: all-electronic
television, I'M radio, portable radios,

the clectron microseope, radio-heat,
radar, Shoran, Teleran, and countless
special “tools” for scienee, communica-
tions and commerce.

The electron microscope, helping
in the fight against discase. magni-
fies bacteria more than 100.000 (-
ameters, radar sees through fog and
darkness, all-electronic television
shows events taking place at a dis-
tance, radio-heat “glues” wood or
plastics, Shoran locates points on
the earth’s surface with unbeliev-
able accuracy, Teleran adds to the
safety of air travel.

wWWW. americanradiohistorv.com

Constant advances in radio-elec-
tronies are a major objective at RCA
Laboratories. Fully developed, these
progressive developments arc part of
the instruments bearing the name RCA,
or RCA Victor.

When in Radio City, New York,
be sure io see the radio, ielevision
and electronic wonders on display
at RCA Exhibition Hall, 36 West
49th Street. Admission is always
free. Radio Corporation of America,
RCA Building, Radio City, New
York Cityy 20, N. Y.

RADIO CORPORATION of AMERICA
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8Y PRACTICING [N SPARE TIME
WITH THE BIG KITS FROM N.R./.

HOBERT HEAD

KT
" |

N.R.I. sends you Soldering Equipment and
Radie parts; shows you how to do Radio solder-
ing, how to mount and connect Radio parts;
gives you practical experience.

+You get parts to build this Vacuum Tube Pow-
er Pack; miake changes which give you experi-
ence with purts of many kinds; learn to cor-
rect power pack troubles,

Do you want a good-pay job in Radio
—or your own money-making Radio
Shop? Mail Coupon for a FREE Sample
Lesson and my FREE 64-page book,
“How to Be a Success in RADIO—Tele-~
vision, Electronics.” Sce how N.R.IL
gives you practical Radio experience at
h o me-— building, testing, repairing
Radios with BIG KITS OF PARTS |
send!

Many Beginners Soon Make Good Extra

Money In Spare Timce While Learning

The day you enroll I start sending EXTRA
MONEY manusle. You LEARN Radio principles
from my easy-to-grasp, illustrated lessons—
PRACTICE what you learn with parts I send—
kUSE‘ yout knowledge to make EXTRA money
fixing neighbors’ Radios in spare time while still
learning ! From here it's a short step to your own
bf\dl-timc Radio Shop or a good Radic job!

X -
s - - I Pty P

RS v

Early in the course you build this Tester with
arts N.R.I, sends. It soon helps you fix nelgh-

rhood Radios and earn EXTRA money in
spare time.

Building this A.M. Signal Generator gives you
more valuahle experience. It provides amplitude-
modulated signals for many tests and experi-
ments.

LEARN RADIO by Practicing

Future for Trained Men Is Bright'
in Radio, Television, Electronics

It’s probably casier to get started In Radlo now than
over before because tho Radie Repair Business is boom-
ingz. Tralned Radlo Techniclans also find profitable oppor-
tunities in Police, Aviation, Marine Radlo, Broadeasting,
Radio Manufacturing, Publlec Address work. Think of
even greater opporiunltles as public demsnd for Tole-
vlsion, FM and Flectronio devices contlnues to growl
Bend for freo books now!

Our 34th Year of Training Men tor Success in Radio
My training includes TELEVISION o ELECTRONICS o FM

Good for Both-FREE

Mr. J. E. SMITH, President, Dept. BEX

D Nationat Radio Institute, Washingtan 9, D. C.

§ Mafl me FREE. without obligstion, Sample Lesson and
G4-page book about Low to win success in Radlo—Tele-
vislon  Electronics.

§ (No sulesman will call, Please write plainly.)

: : NOM® eennenrngenneensnseneacnncnsssansess AGS .....
v ET E R A N s B Address Bt eiai et taaareabacarararebarirraniararanas
You can get this training right in |
your own home unde]‘ G, I. Bi", .cu, Sevesavsreranne a'é;&‘i;'vﬁ:ﬁ“;” Btatd coouva
Mail coupon for full details, bewws :
APPROVED FOR

You get parts to build Radio Circuits: then
test 'm; see how they work, learn how to
Puild special circuits, how to locate and repair
circuit defeets.

You build this Superheterodyne Rdceiver circuit,
You conduct FM (Frequency Modulation) ex-
periments. You get more experience to help you
win success in Radie.

in Spare Time

Find Out What N.R.). Can Do For You

Mall Coupon for Sumnle Losson and tny 84-page book.
Reud tho detalls about my Course. Read letters from men
I trained, teltling what they are doing, carning. See how
QUickly, easily you cam got started. No olllgation! Just
MAIL COUPON NOW In an envelons or paste it o o
penny postal. J, E. SMITH. President, Dept. SEX,
National Radle [Institute, -Pioneer Home Study Radic
Stheol, Washingten 9, D.C.

: ";""";Beqa =
A j‘ Success &
o, inRADIO §

m TELEVISION
{ ELECTRONIL

i el Rl dhe 2
»ﬂTRAlHING UNDER G! _BILL,

RADIO-CRAFT, May, 1948, Volume XIX, No. 8. Published monthly by Radcraft Publications, Ine,, 29 Worthington Street,
Springfield 3, Mass. Entered a3 second class matter i Post Offico, Springtleld, Mass., under the Act of March 3. 1879.
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War Surplus Bargains Sold As Used Unless Otherwise Specified!

(HRU) DC POWER SUPPLY

24.28 V¥, at

amp.
2000 watts
gasoline en-
gine gener.
ator with
electric
starter. Pow-
er supply
which canbe
used to op-
erate 24-28
Y. equip-
ment, start
airplane en-

gines,
charge batteries, as a welding ma-
amateur radio station. 2(14", 17" 87250
x 24%". Wagt., II5 Ibs.

chine, lighting system, or for
Includes 20 ft. plug-in cable.

INTERPHONE AMPLIFIER
RL-7

Convert to high
fidelity phone
Amp. or speeth
Amp.  Complete
with tubes and
dynamotor, for 24 &
¥. DC operatlen,

Used but in good

conditlon. .

SPECIAL PRICE

5495

NEW WILLARD
RECHARGEABLE STORAGE
BATTERY

New & Yolt bat-
tery in spill-
proof clear plas-
tic case, housed
in metal case
for easy maount-
ing. Applicable
for a wide range
of uses where
battery power is
needed. Shipped
dry. Uses stand-
ard battery
electrolyte avail-
ableeverywhere.

Price, ecach $4.00
tn lots of ten, each $3.35
Without metal case, each $3.00
In lots of ten, each $2.85
»
(i« " ; TR
e RN i :

OXYGEN TANKS
These oxygen tanks. remeved from
i h: i
phle el B0 3 Sl $595

with complete regulatar assembly.
Slhze of tank 22°x5". Wt 7 Ibs.

TERMS: CASH WITH ORDER H

AMERICAN SURPLUS
PRODUCTS (0.

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.

BRAND NEW SCR-625
MINE DETECTORS

ATTENTION, PROSPECTORS,
MINERS, O1L COMI"ANIES,
PLUMRERS, ETC.

Used by the Army to detect buried metal-
lic mines. Its private use suggests the foca-
tion of underground or underwater pipes,
cables and ore-bearing rock, the location
of metallic fragments in scrap materials
logs, etc,, and the screening of personne
in plants for carrying of metallic objects.
New, complete in original overseas pack-
ing container. Originally sold by War
Assets for $166.00. The U. S. Forestry Serv-
ice has recommended procedure for using
the SCR-625 Mine Detector to find con-
cealed metal in tree logs and other timber

products, s 7 950

SCR-274N COMMAND SET

SCH-274N Transmitter and Recefver Assembly
consists of 13 pieces which are: 4 dynamotors,
t modulator, { remote econtrol box. 2 trans-
mitters. 3 receivers and one antenna relay unit
and It has its own individual dynamotor. Each
recelver employs 12 V., tubes. Each trans-
mitter contains four 12 V. tubes and has a
variable freauwency and e¢rystal callbrated mas-
ter oselllator, driving two 1625 finnl amplifier
tubes. 53-watt ocutnut. with built-in silver
plated variable inductance antenna matching
device. Oscillater and final stage have simul.
taneous tuning and the dlal is directly cali
brated In MC. Transmitters have slugged and
enpacity tuning, built-in high voltage and an.
tenna  switches. Modulater furbishes  plate
supply for tramsmitters and Is equipned with a
dynamotor for high voltage. Also supplied is
one antenna relay with bullt-in antenna meter.
Transmitters make ideal VFO driver unit.
Easily converted to 110 V. 60 eyele operation.

wt.. anproxim:xlulf.l.(?(‘l '4'“:. $24_7S

PRICE

R-5/ARN-7 RECEIVER

Three bands 200 to 1750 KC. Complete
with |7 tubes required. This set is ideal
for conversion to home broadcast Re-
ceiver addition to ham shack, ete. Re-
poried sold for many times the price
when brand new. A Receiver that would

be hard to pick up at
this price. ONLY $ 1 995
Control Head avaiable $2.50 ea.

PRICES F.0.8. INDIANAPOLIS

e

RADIO ALTIMETER APN 1

A complete 466 mc. radio receiver and transmitter
which can be converted for ham or eommercial use.
Tubes used and included: 4-828SH7, 3-128J7, 2-6H6,
1-VRI50. 2-955, 2-9004. Other components such as
relays, 24 V dynamotor, trans-

formers, pots, condensers, ete,, $ 95
make this a buy on which you ean

not go wrong. Complete as shown

in aluminum case 18°%x7'x7%.

NAVY CRV-46151 AIRCRAFT
RADIO RECEIVER

INCLUDING
CASE

s19°f

Four bands_ in-
eluding broad-
east (195-9.050
KC). Cireult is

six-tube super-
heterodyne with mechanieal band change or remote
operated electrical band change. Remote band change
and tuning contrels included, making this set read-
Wiy adaptable tc mobile ham use. Powered from
setf-contained 24 V. DC dynamotor.

The sels are complete with tubes, mounting rack
and remote controls. No tables of plugs.

Special Bargainse

BRAND NEW NAVY SURPLUS
HOSPITAL TENTS

New fire resistant, heavy canvas, &7
wide, 50’ long, 12’ apex, 4" side walls.
Complete except poles.

$15000

ANTENNA RELAY UNITS

Switching Relay-—Current Indicator BC-
442-A. Consists of 50 mmfd vacuum con-
denser, 19.5 miltivolt movement, current
transformer and thermo couple {use with

any rig).
$195

MODULATOR UNITS OUT OF
SCR-274-N COMMAND SETS

Complete with 4 tubes and dynamotor.
Good condition.

$295

TERMS: CASH WITH ORDER

—
AMERICAN SURPLUS
PRODUCTS (O.

537 N. CAPITOL AVE.
INDIANAPOLIS, IND.
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You bulld this fine
modern Superheter.
cdyne Receiver and
other units, with the
compléets  standard
parts we send Yyou.
This valuable equlp-
ment becomes yours
to use and keep.

Get these 2 BIG BOOKS

If you are already employed in
E great Rullo industry, you koow how
L great the demand ls for trained, ex-
i poerienced scrvicemen, operators and
{ . technicians. You know how fast the

fleld is growing and how Important it

i is to keep up with new developments in
A‘_" e F.M., Television and Electronics. The Radlo
! ""h e industry Is alive with opportunity for the
qualified techniclan whose knowledge is up-to-
the-minute. You can be an FM and Televlsion
- speclalist . . . get into the luerative Hadlo

Service Fleld . . . own a business of your
own, if you prefer. Natlonal Schools of los
Angeles, for over 40 years a bractical resldent
and home study trade school, has put into ef-
foct Its New 1948 Training Program. This

NaTiONAL SEHOOLY 1 program, adapted to National's Mastet Shop
-

RADlO

’e |Il L’ﬂ‘mu
a| NOW! New Professional
Multitester Included!

This versatlle testing Instrument is portable and
complete with test leads and batterles. S8imple o
operate, accurate and dependable. You will be
able to (ulckly locate trouble and adjust the most
delicate circuits. You can use the Multitester at
In your spare time as a Radio and Television homie or on sefvice calls. 1t is designed to meas-
technician. For detalls of thls Program fill ure AC and BC volts, current, resistance and
out and mall the coupon below, decibles. You wlll be proud to own and use this
valuable professional Instrument.

SHOP METHOD HOME TRAINING fromaa
Technical Trade Resident School

Method Home Study Course. can quallfy you

National Schoois brings 1ts exclusive Shop Method of tralning right Into your own home. You cam learn
the muost up-to-date approved practieal tralnlng projects, systems and modern circuits from the very be-
ginnlng In your spare time. Here {8 sound and practical home training—the develupment of experienced
instructors worklng with students right in the shops, NEW Television and Broadcast Studics and
Experimental Laboratories of NATIONAL BCHUOLS-—one of the most advanced technical trade
education centers In the world

Take Advantage Now of these Outstanding Features
of National Schools’ 1948 Training Program

Natlonal Schools” 1948 Courae Ia planned to prepars you for real success tn Radio
* Television and Electronics.
2 Experimental equipment supplled with the Course has been completely revised to
* glve you the most up-te-date practical experience with new circuits, hew units,
etc., right in your own home.
3 New Telovislon lessons have been expanded (o give you training tn the latest
¢ deveiopments In this Important field.
The 1948 Course includes a Frofesslonal Multitester {shown abovo) for your

¢ use in spare or full-time HRadio work.
Sel’ld Coupon Natlonal Scheols klves you advanced tralning-——the

EXPERIENCE 1S THE BEST TEACHER. You and prove to Q: key to tho better posiilons 1n Radio. Television. BOTH HOME STUDY
earn by experience with the exclusive Nationa You are sent standard Fxperimental Kauipment

Shop-Method of Home Training. With the appa- yourself what 6. Including tubes “and ‘scoossoriea, for h(ulldlns a AND RESIDENT
ratus sent you, you actually build various types of YOU can do modern Short Wave and Standard roadeast Super- COURSES OFFERED
standard equipment—a powerful superheterodyne re- = heterodyne Ilecelver. All ewuipment becomes your

ceiver, a signal Eenerator, an audio oscillator, low in RADIO and personal g_rm;eml'. a

power Radio transmitter and other units. You make 7. National Schools’ 43 years of experience In

Technical Trade Training . , . our modern APPROVED
shops and luboratorles . . . highly tralued in- FOR VETERANS
structors are hack of ¥your time-tested Training

tests and conduct experiments that show you the why TELEVISION!
and how of Radie. You understand what mukes the
various elements of Electronics operate because you Plans for a brighter future.
actually se¢ them work fer you. Not only do you gain

splendid experience by this methed of learning, but ¥ou G. 1. APPROVED

receive valuable equipment you will use on the job in

el yoocaindion i o Ballo) S e iinnn NA'I'l!gNIGIE @!7. . f.,‘é .'.'ql. 9 QI;S
MAIL OPPORTUNITY COUPON FOR QUICK ACTION

MEMBER: NATIONAL COUNCIL MEMBER: NATIONAL HOME
OF TECHNICAL SCHOOLS STUDY COUNCIL

NATIONAL SCHOOLS, Dept. RC.S Sy 100 St o

paste on penny poet oard)
4000 South Figuerom Street. .Les Angeles 37, California

Mall me FREE the two books mentioned [n your sd, lncluding a sample lsason of your courss.
I understand no salesman will call on me,

Check Coupon

Examine the exclusive Natlonal Shep Mothod of Home Tralning,

Beo for yoursed how soumd and practical 1t is. Be convinced

that you can learn Radio. Eleetronies. Telovizslon—aquickly and

easily in your spore time. This trlal ls ARSOLUTELY FREE, Mall
the ooupon here for the books that tell you the complete story of
National Schools Master Bhop Method of Home Training In Radlo,
Klecironles and Television,

This is the MODERN SYSTEM OF TRAINING: it matches the rapld
progrees constanfly beig made In Radio. Televlsion snd Electronics. 1t Is
TIME 'I'Ii;:ls‘;liiﬁolg to0, NallcTal’ Be}:mln has been ui:llnlng men (whemm
than a thir 8 century, It is the very same training that has 1ped 3
thousands to‘more pay and greater opportunity, You owe it to yourself-— CITY ,ccocscostsssssssnssanctosonsscscensse BONE. ..,.. STATE.....
your future—to read the book '"Your Future In Radio, Electronlics abd O Check here if Veteran of World War II s N

Television”-—FRER to you when you send in the coupon, - on o o W E
RADIO-CRAFT for MAY, 1948 3

NAME ,.votatorrerrtsosntorstatosatsonsranatasosannsnasasocasscse AGE,c0cuases

ADDRESS . qecccscstosccnssconetonsenosnsasstossssscscscastdessssstotosaanssssss
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.The tremendous growth of radio-electronics
is so rapid and spreading in so many direc-
tions that the demand for TELCHNICALLY
QUALIFIED radiomen has created a condition
wherein there are many MORE GOOD JOBS
than there are capable men to fill them.

‘BY TiE END of 1948 the total number of broadcasting
stations (AM, FM and Television) will triple those since
shortly before the war. Airlines and airporis are rapidly
installing new radio communications and radar equipment.
Major railroads have adopted radio communications, as
have large trucking and taxicab companies. Manufacturing
is at an all-time high as millions of home reccivers, broad-
casting equipment, etc., are being produced. Television
receivers are in mass produclion.

Al of this means that OPPORTUNITY
IS HERE . . . Now!

Every page in this magazine could be filled with similar
astounding facts concerning career opportunities available
to trained radiomen. The point is, what are you going te
do about ir?  Just hgure out for yourselt how many good
jobs are waiting to be flled. You can’t say, “I don’t need
more training.” EVERY radioman needs to increase his
technical knowledge if Le wants to keep ahead of the
competition that is bound to come . . . if he wants to go
after—and GET—the better jobs that offer good money and
personal security.

If you have a commonplace job. If you have the ambi-
tion to hold a position of greater responsibility with higher
pay . . . then a CREI spare time program for self-inrprove-
ment will help you accomplish your ambition at this oppor-
tune time. It costs vou nothing 1o read the interesting facts.
Write today for the outline of CREI courses and the
free booklet, “*CREI Training for Your Better Job in
Radio-Electronics.*

If you have had professional or amateur radio experience
and want to make more money, let us prove to you we
have the training you need to qualify for a better radio job.
To help us intelligently answer your inquiry — PLEASE
STATE BRIEFLY YOUR BACKGROUND OF EXPE-
RIENCE, EDUCATION AND PRESENT POSITION.

VETERANS: CREI TRAINING AVAILABLE UNDER THE “G. I.”” BILL.

CAPITOL-RADIO
ENGINEERING INSTITUTE

An Accredited Technical Institute

Dept. RC-5, 16th and Park Road, N. W., Washington 10, D. C.
Branch Offices: New York {7): 170 Broodway * Soun Froncisco {2): 760 Market $1.

4
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Capitol Radio Engineering Institute — Pionee

What Does it Take
to Wake YOU Up?

CAPITOL RADIO ENGINEERING INSTITUTE

16th and Park Road, N. W., Depl.RC.5, Washington 10, D. C.
Gentlemen: Please send me your free bookler, “CREIL
training for your better job in RADIQ-ELECTRONICS™,
together with full details of your Home Study training.
I am artaching a brief resume of my experience, education
and present position.

CHECK ONE [] PRACTICAL RADID-ELECTRONICS

COURSE [ PRACTICAL TELEVISION

STREET ...

STA:TE
Bill.

13
[J RADIO-ELECTRONICS [ BROADCASTING AND TELEVISION
[J AERONAUTICAL RADIO ENGINEERING
[0 RECEIVER SERVICING [ MDUSTRIAL ELECTRONICS

RADIOC-CRAFT for MAY, 1948
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THESE HOWARD W

RADIO RECEIVER
TUBE PLACEMENT . GUIDE

The book that shows you exactly where
to replace each tube in 5500 radio models.
Covers receivers from 1938 to 1947. Each
tube layout is illustrated by a clear, ac-
curate diagram. Saves time—eliminates
risky hit-and-miss methods. A handy
pocket-sized 192-page book, indexed for
quick reference. You'll use it profitably

very single day! Order
;‘OeDAYll ONLY i 31;25

PHOTOFACT VOLUMES :ororac Folders are avail-

able In handy Deluxe volumes. Volume 1 covers all post-war
models up to Jan. 1, 1947. Volume 2 ¢overs models from Jan. 1,
1947 to July 1, 1947. Volume 3 covers models from July 1, 1947
to Jan. 1, 1948, Order from your parts jobber today. Your price,
each Volume in Deluxe Binder. .. .

Howaro w. SAMS : co., Inc
INDIANAPOLIS 7, INDIANA

Export— Ad. Aurierma— B9 Bioad St., New York 4, N. ¥ . § of America
Conoda— A, C. Simmonds & Sons, 301 Xing St., Eost=Torantc Ontorio

PHOTOFACT SERVICE

"The Service thot pays for itseif over ond over again '

RADIO-CRAFT for MAY,

.Nothing like it! Complete, accurate data SEND FOR the FREE Cumuvlative

................. $18.39

1948

Keep up with PHOTOFACT Folders—

The Key to Profitable, Progressive Servicing!

Build the service doto library that

Fad bl G =iy erk'e.ep;":reu out ahead, obreost of oll the newest radio
= i
o du,o__aury,h;ng : dg pl§. & most accurate, uniform and proctical servic-
55t Tk, B You need for easier, more profitable work. fFrom the moment
i mon',h s Cl"I Folder Sets increase in volue, They pile up Increasing P’emsz"':
er mont You can't afford ’ !
to miss a single PHOTOFA
Set! Buy Ie\:ery issue regularly—it's the €asy pay-as-you-use way to build ':: i
world's mest proctical service data library, Published 20 times
per year, Price per Set, Only......... $l 50 F

. yYeor after yeor,

New Cumulative Index to all PHOTQOFACT Fold-
ers now available! Send for this invaluable guide
to the most practical and useful data available on
all post-war radio receivers. Locates in a jiffy the
Folder Sets you need for quicker, more profitable
work. Ask your parts jobber today for a FREE
copy, or use coupon below.

DIAL CORD
STRINGING GUIDE

The book that shows you the
one right way to string a dial
cord. Here for the first time, in
one handy pocket-sized book,
are all avallable dial cord dia-
grams covering over 2300 re-
celvers, 1938 through 1946.
Makes dlal cord restringing
quick and simple.- Pays for it-
self In time saved on a single
dial cord remair job. A “must”

1947 AUTOMATIC for every service bench and tool kit.
o i e ONLY oo
RECORD CHANGER MANUAL ZRIEIJOs ERice oW TURLY $1.00

. e 1501

hatomatic Zecord Chamges

on l(:)\:’eel('i ‘4’(1) DOSt-:at:" I?D:r:lse.vfr;d‘:lsgil‘;e Index to PHOTOFACT Folders cov- \G
exp ews, photos Ir a . . . =

Gives full change cycle data, information ering oil post WL RIELZT0 LD )
on adjustments, service hints and kinks, the present. You'll want this valu-
complete parts lists. PLUS complete, ac- able reference guide.

curate data on leading Wire. Ribbon, Tape
and Paper Disc Recorders! 400 pages;
hard cover; opens flat. Don't be without

e panual. .. 3495

Mail This Order Form
to HOWARD W, SAMS & CO.. INC.

2924 E. Washington St., Indianapolis 7, Indiana.

My (check) (money order) for §............ enclosed,

[ Send FREE PHOTOFACT Cumulative Index.

O Send PHOTOFACT Sets Nos...........cccccccvinaan

weee ($1.50 per set)

0O Send PH olume 3 (including

Sets Nos. 21 through 30) in DeLuxe Binder.

O Send Volume 2 (Sets Nos. 11 through 20).

0O Send Volume 1 (Sets Nos. 1 through 10),
$18.39 each.

0 Send.................SAMS' TUBE PLACEMENT
GUIDE(S) AT $1.25 per copy.
Send.............. SAM'S 1947 AUTOMATIC REC-
ORD CHANGER MANUAL(S) at $4.95 each.

[ Send...............SAMS’ DIAL CORD STRING-
ING GUIDE(S) at $1.00 per copy.

Name....
Address..........
(0- - — State

---&-_---— - Y SN SR N FEE SuR GND S

(3.} I---—-—----—-
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NEW _
Hand-Size

LABORATORYE

Model 3432—Illuminated dial Test Model 3480— Combination Tube Model 625-NA — Wide Range Model 3413—Tube Tester, with
Oscillator. Tester Volt-Ohm-Mil-Ammeter. Volt-Ohm-Mil-Ammeter. Speed Roil chart.
U.S.A, Dealer Net........ $63.25 U.S.A. Dealer Net........ $59.7% U.S.A. Dealer Net........$45.00 U.S.A. Dealer Net........ $60.75

TRIPLETT ELECTRICAL INSTRUMENT CO. - BLUFFTON, ORIO
ln Conado: Tripleft Instruments of Canada, Georgetown, Onlario

, o cw s p—— S S D T W SR w—— i — — — — — ——— 1',3““ m'”’ﬁ...__

‘\S\“ /
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S~ —= WANT TO LEARN

| TRAIN YOU RIGHT BY SENDING YOU 8 BIG KITS OF
RADIO EQUIPMENT INCLUDING A POWERFUL 6 TUBE

Find out NOW how Spray-
berry Training prepares you
s for a Radio Service Business
of your own — or a good pay
Radio job. Just mail the coupon for a FREE Sample Lesson and my
big FREE book, ““How To Make Money In Radio, Electronics, Tele-
e ' vision.” It tells how I train you at home during Spare hours by put-
. ting you to work building, testing. repairing Radio equipment. The
Sprayberry Course teaches you Radio by working with 8 big kits of

Radio parts I'supply. You build a powerful 6 tube superhet Radio, a 16-range test
meter, perform over 175 interesting, PRACTICAL experiments. My lessons are
easy and interesting — you need no previous experience in Radio. Istart you at
the beginning...and give you valuable “‘bench’’ experience that sticks with you.

4 FRANK L. SPRAYBERRY
famous Radio teaclier of hundreds
of successlul Radio men.

SUPERHET RECEIVER AND 16 RANGE TEST METER!

Soon after you start I send you my famous BUSINESS
BUILDERS that help you earn EXTRA CASH
getting and doing neighborhood Radio Service jobs
while learning. You couldn’t pick a better time to get
into Radio, The Radio Repair Business is booming!
Good RadioService and Repair Shops are needed every-
where as millions of new sets are.in use. Trained men
sre wanted for opportunities in Police. Aviation and
Marine Radio, F. M. and Standard Broadcasting and
Television. Manufacturers are looking for men who
know Radio as production reaches new peaks. GET
THE FACTS ABOUT YOUR FUTURE IN RADIO,
MAIL the COUPON TODAY for my FREE BOOKS

LEARN HOW TO BUILD-TEST-REPAIR RADIOS By Working with YOUR HANDS!

give you a fine, moving
coiltype Meter—with parts
for acomplete analyzer and
Circult Continuity Tesater.
‘“Trouble-shoot’’ with pro-
fessional accuracy.

You really learn Radio the PRAC.
TICAL way ... when you bulld this
big, powerful 6-tube Superhet
Radio from parts | send you.

4 ol

Sprayberry Training costs suprisingly little! Easy
monthly pttiymenls,_i! desired. Everythinég you need
ia furnished —nothing else to buy. With Sprayberry
Training to back you up. you will be able to step
into your own profitable Radio Service Business or
%o on to a big opportunity in Radio, Electronics or

elevision. The equipment I send you is yours *‘for
keeps’’ -— to use in your business or job, I have
trained thousands of successful Radio men—and 1
can help you, too. Get the facts about Sprayberry
Training—it’s your firat step to success, security

Troined Racio men can stef duto thely own
profitable Radie Service Shep —or—

You don’t have to buy expensive
ready-made equipment. You get val-
uable experience building this Signal
Generator and Multi-purposeTester.

LOW COST RADIO TRAINING V95 ovns

You construct this recti-
fier and filter, resistor and con-
denser tester, and really get on
the Practical end of Radlo.

SPRAYBERRY ACADEMY OF RADIO

F. L. SPRAYBERRY, President _

Room 2058, Sprayberry 8ldg., Pueblo, Colorado
Please rush my FREE copies of "How.To Make Money In
Radio, Electronles and Television’” and ‘‘How To Read Radio
Disgrams and Symbols.’”’ No salesman will call.

and a bigger income in a field where you'll really
enjoy your work. Fill out and mail coupon TODAY.
l'lirush my two FREE books to you by return mail.

~ A N D NN N RS SGED SR ek

VETERANS : il e 1o -
. nael u CcLAWS an 46. l Addres’
Sprayberry Academy of Radio | ciyonazone State
New developments are constantly opening ¥. L. SPRAYBERRY, President l R v B I TEREAN
arw big pay job opportunities in Radio.  Room 2058, Sprayberry Bldg., Pueblo, COIOrad0 s sm s mmas e wom st e e o e o e e e
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THE BEST
FOR LESS

‘Commumeations”

RADAR « AIRCRAFT
AMATEUR « INDUSTRIAL

Measures frequency be-
tween 150 & 200 me. by
hetorodyne method, Pow-
er of Xmir cin be di-
rectly measured. Meas-
ures DC voltages up to
500 Volts, Original op-
eration on 110 V. 400
cy. but conversion kit
makos It operuble o 110
V. 60 cv. new, completo
with tubes, cryslul., cal
chart, sntenna. meler &
converston kit and data
for 110 V, 80 ¢y opera-
tton .. .e.0......$29.95

TEST SET
159TPX

CATHODE RAY TUBES
5BP1 ... $1.20

3BPI—$E26 .evvccomeneces. ... GFPT—SLT5
BFPT—$1.20 .....co000eeensnses. SJP2—$4,00

24-Volt Filament
Transformers

No. 2217, Input 110
volt, 60 cycles. Output
24 voit @ 3 amp. Size
3" x 3%” x 3 (as
shown) ......... $4.50

HEADSETS

Dynamic mike and headsct comblnation A high
Quality, chfiicient unit, used in B-19 tank Xmtrs,
Mike and phones complote. New ce.vveecenes. 32,73

R 16 hoadeets: 8000 ohms impedsnce, rubber cush-
lons. Comes with 8° cord and plug PL 55 New
$1.95. Used, In good oandition .. 60
HS 30 hesdsct. Insert type headsct cuts out back-
ground noise, and low Impodance (500 ohms) assurcs
efficiency and high fidelity, A MUST for every ham
at this price ..... .85

X{mr to match 8000 ohms output ..........% .35

TRANSFORMERS

All Primaries—117 V 80

[RPPPP. .

cycles
5102t 1080 wct Snu,ssv. @ 1.2 amp, 6.3 v,
3.2 AMIP. tesrvviioocacscnssngaraionsas 2.33
2 8ii0: 1100°v, '@ 70 ma, tapped @ 650 v, uor use
with H.W. I I I

nmm TRANSFORMERS

¥ 5123: Snmp.ﬂavﬂalnmp...szls
B3 5100 v g 6.3 v, 5 amp.$2.75
2z 13] 3 1.75 ump. 5 v, 3 -.mp. 8.5.v.
ﬁ}.Ouan V “es s.ese 495398
Boughnut Fll, X.hnr Tevo "1 . wmdmm @ np.
each, 13,000 waolt test.m .. .o 00 oo v oo .$7.80
No. 5038; 0.3 VCT @ 32A. aa ‘VeT' @ 2A, 8.3 VCT

2K,
No. bt8d. eeaavccx;rq@l 2
Ver 29780 Y. e. $2.50
No. BU57."6.3 VCT '@ §'ver' @ 3"’,3"‘3'3

osmi'ls' V ‘@ 8BEANBV @ sy L'éé'ddd Volts
Test «.o.as . $24.50

ARC-5 ACCESSORIES
CONVERSION COILS FOR ARC-S
TBANSMITTERS

$2.2

?

M.0. Coite P.A. Colis Anten Fréq. Rangé
I.n-dlnq ceir-

$1.00 each $2.00 each

#8029 FT247 86033 3

£86030 29293 z603e 4-5.3 Me.

#8032 #9295 28038 7-9.1 Mc.

CONVERSION KIT, consisting of 1-M-Q coil. 1-P.A.
coll, AN'I‘DI'NA COIls in lu’ ang particular cn.-

NCY  rang
XRC Nn. 8.558 variable mvlvint Chpacitor, 62 minf jeec:
sections,

09 spacink. B rotors, Wom vo

ruuo s 11 g Bb e B B e 78

No., 4% variabie xmq,' cup-clwr, 22.0—1 43

it 05 Shacing, 11 rotors. Eneh s .. 31.00
ARC 5633 Var. Xmig. capaclvor, 282

.06* spacing, Iﬂ rotors, werm drive: 06 1
smn{e revr. mlg. racks ..
slnx!f ﬁlocl mounta for rack .
Du. CONTROL BOXES FOR

IHDI?AT%R BC
lruﬂ:-tor. Part of
a]Cr

e L i i b ULER $l7.50
UNIVERSAL
VIBRATOR TRANSFORMER

Input 6. 12, ar 24 volts, 200 cycles. Secondary, 2
windingn 120 volts at 75 mils cach . ....5.....92.50

POWER CHOK[-L‘!

8 Hy g B

4 By ma s

1 Hy @ 800 Ma., 7.8 Ohms,. 5 v
Dual Choke: 2- X
Dual Choke: 7 Hy @ 78 Ma, ll iy a eo Ma. .$1.50
8.5 h 128 ‘. e . .
2% h 683 ma..

CROSS POINTER INDICATOR
Two 0-200 microumpere meovemonts, 3 case, many ap-
pHeations el st - C At i T

ANTENNA. AN/122.-A. Used in 4-element adeock arrays
for high galn and directlvity, easch dipole element is
12’ long, made of 33° wbing. Excellent for
8 or 2-meter beam. Don’t miss this great vnluc

$3.65 cach or 4 for $20.00

ANTENNA AN/I04-A. The famous ax-handle antenna,
fsed with the SCR 522, Idesl for moblle quarter
wave, because of its streamline oons on; or 3
anits can bé used to form a dipoie for 3 meters or
for TV and FM tion. Consists of copper aheath
217 long moulded about & wooden support, with 3.)—38
coax comnector, $.75 ea. or 2 for %i.35.

N/128-A, For high gain and directivity on 2 meters.
nsists of 2 vertical Clements working against a

square reflector, approx. 3'x4/, Impedance is 50O
ohms ool axh oo o MI LA IS 85s o s 0. o1 haiaerirvoel e OGO
DYHAMOTORS

PE.7T3 CMIQ. I-L) Power ;uwl,v for BO 815 ln-
nt: 28 VDO Output: 100¢ VDC @

BD 17KM ém'ui»}'iuiﬁnii for’ hé'iéi'{vibi'mm
fuse links, elc. Input 14 v.d.c. Qutput 1000

....... P T - X

: 35 Ma, 800 YDC @
20 Ma. 8 VAC @ 1.12 A, DOW .eu0u0.

PE. 86 N, input: 28 VDC, Qutpti: 350 ¥be
mi. ,.iccaere

e Tnpu 12 ¥DC. ‘Output 275

110 Ma. @ 50 Ma

0 YDC
DAG 33A Inpm'“ls
450 YDC 60 Ma_ s w“ee
DM 33: nputstDCﬁfl,
540 YDC @ 250 Ma. Power sunply fur SCR
274 modulator ..... . S
DM 23850: lnbut B’IVDC @ 1 75 A Onlvul
385 YDC @ *5 Ma. ...........ic..0... $3.50
Du 21: Input: 14 VDC. OulDut 235 VDG @ 90
Ma. Power supply for BC 312 ...,....52.49
o

PE 55. Input: 12 vde @ 25 amp. Output
vde @ 400 ma. (slUghtly uled)
MP 10 Power supply, uslng 2 otars.
.lnput 24-28 vde, Output: 1000 vdo & 400 ma,
230 vde @ 100 ma. New, complete with reiays,
filters. etc. BENDIX $40.00
B-19 power pack (dynamotor). Inpui: 12 vde
@ 9.4 amp. Output: 376 vdo @ 110 ma. 500
vde @ B0 ma. New. comploto in metal caze
with 2 plugs. filters. eic %
DM 28-R. Input: zs ae @ 135 amp. Out-
put: 270 vde. @ 7 with enclosed
terminal box
ZA/US

SA 0‘515 Thput: 1272 e @ 4/3 amp.
Output: 500 v.de @& 50 Compact square
shape, lim: T'A [+ o R -1
ZA/USA .0518, Input: 12/24 v.d.t'. @ 8/I
amp, Output;

275 vid.c @ 110 ma.
@ 3 smp: Compact square. size; ﬂ‘

DM-25: In 12VDC 2.3A Out 250VDC 50 n‘\g

DM-42: In 14VDC. Out 515/1030 VDC 315/260
ma and 2/8VDC... $3.95

INVERTERS
PE. 208-A, TImput: 28 v.de @ 38 Amp.
QOutput: 80 volts @ 500 voit-amp, 800 cy, lo-
land Electrlo. Now, comploets with instruction
book, relays, filters, otc........... $12.50
PE 218—Input: 25-28 v.d.c. @ 93 amp, Out-
put: 115 volts, 1500 volt-amps, 380/500 cy.
Leland Electric. New $35.00; Uned. good can-
ditlon orioratn el el o v b e $20.00

eveveasarrvriabrobyy

RELAYS

BO &D35, DPDT, lB«"s vde, contacts 10 amps

@ 115 WBG eovrsissonnnitasisocans sunane . $1.25
'12'&-]34 Cnnuctor. 'SPST. “2q-28” vdc, as" o
1077RF, Anl.amu ch.';i'eb};}.' DPDT. 28 vdc. $1.15

ONE TYPES

GR 20)6. DPST 500 ohms, 24 vde lNornnllysl -
BC 583 '.'A"""""w/spag smion"'z'i"r&é

1000 ohm8 ...isssesesvssrcocnniohonscnss .10

EE 80 Repeaters, for extanding rango ‘of flelg ¢
teieDhmu sets such as EE-8, ete. from 15
25 miles. New, wh.h spare tube, less

Dnuarlcs “e sesessesnane cecrsosinsasiinsdIB.50

Microwave Tubes

(Magnetrons)

Tubs Freq. Range Pk. Pwr. Out. Price
2131 2820-2880 mc 285 Kw $30.00
2J21-A (723-A) 9345-8405 mc 50 Kw $25.00
2323 3367.3333 mc 285 Kw g;s.oo
2126 2992.3019 mc 275 Kw $15.00
27 2865.2092 mc 275 Kw $15.00
2331 2820.2860 me 285 Kw $15.00
23 2780-2820 me 285 Kw $13.00
2J. PKG. 3249-3263 mc 5 Kw $25.00
2355 PKG. 345.0405 me 50 Kw $25.00
aJ3 35 Kw $17.50
W.E. 700-A esé--l 10 o 100 Kw $30.00
W.E. 720-BY 1000 Kw $25.00
MAGNETS _for 2J21-A ('rns .A) 2323, 2J26. 2327,
2731, 2431, 2782 and 3431, REH ceieees oo s 55,00
Fieid Strtnﬂth Duunce !efwocn Pole Face Price
{Gauss) 4 Dinvg:}nr ol

4550 1; o
1300 1157 b Lt $8.00
Wlono 3] 234" b:'; 2 $12.00

1A LNE to T
2100 QZ: $4.00

CERAMICON CAPACITORS
(Erie, Centralal) $7.50 ver 100
67 mml Wheises. .. E20%

100 mmf ... .. *5%
13 mmi .. wee, ¥2%
120 mm( 5%
240 mmf - =8¢0
0 mmE eoeeiionnsinans

500 mmf . 15 - 3090
1000 mmt 050 00=E]

SILVER-MICA BUTTON CAPACITORS
(Etle, Coatralab) $9.50 per 100

+2.5mmf

o 3. 5mml

..................... . +10%

XMTR consists of
tuned line pulke
oeclllator on 154-
186 mc.
maodifled to ODor-

teur 3-metor band
RCVR. I3 a so-
poerhet with 2
imas of RF and
stagger - tuned
LI, stages (11
me). Plenty of roam om chassis for addmnn.ﬂ com-
ponents and changes. Used. but in excellent ""“&';";‘3
Oomplete with powee supply for operation from 117 v,
60 cycles 50

MOTOR DRIVEN SWITCH

Switch operates 84 1300 Tpm, using
internal 24 VDC motor, Switeh s
DFDT, and was originally designed
for automatic swltching of YAGI
radar ANENNAB .ev.vsenevaooes.$32.00

All merchandise guaranlu&d.
Send Money Order or Check.

COMMUNICATIONS EQUIPMENT CO.

131 C. Liberty St.,, New York City 7, N. Y.

hipping charges sen

Mall orders proinguy tilled. All prices; F.D.B. New York Clty.

Dighy 9-4124
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ELECTRONICS
Tte Practical

“HOME-TESTED"
“N-B-C" PWay

7[oc IN YOUR OWN HOME Learn

TS I R T, )
)

WITH THE HELP OF

A 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
D, “Learn-by-Secing” Home Movie Films . . . for picture-
B\ clear, fast understanding of Radio Fundamentals!

NO PREVIOUS RADIO \ W=
OR ELECTRICAL ':;. !
EXPERIENCE NECESSARY \

DeForest’s Training, Inc. provides
every major home study aid to help you
learn Radio-Electronics rapidly and thor-
oughly . .. to give you the experience and
confidence needed [or 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-Electronics
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,
etc. Put yourselfin this picture . . . See how you
can benefit from a PRACTICAL training in this
fascinating work! Think, too, of the coming possi-
bilities ahead of Radar, Faesimile and Television.
Send TODAY for the interesting. opportunity-
revealing book, “Victory for You!” Sce ng others

robably no more talented or ambitious than you,
have advanced in earning power after
this training . . . how YOU can do it
tool Mail the coupon NOW!

(H Modern, ‘well-illustrated, Loose-leaf Les-
sons, prepared in clear, simple, understand-
able language. . . to guide you throughout
your training!

THEN GET THE HELP OF
OUR EFFECTIVE
EMPRLOYMENT
SERVICE

VETERANS!

- Big things are happen-
ing at DeForest’s Train-

YOU USE ing, Inc. for veterans!
See how
Wol‘sﬂ: “LEARN-BY-SEEING” ,-ours?n¥°'iv”?’}ﬁ°opf:?
M COST for a GOOD JOB
== MOVIES BUSINESS OF
PROJECTOR & { I YouR, O n e vas E. B. DEVRY, President |
ey Sahoo g Sanigiony DeFOREST’S TRAINING, INC.,
: el 2535-41 North Ashland Ave., Dept. RC-E5 l
ne:onssr'sonAmmc.‘:%c. mcmqnz: Chicago 14, Illinois, U.S.A.
INSTRUCTION IN MOTION PICTUR o » .
Send FREE “VICTORY FOR YOU!” BOOK, showing how I may
%Sl‘é'\‘,?s,f,‘i‘“""“:gg!E?N{‘,‘;'I",’R:.’:}’_ make my start in Radio Electronics. l
ING IN OUR MODERN CHICAGO LAS- ‘
ORATORIES ALSO AVAILABLE—ASK US Name Age
. INFORMATION! E
haat pra HEOw NP0 t B Address __Apt. l
' eFOREST’S TRA'N'NG, lNCo Cit)lrf 3 e an.[f = qltlate =7 -
g under 186, c| ere .0 If a discharged Veteran o l
i : CHICAGO 14, ILLINOIS for special information, World Wuril, check here.
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Editorial: Appliqued Radio Circuits. ..........coveeveenn.nt e by Hugo Gernsback 17 ‘- It \ I. ===

Radio-Electronics Monthly Review. .. ...................ccoviiuin- . . .18, 19 L

Radio Thirty-Five Years Ago ...... ... .c..iiiioiiienuienieanennaieiaiiiinsraimnes 80 - " .

. . | ruting

Rodio and Electronics SHONT WAVE cnrr:“m "r:u:\ﬂslon NEWS*

Electret Construction. ... .. .. ... ... vt iiieiniiianeeenee.nn by Victor H. Laughter 20 . RADIO :'L ":'-:‘_’l';':':)m

Electronic Visibility Meter .. ... .. . .. .. . . . ....coioeieiiia by S. R. Winters 22

12,000-Tube Electron Brain [Cover Feature). .....................oc0oen. by A. Pascale 28 HU&O GERNSBACL(J_ L
itor-in-Chief

. FRED SHUNAMAN, Meanaging Editor
Amateur Radio )

Efficient 100-Watter. ...............c0iiiiiieiieninnennn s by E. F. Harris, W8SJB 24 M. HARVEY GERNSIé\

CK,
onsulting Editor
WWY Schedule Changes. ............coooiiiiiiiiiinnnnnniin oo A B
ROBERT F. SCOTT, W2PW6G,
Techmcal Editor

Servicing ANGIE PASCALE,
Radio Sef & Service Raview (Midget Television Preamplifier) Boaae .. 3 Progiziiin Mewapey
Servicing Wind Generators. ... .. ... .. ... .. .. ....by Max Alth 33 EREEEERS Rt Sl s Bty
Serviceshop Tests Serviceshops. .. ... ... ... .. .. ... .. ........ by Eric Leslie 66 ELMER FULLER, Skorfewave Editor
Radiomanon Wheels. .. ...............iiiiiiiiiinioannons .....by Richard Laurence 78
6. ALIQUO, Circulation Manager

Test Instruments R
Miniature 3-Use Fixed Oscillator. ......................... by William Lyon McLaughlin 26 ddvertising Director
Laboratory-Type Oscillators. . .............................. .....by William B. Miller 27 ALFRED STERN, Promotion Mownager
Wobbulated Signal Generator. .. ..................... %ooacccno by George W. Schultze 34
Push-Bution Signal Generator. ...... 280ca000005a0ac2000950000 0002200 by Alfred Haas 37 In Our Next Issue
Sound SPECIAL ARTICLES ON ALL PHASES

OF FM—THEORETICAL AND PRAC-
Noise Reduction In AF. Circuits. . ..................ocoouun. .by I. Queen, W20UX 23 TICAL, CONSTRUCTION AND SERY-
Phase Inversion Circuits. . ... .. ... .. ... .o ool by J. W, Straede 32 ICING, FEATURE THE JUNE ISSUE.
High-Fidelity Amplifiers ...... ...... ... . .. ... by R. F. Scott 38 On the Cover:
Yolume Expander ......... 0000006000000 0000000000a000033G00050000500000800000600N 75
Construction
Light with @ Memory.... ... . ... ... ..coiiiinniiinnnna... by M. Gordon Moses 30
Cheap and Effective Noise Limiter. . ........................ by Otto Wooley, WDSGE 80
Departments:
Transatlantic News. .......c.cooiiiirennneiinineeeine o, by Major Ralph W. Hallows 38
New Radio-Electronic Devices. .. .. .. .cetir ottt iie et et iieaneaieanans 40
The Question Box. .........otinenueerir ottt iaae et 42
Radio-Electronic Circuits . .. .oouunnereve it o ieat i et et ieaae et aeiaaaneane, 44
B LT L 47 International Business Ma-
Try THiS QN8 - eeee e ee oo e S 50 chines' 12,000-tube computer
New Radio-Electronic Patents. .. .......................... . .by I. Queen 54 :ﬂ::h I‘iget)‘o*hme:f‘l?or;::ic?a‘::
World-Wide Station List. ... ...................... e Edited by Elmer R. Fuller 43
Communications . ........ccoiertoiienieiiianeioiaian.s e 83 Chromatone by Ales Schomburg from
Book Reviews................. 2000 000000000000000600030000000600000000a0000030 0 87 Harris & Ewing photo.
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NOW! FAMOUS $500 TELEVISION COURSE
YOURS WITH PHOTOFACT FOLDERS!

Get Ready to Make Big Money in Television Servicing
with This Practical, Successfully Proved Instruction!

NOWI! AT NO EXTRA COST TO YOU—you can have the nationally-famous
$500 Saunders’ Television Course! It’s the world’s finest training— practi-
cal down-to-earth training that actually prepares you for Television and
keeps you 'way out ahead of the game. Here's the first real help in Tele-
vision for Servicemen—brought to you exclusively by PHOTOFACT and
PHOTOFACT alone! If you want to stay in Radio Servicing, you can't afford
to miss a single installment of this amazing Television Course! Read every
word of this announcement and then ACT!

Mr, Atbert C. W, Saunders’ backg d includ

the M i Compaony, teaching
axperience ot Horvord ond M.LT.; founder Radio
Technicion’s Guild; full member LR.Ex Groduate,
Portsmouth College, England. Mr. Saunders gave
the first octual television demonsirotion in New
Englond in 1935,

Famous Saunders’ Course
EXCLUSIVE
in Howard W. Sams’ PHOTOFACT

We have been able to prevail upon Mr.
Saunders to transcribe his famous course
on Television for PHOTOFACT exclusively.
The only other way you can get this course
i8 by paying $500 and attending the Saund-
ers School. Now—with PHOTOPACT at no
extra cost to you—you can have this wond-
erful instruction that fits you for Television
servicing!

Not Just a Book — A Complete
Training Course in Television!

You get the actual $500 Television Course,
exactly as taught in the nationally-famous
Sgunders Radio & Electronics Scheol at
Newton, Mass. We literally bring this
course to you in print—transcribed word
for word from the original lectures, supple-
mented by graphic training aids, exclusive
PHOTOFACT ‘“‘exploded’” views and hun-
dreds of visual illustrations, prepared un-
der Mr. Saunders’ personal supervision.
This is the same course attended by hun-
dreds of established service technicians and
by service personnel of leading set manu-
facturers—the same $500 coursel

Experts in the field of Television and Radio
training acclaim the famous Saunders Course.
#t is remorkable in its obility to simplify ond
explain the most complicoted theory and
proctice. It describes the action of an elec-
tronic circvit so originally and simply that it
con be visualized in an unforgettable man-
ner. The Saunders Course avoids higher
mathematics and engineering terminclogy
beyond the experience of the practical man,
You know where you are every step of the

PRACTICAL, CLEAR, EASY-TO-FOLLOW TELEVISION TRAINING

way, and you bridge the gap between Radio
and Television with quick, simple understand-
ing that mokes unfomilior subjects easy to
master. As you progress in the course, Tele-
vision circuits will unfold and become as dear
and understondable to you os the Super-
heterodyne circuit. You will be able to foliow
and use effectively the practical servicing data
on specific Television receivers prepared for
you by PHOTOFACT. Get started in the
Coursa today with PHOTOFACT Set No. 38.

DON'T MISS A SINGLE INSTALLMENT OF
THIS TELEVISION COURSE! MAKE SURE
YOU OWN IT ALL! GET STARTED WITH
PHOTOFACT SET No. 38 TODAY...!

nowaro w. SAMS 2 co., inc.

IMDIAMNAFPODLIS &, INDIAMA

Unpori=Ad. Aurieme— % Broad 31, Mew Yok &, N Y.—U, 5 ol America
Conade— &, €. Simmondy & SeAi, 101 King 3%, Eosi—Teransts, B v

PHOTOFACT SERVICE

"The Sarvice that pays for itself over and aver agaoin’’

RADIO-CRAFT far MAY,

1948

Mail This Order Form
to your local Parts Distributor,
or to Howarp W. Sams & Co.. Inc.

2924 E. Weshington St., Indianapolis 7, Ind.
My (check) (money order) for $1.50 enclosed.
[J Send Protoract Folder Set No. 38, inctud.

ing the first installment of the famous $500 Saunders
Television Course.

Name.

First Instailment Appears in
PHOTOFACT Set No. 38!

The Television Course will appear in reg-
ular installments in each PHOTOFACT
Folder Set, beginning with Set No. 38.
Each installment will include the right
amount of material so that you will be able
to digest it easily and completely between
issues. Instruction wilt be kept up-to-date
and will include the latest information
promptly as it is available on the subject.
‘There’s no need to wait now for books that
will never cover the ground adequately, or
to buy books that are obsolete already. Be
sure to order PHOTOFACT Sct No. 38 now—
and begin to qualify yourself for Television!

Get Television Training Worth

$500 —Plus Incomparable Photo-

fact Service Data at the Cost
of PHOTOFACT Alone!

Here's the chance of a lifetime that really
fits you for a profitable, successful career in
Television icing. Just think of it—you
get the world’s finest radio service data in
PHOTCFACT —at only $1.50 per set—and at
the same time you train practically and
successfully for Television with the finest
course available in the country—a course
worth' $500.00 that costs you nothing
extra

$500 TELEVISION COURSE BEGINS
IN SET No. 38. ORDER TODAY!
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MT53B ANTEANA
 §195

CONTROLLED
OMB-FIN

iges
This unit was originally used to conturol a guided

A, é o I argable 4 B e ara e switch, which is copoble o!‘handling RF po'cntio!s o3 high o$
g:,lrl‘;l:)‘! l;).'lc&nmw:l?lsic?l Z:D‘c‘r,llle‘;\ la"agr}iorsc::pcf and "&4“3'51 phipa e 20 KV. When used in DC circuits, the switch will handle over
s

low geared reversable motor. The unit also con- ] 1 ampere at 5 KV. {These are Manufacturers Specs.}

fains a precision built 5-be RF Receiver com- The cose is ideal for a portable mobile recciver or a smoll
plete with dynamortor. transmitter, os your contrel panel con be mounted behind
Shipped express, charges collect the hinged door for protection. The cose olso has a built.in
high valtage insuloted ontenna post. Dimcnsions are 644" «

7. Warth many times the price. Add 40¢ to cover pos.
toge and hondling).

500° Telephone ;’ 95
Wire now only " &

3 canductor braided insulated copper
ond steel telephone wire. It is of copper
for conductivity and stecl for strength.
Warth ot leost 3¢ per foot, yet due to
an exceptional buy we can now offer
it ot less than l¢ par toot.

This unit contoins a single pole doublc:throw vacuum

RCA ANTENNA REEL
mooet $9 49

M L1961

. GENERATOR

5 3795

AS

A hand operated
antenna Reel, for
reeling in and out
trailing antennas.
Mfed. by Conti-
nental Radio & Tele.
vision Corp. under RCA License. Add 20c
to cover postage & handling.

Less Pulley

omy *Q5

With Pulley

These generators are excellent for truck
or bus use. They also will make 2 fAne
power supply for your radio shack or
nice light welder. Brand new in original
boxes as ﬁicmred with pulley, $9.45 each
or 1:s:vi(h eyed shaft less pulley—$7.9%
each.

(Shipped express charqes collect?

PHANTOM
ANTENNA

LOOP
ANTENNA

Shipped Express Collect

1300’ Rubber i
Aijmﬁi Covered Wire onr 593

Used primarily on aircraft & Marine ADF
Systems, Loop LP-21-A coatains an elec-
tric motor and selsyn. These loops have
been removed from salvage aircraft, but
are guaranteed to be in excellent working
condition.

Shipped Express Collect

antenna, for use on
approximately 450
MC. Complete with
standard coax con.
ncetor, A weother-
proof unit. (Add
25¢ to cover hand-
ling ond pastagel.

WY [ 5%

New 4 c¢onductor 16 gauge
rubber covered cable. Color
codad. Used by United Stotes
Government os Ficld Telephone
Cable. 1300 fect on steel reel,
F.0.B, Our worchouse Shippcd
motor frcight or cxpress shipping
charges collect.

Kadeo
Compass

RS5/ARNT or 433G,
cither of these Radio
Compass . Receivers
complete with tubes.

tdeal for comversion

for home reception.

Used but good. A real
r=—=

B0454
B0455

buy at only $17.25.

egch {Shipped express col-
leet)

i

MPORTANT!

Your choice of either of these two famous
Commond Sct Receivers. BC454 freq. range
3 to 6 MC or the BC455 6 10 9.1 MC. These
sets are used, but in good condition. They
ore complete with tubes, Price—3.95 each.

Mine Detector type AN-PRS-1 Brand new
complete lencept batterics) in original case.
Each unit contoins an insfruction Manual. Geod
far detecting objects under the earth’s surface.
Requires one 6 volt and three 4-5 volt batterics.

(Shipped cxpress charges collect)

All merchandise subject to prior
sale, minimum order $2.00, No
C.0.D, orders accepted. Michi-
gan residents must add 3, State
soles tan,

N. SILVERSTINE CO.

6532 EAST McNICHOLS ROAD DETROIT 12, MICHIGA

AR5 ¢z Alores of Suplis S
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Where's FM headed, Mr. Radio Dealer? YOU decide,
WANT TO MAKE A FIASCO OF EM? ... Then—go ahead . . . SELL

second-rate, “‘almost-good-enough” FM equipment. But—be prepared for customer
squawks, dissatisfaction . . . a bad name for FM . . . migraine headaches for yourselfl

WANT TO "GO TO TOWN"™ WITH FM? Then—use the sensational FM
PILOTUNER, as your standard of comparison, in testing all FM equipment, The Pilo-

tuner has the last-detail quality . . . the thorough integrity . . . that do credit to FM!

The PILOTUNER was a tremendous hit in "47

« « s With new FM stations opening at the.

rate of fifty a menth, it's headed for an

. even greater '48! Stock it—feature jt—get

to retail at YOUR share of the big new business, new

29.95 traffic! Send coupon for details.

(S1Ightly higher wesp PILOT RADIO CORP., 37-06 36th S1., Long Island City, N.Y..

of the Rockies) '
= ' Send me full information concerning the FM PILOTUNER.
Listed with Underwriters' Laboratory ‘
t ONAME ......oiiiiiiiiae,.., 000 = AP
|
Pllor RAD'O CORPORATION | ADDRESS L. .. i uiiiiniiieeieererernaenannranns coo
37-06 36th ST., LONG ISLAND CITY, N. Y,
Makers of PILOTONE RECORDS + PIONEERS IN FM & TELEVISION ! L1 & ZONE NO..... STATE.. |
RADIO-CRAFT for MAY, 1948 13
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Do not fail to closely examine this list of bargains. We believe that every item

listed below is a sensatignal value that soon can never be repeated. All equip-

ment advertised herein is unconditionally guaranteed to the customer’s satisfac-

tion to this extent: Return any item advertised within five days after delivery
for full refund except transportation charges (both ways).

METERS — Brand new and all

checked for accuracy
0-500 MA DC 314" round NX35 Westinghouse .. .§ 3.00
0-5 Amps RF 34" round NT35 Westinghouse In-
ternal TC
0-3 Amps RF 215"
less TC 3.50

A) Filter condenser, G E P 1. ell .

s MED @ 1000 volty DC wg:l:ir:'u% . SV'O,& 2250 MA DC combination round NX33 2,50
age, site about Il/" x 4" x 5" high, ship- [l FERSIOLR o pl 4 Dw4l (A) Condenser, slectrolytic, 100 MFD.
sll:r?d Z#gmua'::&nf 3 Ibs. arown porcola n S combination roun © X0 volts, 214" diam “ 4,/:,, high,

G.E tal can,'sh pp ng wel
terminals 0-2 volts full scalo 2000 ohms/volt Volume Level j eyl Blran E $2.00

(B} Filter condenser, Sprague, ofl filled, meater, Westinghouse, round 2!4" (B) Filter condenser, Tobe, oil filled,
,,,E‘ﬁ'goﬁ ,'.9°,°4x°,[*'5,,°,fi,:’°,',ffgg voltase. W 4 100'MA DC2!/,” round MD20001 McClintock. . | MFD @ 30 yolty B working vol-

ping weight about 2 Ibs NEW $2.00 0-3 MA DC 3'4"” square 327A Triplett
(C) Filter condenter, SMFD @ 700 volts 0-500 Volts AC 345" square 337A Triplett (Chcondemer bath fub '""20
DC working voltage. OIl filled, well in- 0-2 Volts AC rectifier type 10,000 ohms/volf 327A D @ 1000 volts DC NEW c

sulated terminals. Size about 2*° x 44" x | D) Cond ., Tobe, oil filled,
§” high, with mounting flanges, ;ray grlst)le:AfA3£‘zc ;g;aAreT 3 ‘I'H 3,/ o ; x).l ﬂFB"é;réOOov:lhobCI a:. 25
metal  case, *h'PP'ﬂg *'lgh’ $| .25 e riple 2 squara . (F) Filter condenser, Aerovox, oll
about 4 lbs. 0-30 amps AC 34” round case, 331JP TaneH' : v ina

fillad, 2 MFD @ 600 DC working volts
(D) Filter condenser Cornel-Dub»Ilar i size aboui I'/ x 13” x B” high,

MFD 4000 volts DC worki 11 . oil )
ﬁlled.@size ab':ufSZ%” x°4r”I:q7’v'°hi‘:; i R E L A Y s All Bfand New Ew35c

over
all. Shiﬁpfnq weight about 4 Ibs. Heavy 110v 40 cycle Plunger type for door lock }_G) Condamer Cornel-Dublilier, oil
stand-o illed, 4 MFD @ 1000 volts DC work-

insulator type terminals. @3 55 RBM DPDT 110 v 40 cycle, make before break. ..
NEw 3 Relay, & MA 5000 Ohm DC resistance, SPDT . ... N T S T

high, sh M 2
Leach type I127-FR 110 V 60 cycle DPST 150 | fagh  hPeing ook g $1 75

Automatic Electric Co. DPDT 24 v. DC 6 Amp silver:

B tungsten Contacts
Automatic Electric Co. Delay relay, 20 chm, silver
tungsten contacts
Starter relay, 28 volt operated, heavy duty con-
struction
L)
C

Switch, pushbutfon type DPST on/off type, to fit
standard switchbox, 10 amps at 250 volts

{A) Filter condenser, oil filled, 4 MFD @ Switeh, toggle type, bat handle, DPDT heavy duty
300 volts DC working voltage, size about contacts

2" x 2" x alg," high, shipping v!'qh’ 35¢ Leaf type switch, 4 poles, smgle ihrow‘ smglo hole
‘:b"“' g mounting

B) Filter condenser, GE Pyranol Ol| filled,

D @ 2000 volfs DC working voltage, (A) Vivrator, Radiart V8-3, for 8 voit
sua 2'/4 x 4" x 5” high, shippmq $3 00 / TRANSFORMERS lb’aE“Iw—o:r:Iré‘ttl?z'usl:aﬁllt“hv:nhn‘w mly
weight about 4 Ibs, J (A) Transformer, 110 volts 60 cycle in- | Mitter-recciver. Type I-4 ... .NEW S$1.95
(C) Filter cond Ind .al Cond put}. ouf;;uf being two secondaries— I(:B()n vlhr:mu-tI naw Vsli"l(or 6 vo[lt

r attery oper: on, !I“"I) y
o Corny o il || ED @ angly Bl which an Be. used aloge, In peraiial, | PEICEvhich s uiea with BETSEA s
i g e, Mbe _alout S/s or in series for various voltage and fitteroreceivess T“” 16 (""’b"‘" """"
g i 5 |g'|||’ wl:ﬂufmssullsfod ferrninals ¢urrent Ccombinations, Size ebuquf ;'7 ’ Iyrths, safts | LA UED
]
ipping weig abo [3 $2 00 x 34" x 4” high. Ideal for operation af {C) Relay, (10 \mlt 60 eyclo A(i‘éﬂurlg;r

propeller pitch motors used for beam BD ity docripteriock
£:1
(D) Filter condenser, Induﬂnal Condenser antenna rotation, Shnpplng weight g:?, '.'.o;s3§h2:m°‘;m|y:"avﬂ‘.t¥/“}y:f'
COT oil |'f'”°d 4 MFID @ 20?0'vdolfs bC élbs Manufadured for "Esse Radio ameter bolt may be used
working voltage, porcelain insulated termi- ompany. o
nals, sq:le about 2V4" x 34" x 5” high, A B Brand NEW »e . O O P e "'r'i wound

xhlppmg eight about 3 Ibs each section 2500 chms
w ou $2
50 (I) ID““IC 5"‘!" bat hﬂ"dl&

CONDENSERS

Cornel- Dub!ll@—ZMFD @. 000 V DC. 1* Diameter 5% 30 MFD—~300 V AC G.E. Pyranol
Ew $1.33 Thres
45 mmfid
Neutnlizlnn for 8 L 6 or 807 tube application 10¢
Varlable tunﬁnu condenser, 7~{7 mmfds 2" shalt. ceramic In-
sulation, single hoie* mounting
Padder type variable, |00 mmlds the maximuni, serew driver
slot in shaft for adjustment NEW 20¢
F'“'""y"‘ Padder type variable. 140 mmfds, maximum, urw drlvar slot
Electr Ivtie, F = - NE in shaft for adjustment -
¢ 1 . Mica condenser kit, kit of many values and
and voltages, about {00 condenser per kit .
Electroiytic (000 MFD @ 15 V DC 1% d or
metal can , .. carpeieccoans s NEW
Eiectrolytic. mounts in ‘octal tube socket (0. § nnd 15 MFD @
100 working volts DC, Aluminum can EW 50¢
Eiae(routle 50 MFD @ 350 'V DC Mal F P Numlnu&
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a:
(A) Condenser, mica, .25MFD @ 250
volts . ......

(B) Jack Box BC-631-B, size about 2
x 2" x 4”, aluminum case, contains
10,000 ohm volume control, knob,
Jones Barrier strip...Brand NEW 40c

(C) Switch, push-button type DPST
on/off type, to fit standard switch box,
10 amperes (@ 250 volts . .. . NEW 25¢

(D) Micro-switch completely stand-
ard, metal grate well cast rated 15
amperes @ 115 volts normally cpen
type, plunger has override feature.

RADIO MODULATOR

BC-424, made by Westinghouse, 110
volt 40 cycle AC operated. Size 9”
x 14” x 9” high, weight about 30 Ibs.
packed. Has National Velvet Vernier
Dial, Thordarson power transformer
and chokes, tubes used and includ-
ed are 6F6, 6J7, 6J7, 5W4 and 955,
frequency about 190 meg-

acycles. Comes with heavy $2250

steel case

BC-654-A—Receiver and Transmitter
for frequencies 3800-5800 KC. Used
but in good operating and mechanical
condition. Weorth many times the
price for parts. Complete with all
necessary tubes. Shupplng weight 40
lbs. ... .each $29.75

Microswitch, completely weather-proofed
metal-clad or cased, rated 15 amps at 115
volts, normally open fype, plunger has over-
ride feature Sy ..NEW §

Battery type BA-38, 1035 volts, used in
Handie-Talkie, Mine detectors, or for any
purpose where low current drain is required.
Size 1" x 1" «x ||'/2" long Outdated, but
tests O.K. . .....NEW

Tube socket, RCA, for 866 or similar type
tube bases ....... NEW

Tube socket, wafer octal fype excellent mica
insulation Sl oot b ¥ cooo......NEW

Tube socket for 813 type tube, Johnson
....NEW

Tube socket, for Acorn type tubes, made by
Millen Co. ..ot NEW

Tube socket,
mounting ring

porcelain octal type, less
: NE

First IF transformer for BC348 fypa receiv-
er, 915 kilocycles ... ... ...NEW

Ohmite tap switch, model 111, 9 taps, non-
shorting, will handle 10 amps at 115
Vo TSI e i s e it N WY

Kit of potentiometers, twenty-five assorted
sizes carbon and wire-wound .NEW

Resistor, voltmeter multiplier type, rated
at 2 megohms 2 kilovolts insulation, | MA
maximum current, about |” diameter x 51, "
long, mounts inclips ............... NEW

Resistor, 100 watt type, 5 sections having
7500, 3000, 23, 23 and 750 ohms (total of
11,269 ohms) resistance. '/4" diameter by
8'/;"|ong.__ Y, =Y s 4 - ww - NEW 35

Cord CD-132, has PL-55 type plug and 9" cord,
with spade type lug tips

Sylvania type IN26 crystal.............
Resistor 20 watt, one-half chm
Fuse holder for type 3AG fuses

Amphenol co-axial chassis connector, new, type 83-
IR .

Amphenol co-axial junction connector, new type
83-1J ... x ¥ T,

Amphenol co-axial angle plug adapter, used, type

Connector, bakelite insulation, male and female sec-
tion, 6 pin polarized. Price

Canvas bag, moisture & fungus proofed, with carry-
ing strap, leather re-enforced corners, weight 3 lhs,
size 97 x 14" x 127 high. ideal Yor tool case, for
sportsmen, etc. NEW $1.00

HAND SET T-5-10-G—Sound powered telephone.
No batteries required for operation: connect to any
two wires, wire fence and ground, etc., by con-
venient clips included. Price. .. .. NEW $9.50 each

ARGON BULBS—2 watt ideal for transmitter tun-
ing, night light, etc. Price 35c each. $3.00 per
carton of ten.

BC-406-A Receiver—Brand new. Men-
ufactured by Western Electric. 165
to. 205 mc operation. IF frequency
19.5 mec. IF band width .7 mc. Easily
converted for operation on other ultra-
high frequencies. Operate from 110
Y. 40 cycle, A.C. Worth many times
this amount for tubes and parts.
Tubes—one 5T4, two 68J7, four 6SK7,
one N7, five 954's, one 955, one &F7,
one &6N7. Also contains

small 110 V. operated $3450

motor,

Interphone Amplifier, size 7 x 9”" x 6"
high, weight about 12 lbs. packed.
Contains 65J7 and 6Y6 tubes, 24

volt dynamotor. Use for
5375

phono or intercom ampli-

Antenna Tuning Unit BC-729-C, size
about 9”7 x 9" x 197 averall, weight 24
Ibs. packed. Contains 0-15 ampere RF
ammeter 345" square case, Tuning In-
ductance, having 60 turns heavy wire
on 314" dia. coil form, completely
variable, also split stator coil with
swinging link, vernier dial and revolu-
tion counter, will easily handle 500
watts of RF power. Will match up any
length antenna to any
common frequency for 5950
amateur transmitters.

2W Unless Otherwise Stated, All of
a This Equipment Is Sold As Used
CASH REQUIRED
130 W.New YOT'( St. ‘MITH ALL ORDERS

MAY,

Indianapolis 4, Ind.

1948

Orders Shipped F.0.B. Collect
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Traffic is heavy under the streetf, too

Surely the busiest thoroughfare in the world is a telephone
cable. But it is more than “telephone”; for these thousand
or more wires, carrying sound and pictures at lightning
speed, are highways for many different services.

Each one of these presents its own problems to Bell
Laboratories scientists and engineers: for the telephone
diflers from television, and television differs from a radio
program. And yet they have an essential unity: they

RADIO PROGRAMS

BELL TELEPHONE

LABORATORIES

lor’~g and inventing, devising and perfecting for continued improvements and economies in telephone service

involve transmission of alternating currents, with frequen-
cies from zero up to several million cycles. Each calls for
new thinking, new ideas, new goals of accomplishment.

The diversity of the cable’s many services speaks for
the unity of Bell Laboratories’ purpose. That is, to know
the theory of communication so thoroughly, to practice the
art so shilfully, that any transmission of sight or sound
can reach its destination clearly, quickly, economically.

AIR TRAFFIC CONTROL

et

A
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APPLIQUED RADIO CIRCUITS

Che next great radio advance is now in the making . . .

HERE remains little doubt that the next few years
will see a complete revolution in the building of our
radio receivers, he they AM, FM or television.

It is certain that the wired radio receiver with its
hundreds of wires and soldered connections will spon be
completely outmoded.

The reason for this is elementary—irom an economic
standpoint wired and soldered radios are already dated,
due to the tremendous labor costs. Then, too, receivers
tend to become more complex as time goes on and the vast
multiplicity of soldered connections no longer are work-
able. Servicing such sets is becoming more and more of
a nightmare for that reason. Tracing circuits during
trouble shooting is often a hopeless procedure and as
the art progresses it becomes more hopeless both phys-
ically and economically.

At the present time top radio receiver manufacturers
are racing toward the day when the wired component
receiver will be replaced by something much simpler,
which is cheap to assemble, and which will make servic~
ing in the future a picnic—compared to our present
receivers.

As reported in these pages repeatedly, the future
receiver will either use a printed circuit in which the
connecting wires are printed on a solid sheet of insu-
lating material, or applied by some similar means.
There are—and we mention only a few—the following:

Instead of printing the circuit it can be electroplated;
it can be applied by the so-called silk screen process; or it
can be done by spraying molten metal onto the surface.

Such new circuits also include the various resistors
which are no longer solid blocks, but instead lines print-
ed, sprayed, or applied to the surface by other means.
An entire new art is springing up along these lines.

So far no ‘“printed” radio sets have been produced
for public consumption in the United States, but during
the war there was great activity in this new art.

Dr. Cledo Brunetti, of the Bureau of Standards, out-
standing exponent of printed circuits, produced many
war radio sets where small size and guarantee of abso-
lute performance were the prime considerations. These,
however, were mostly along the miniature radio receiver
lines. Standard receivers for home use, however, have
so far not been produced.

In England one or two manufacturers have produced
such radios, particularly those of the sprayed-circuit
variety.*

Up to now there has not been an all-embracing term
in the English language which would do justice to this
new and very important art. Not all circuits are printed,
nor are they plated, nor sprayed. Yet they all come un-
der the same general classification.

We therefore advance the term “appliqué” (from
the French)—rhymes with bouquet. The English dic=
tionary defines the term as follows: “Appliqué—decora-

*See RADIO-CRAFT, September, 1947, issue.
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By HUGO GERNSBACK

tive detail superimposed on a solid ground, as in ‘ap-
pliqué work."”

Similar terms are “appliquéd” and “appliquéing.”
This term is now being used.in various industries, such
as textiles for instance.

The nearest all-English term would be application—
“the act of applying or laying on,” but obviously this
term cannot be used, We can use the new term in vari-
ous ways as: appliqué radio receiver; appliquéd radio
circuits; appliquéing a circuit.

The great advantage of these new appliqué receiv-
ers is the fact that most handwork is done away with.
There are no soldered connections—everything either
being screwed on, riveted, or fastened by other mechani-
cal means. This means that—as is now done in England
—an entire radio set can be made by a robot; ie., a
machine that does all the work from beginning to finish,
delivering the complete chassis at the other end of the
production line. No human hand touches the chassis
while being processed. This cuts manufacturing costs
tremendously.

The enthusiastic proponents of the new art foresee the
day when the average superheterodyne chassis, minus
tubes and loudspeaker, can be sold for $1.00—certainly
less than $2.00. The serviceman simply will take out the
old chassis and discard it, replacing it with a new one.
He will no longer hunt for hours to find a loose or in-
termittent connection—it will be far cheaper to install
a new complete chassis with all its wiring, resistors,
condensers, ete,

Some servicemen seem to think that this will ruin
their. business: Quite to the contrary, they will make
more money because it will give them more time for
installation and other radio work rather than wasting
precious hours in hunting for open connections, blown
condensers, burned-out resistors, and what not.

The future chassis will be light and small. It will
weigh very little and will be completely foolproof. There
will be few outside connections to be made to it, such
as tubes, loudspeakers, etc.

Moreover, the new appliqué radios will be equipped
with miniature tubes, for which they are ideally suited.
To show how the wind blows, we quote the remarks re-
cently made by L. W. Teegarden, vice-president of RCA
Tube Department:

“Today a large portion of RCA Tube Department produc-
tion is assigned to miniature tubes. About 90% of all
receiving tube developments is on miniatures.”

Appliqué radios will bring down the price of ALL
radio sets and particularly television receivers. At the
present time only about 30,000 video sets can be manu-
factured a month. With appliquéd circuits, they can be
manufactured by the hundred thousands per month, once
the manufacturers have tooled up for the new art.
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COORDINATION of the efforts of
radio technicians’ associations is being
undertaken under the leadership of the
Federation of Radio Servicemen’s As-
sociations of Pennsylvania, the coun-
try’s largest organization of radio tech-
nicians. Originating at a meeting held
at Harrisburg in the early spring, the
plan proposes to coordinate the objec-
tives of member associations, to solicit
the cooperation of all servicemen’s asso-
ciations with whom the Federation is in
correspondence, and finally to invite
participation in the organization’s ef-
forts to improve radio receiver servic-
ing by servicemen and servicemen’s as-
sociations wherever situated. The secre-
tary of the Federation, Mr. John Rader
of 704 Walnut St., Pittsburgh, Penna.,
was appointed secretary of the coordi-
nating committee. Any interested indi-
viduals or organizations are requested
to contact him.

The move toward coordination by the
FRSAP was prompted by a review of
the opinions the radio technicians repre-
senting more than 16 states at the Phil-
adelphia convention last January.

MICROWAVE GENERATION with
conventional tubes was demonstrated by
DeMornay Budd Inc. at the recent Insti-
tute of Radio Engineers Convention. De-
velopment is expected to expand vastly
the use of microwave equipment, which
has been hampered by the necessity of
designing it around the scarce and ex-
pensive Klystrons and magnetrons.

Previously, ordinary tubes, available
for other purposes, have been considered
unsuitable for microwave generation
because of excessive transit time and
grid conductance. This development
overcomes these two problems by mak-
ing the transit time between cathode and
plate correspond to some multipie of 360
degrees phase shift. An alternate de-
velopment achieves similar results by
making the transit time correspond to
any odd number of half periods of oscil-
lation.

RADIO-ELECTRONICS

The potentialities for this develop-
ment are considered to be an ‘‘open
sesame” to the very roomy microwave
region for amateur, citizens and mobile
bands, relay and communication and
navigation functions.

METALLIC TECHNETIUM, chemi-
cal element number 43, has been isclated
by Dr. Sherman Fried of the chemistry
division of the Argonne National Lab-
oratory, it was announced last month.

One of the last four of the 96 elements
to be named, technetium is revealed to
be a silvery substance similar to the
other rare metals, rhenium, osmium and
ruthenium, which are located near it in
the periodic table of elements.

Two tiny quantities of the metal were
prepared from compounds manufac-
tured in the atomic furnaces at Oak
Ridge and made available by Dr. G. W.
Parker of the Clinton Laboratories. Dr.
Fried reported the isolation of the new
metal in a report to the Journal of the
American Chemical Society.

PUBLIC REACTION indicates that
radio is doing a good job, according to
a survey made by the University of Chi-
cago’s National Opinion Research Cen-
ter. The report released last month re-
veals that 70% of the people inter-
viewed approved of the job being done
by radio in their communities. Only
59% were as satisfied with their schools,
63% approved of their newspapers, and
42% were as pleased  with their local
governments.

A further study of the figures showed
that 67% of the people were against
government control of radio news, 76%
opposed regulation of radio advertising,
and 65% were opposed to government
cohtrol of the programming of con-
troversial issues.

¥ - -

Equipment for generating power on microwaves with tubes now used at broadcast frequencies.
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TELEVISION COMPETITION is
cutting into the movies and regular
radio programs, Ed James stated in the
American Magazine last month.

A survey of television set owners in
New York by CBS disclosed that nearly
half had attended movies less frequently
since obtaining the set, and more than
half reported there was no radio pro-
gram they preferred to television. “Tele-
vision,” said one set owner, “is more
entertaining than radio and more con-
venient than movies.”

SIGNAL CORPS SCIENTISTS are
preparing to explore the surface of the
moon with radar in an attempt to map
its mountains, valleys, and craters.
They will use electronic improvements
developed since January, 1946, when the
Signal Corps first made contact with
the moon from the Evans Signal Lab-
oratory, Belmar, N. J,

The scientists said that the difficult
part of the first experiment was in
building a receiver sensitive enough to
pick up the radar echo. Since then they
have greatly increased the sensitivity
of the receiver which will be used in the
new experiments at Evans laboratory.

PRIVATE OPERATION of radio
broadcasting in Canada is receiving
strong public support, it was reported
at the fifth annual meeting of the Can-
adian Association of Broadcasters last
month.

A Dominion-wide poll completed last
December showed that 609% of Cana-
dians polled favored private operation
of radio against 229% in favor of a
government-operated system. Canada
has at present both a government broad-
casting company and privately-owned
stations.

RADIO FURNISHED TIME to people
in California during the power shortage
last March. The lack of power forced
the Pacific Gas and Electric Company
to reduce its frequency, causing all elec-
trie clocks to run six or more minutes
slow per day. As soon as the situation
became known, the principal radio sta-
tions began giving time signals on each
station break, enabling listeners to keep
their clocks adjusted.

ACCURATE RADAR SPOTTING of
planes is prevented by this wartime
development in which the plane itself
in effect, becomes a non-reflector of
radar signals. U. S. patent No. 2,436,-
578, issued last month to Arthur Korn
of Hoboken and Joseph Hess and Simon
L. Ruskin of New York, covers this in-
vention.

The plane is coated with a substance
that is a poor or “scattery” reflector of
radar waves. Three such substances are
cuprous oxide and the elements selenium
and tellerium. Various methods of ap-
plying the coatings, all involving rolling
or pressure at fairly high temperatures
have been devised,
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MONTHLY

ATOMIC ENERGY will be used to
rower radio and television receivers in
the future, David Sarnoff, President of
the Radio Corporation of America pre-
dicted at Boston University Founders’
Day ceremonies.

“A miniature power supply in capsule
form may make possible radio receivers
no larger than a wrist watch, and tele-
vision sets that may be carried in the
pocket like a camera,” declared General
Sarnoff. “When that day comes people
may carry pocket-size radiophones that
will enable them to communicate with
home or office, no matter where they
are.”

These fascinating possibilities are
not “just around the corner” General
Sarnoff pointed out, but we shall see
these promises fulfilled if the woctld is
at peace and science is unfettered. Be-
yond today’s horizon, he said, automo-
biles, tractors, airplanes, locomotives
and ships may be powered also by small
capsules of nuclear energy.

More optimistic on the subject of
atomic energy is Dr. Edward U. Con-
don, who at the recent meeting of the
Institute of Electrical Engineers in New
York City predicted atomic power
plants “within a year or two” and ships
running on electric energy “within a
decade.” Atomic power plants are now
under way at Oak Ridge, Tennessee,
Chicago, Illinois, and Schenectady, New
York, Dr. Condon told the assembled
engineers, and it should be possible to
realize experimental production of
power within the next year or two.
However, he believed that atomic power
plants are likely to be too heavy for
cars, planes or even railroad locomo-
tives, though it is reasonable to believe
that within a decade ships may derive
their power from atomic piles.

A MICROWAYE RADIO relay sys-
tem instead of the usual telephone lines
is planned for the Rural Radio Network
whose headquarters is in Ithaca, N. Y.
The network expects to go on the air
with three of its six FM stations early
in May.

The new FM network, to be coopera-
tively supported by farmer érganiza-
tions, will concentrate on the farm audi-
ences in the agricultural areas of up-
state New York.

THREE-YEAR LICENSES for FM
stations will be issued beginning May 1,
the FCC announced last month. This an-
nouncement complies with requests
made by the Frequency Modulation As-
sociation, The Commission pointed out
that it “recognized the rapid develop-
ment of FM as meriting the statutory
maximum license period.”

First renewals will be for one, two,
and three years to work into a stag-
gered schedule of renewals by fre-
quencies. Thereafter, all renewals will
to be for the three-year period, accord-
ing to the FCC.

RADIO-CRAFT MAY,
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THE INSTITUTE of Radio Engineers
held its 1948 convention March 22-25
at the Hotel Commodore and the Grand
Cenfral Palace, New York City. The
meeting was the largest on record, with
an attendance of 16,000, as compared
to the 8,000 engineers who appeared at
last year’s convention.

Dr. B. E. Shackleford, 1948 IRE president.

It was necessary to subdivide the sub-
jects discussed and hold meetings simul-
taneously in five auditoriums to accom-
modate the more than 130 papers read.
A symposium on nuclear science which
consisted of five talks and occupied a
full morning session indicated the In-
stitute’s interest in this very important
new branch of science.

Dr. R. L. Smith-Rose, IRE'S vice-president.

The exhibits of new radio equipment
also reached record figures, with 188
manufacturers displaying their equip-
ment at the Grand Central Palace.

A special luncheon March 23 honored
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the new President, Dr. B. E. Shackle-
ford, who with Dr. R. L. Smith-Rose
as his vice-president, will lead the In-
stitute in 1948.

THE RADIO PARTS SHOW will be
held again at Chicage May 11, 12, 13,
and 14. At this show, which is spon-
sored by the Association of Electronic
Parts and Equipment Manufacturers,
the National Electronics Distributors
Association, the RMA, and the Sales
Managers Club, all the leading manu-
facturers of radio and electronic com-
ponents will exhibit their new products
for the coming season.

It is believed that this year will see
the industry’s largest parts exhibition,
and dealers, distributors and manufac-
turers expect to see a number of new
developments, inventions and features
which have heen kept “under wraps” for
release at the show.

TAPE RECORDINGS instead of discs
will used beginning April 25 for re-
broadcasting of network programs by
affiliates of the American Broadcasting
Company during daylight saving time.
This method will permit playbacks as
needed with improved quality at lower
costs.

Only regularly scheduled programs
will be rebroadcast; outstanding special
events will be aired live and when they
occur,

“SNOWSTORM,”’ a type of television
interference that produces streaking on
the television screen and is commonly
produced by ignition interference has
been found to be caused by the sun, it
was reported last month.

Engineers of the British Broadecast-
ing Corporation suspected the sun while
they were tracing the cause of a brief
but particularly violent snowstorm. A
check with records of solar noises con-
firmed their suspicions.

TELEVISION RECEIVER production
in February reached a new high level,
the Radio Manufacturers’ Association
disclosed last month.

The manufacture of 35,889 sets in
February brought the total number
produced since the war to 250,937. The
February television set output, 5,888
more than the January production, rep-
resented a 141% increase over the av-
erage 1947 monthly output.

TELEVISION WEATHER broadeasts
are now being made on a daily basis.
The ten-minute program, beginning at
6:06 pm, is carried over the Dumont
stations in New York City and Wash-
ington, D. C.

EUROPEAN LISTENERS total be.
tween 150,000,000 and 175,000,000, ac-
cording to a last month’s State Depart-
ment estimate. Over 100,000 of these are
believed to have shortwave listening fa-
cilities.

THE MOTION PICTURE industry is
planning to enter the television field ac-
tively, Frank Mullen, executive vice-
president of the National Broadecasting
Company, revealed at a press conference
last month.
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ELECTRET CONSTRUCTION

The author describes
in detail the material,
method and equipment
for making electrets.

N electret is a comparatively
unknown scientific novelty
which is the electrical counter-
part of a permanent magnet. It

consists of a slab of wax material that
has been subjected to a strong electro-
static field while in the molten state,
When the material is allowed to cool
under electrical stress, a positive charge
appears on one side and a negative
charge on the other. These charges are
retained for several years with little
decrease in strength.

In 19256 Eguchi described a very in-
teresting kind of electret made of equal
parts carnauba wax and resin. These
were melted and a high direct voltage
appled while they were in the liquid
state, the voltage remaining on until the
mixture solidified. One theory of what
occurs is that an orientation of the
molecules takes place under voltage
stress, this alignment being locked in by
the cooling of the wax. The electret thus
made shows a final positive charge on
one side and a negative charge on the
other. An electrostatic charge similar to
the magnetic field of a permanent mag-
net, surrounds the electret. The writer
has electrets three years old, apparently
as active as when first made,

A unique feature is the action of the

positive charge. When first removed
from the cooker, the electret usually
shows a positive charge on the side that
was next to the negative polarizing
plate and a minus charge next to the
plus plate. This relationship is expected
and is according to the law “unlike poles
attract and like poles repel.” Later a
reversal of poles occurs; the positive
side becoming negative, and the negative
side positive. Once made, this reversal is
permanent. The result is that the polar-
ity on the electret is the same as that
of the charging voltage. The positive
charge thus formed holds. This is con-
trary to usual action. Normally a posi-
tively charged surface attracts free neg-
ative electrons, building up a negative

oFIL SW

TR 4 SEE TEXT REC-RIL C1RC2
N7V

ELEMENT

5-10KV/ 10 MA MAX

* WL-579-B
OR EQUIV

NTVAC

Fig. 2—A suitable high-voltage power supply.

space charge and thus shielding the posi-
tive effect. A crystal shows the negative
shield. Just why the electret acts as it
does is not known.

The electret offers a wide field for the
experimenter. Possible applications in-

.
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Fig. |—Experimental set-up of one type of equipment used in the construction of electrets.
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By VICTOR H. LAUGHTER

clude a condenser mike with no polariz-
ing voltage and no danger of breakdown,
phono pickup, plate-repulsion-type oscil-
lator, an interior element of vacuum
tube in which the electret provides the
necessary electrostatic voltage. Gemant
has used electrets as plates of an electro-
meter, also as a microphone.

Equipment

The equipment shown in Figs. 1 and
2 was used by the writer in making elec-
trets. High wvoltage is supplied by a
neon-sign-type transformer delivering
5,000 to 10,000 volts at not more than
10 ma. The rectifier tube is a WL-579-B.
Equivalents such as the 72, 73, RK-705-
A, and 8013 may be used. The filament
transformer must have good high-volt-
age insulation between its windings and
should handle the rectifier tube used.

The current through the mixture de-
creases as the mixture cools, and the
supply voltage rises to its peak value

W |
BRASS RO{)\?;B‘32 THREAD WYCALEYX
@, 5 . R A Q)

2-S6 THREAD IN
END OF ROD
— VA —
a i I x>,
Fi \
m v U
HEATER ELEMENT
o}
ALUMINUM PLATE SECURES HEATER ELEMENT
ALUMINUM BASE
ACING BUSHING BUSHING

Fig. 3—The materials are melted in the cup.

SPRING CLIPS

causing breakdown between the plate P
and the cup. The dropping resistor R1
is included to prevent this breakdown.
It consists of a number of small resistors
connected in series and has a total value
of about 50 megohms. One or more re-
sistors may be shorted to adjust the
voltage. The filter condensers C1 and C2
have a total capacitance of about 500
nuf and may be either air or mica types.
The amount of capacitance is not crit-
ical.

Details of one type of cooker unit are
shown in Fig. 3. Its base is made from
1% - or %-inch sheet aluminum. An elec-
tric-iron heater element is mounted on
the underside of the base and held in
place with another sheet of aluminum,

Bushings support a mycalex strip
which holds the plate. The strip is
drilled and tapped at center for 8-32
threads. One end of a brass rod is
threaded for an 8-32 nut. The other end
is turned down and threaded for a 2-56
nut. The plate P is an aluminum dise
about 1% inches in diameter and 1/16-
inch thick, drilled and tapped at center
for 2-66 screw. The cup is an aluminum
drinking cup 2 inches in diameter and
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cut down to %-ineh height. Spring clips
hold the cup firmly to the base. The
cooker unit is simply a method for pro-
viding heat to a container holding the
wax and a variable means for contact-
ing the mixture, so you can change its
construction any way you desire. The
varfous electrical units should have
separate switches so any desired opera-
tion tan be selected. The writer has
made several hundred electrets using
sand pack, oil bath, gas heat and infra-
red, but prefers the type of heater
shown here,

Materials for electret-making

The minimum material for making
electrets consists of 1 pound of carnauba
waX, 1 pound of resin, 1 pound of alu-
minum foil about .001-inch thick, a small
can of silica gel or other dehydrant, and
a quart can in which to keep completed
electrets. Cut off a piece of foil and force
down into and around the inside of the
cup. Work smooth to remove wrinkles,
Also wrap foil around the plate that is
to contact the wax. The foil keeps the
mixture from adhering to cup and plate,
allowing easy removal. It can be
stripped off later. Shave off about 2 tea-
spoonfuls of carnauba wax and resin.
Place cup in position, run plate up out
of way, and turn on only the heater.

Fig. 4—Cross-section of melt ready to form.

Drop small quantities of the wax into
the cup and stir the mixture with a rod
as it melts. The depth of the wax should
be about 3/16-inch for trial. Run the
plate down until it contacts the melted
wax. Connect the plate to the positive
side of the high-voltage supply and the
base to the negative side. The wax will
wet the foil on the plate and allow back-
ing up so that our final contact is about
as shown in Fig. 4. Turn off the heater
when the wax is thoroughly melted. Let
the filament heat 15 to 30 seconds before
applying plate voltage. The mixture
should jump perceptibly when the high
voltage goes on. If sparks break across
from cup to plate, more resistance
should be added to R1. Allow wax to
cool to room temperature with voltage
on. This should take 45 minutes to 1
hour. If for any reason you are dis-
satisfied with the product, remelt and
remake. If the edges of cup are bent
slightly, the cooled electret will break
free and can be removed. Unserew plate
from rod and pry the electret off the
plate with a knife blade. Strip off adher-
ing foil and wrap in new foil. Place in
the can—in which %%-inch of silica has
been poured—until ready to test.

Testing electrets

The electrometer, a laboratory instru-
ment, is the proper meter for testing
electrets. Such meters are not generally
available so other methods must be con-
sidered. The discharge test, as described
here, can be made without cost and will

RADIO-CRAFT for MAY

Fig. 6—A collection of typical electrets. Charge is preserved by foil "keeper” (No, 1).

reveal whether an electret is good or
bad. To make this test, cut a disc of
brass about .010-inch thick and slightly
larger in diameter than the electret. See
Fig. 6. Place the electret on a metal
sheet (shown in Fig. 6 as COLLECTOR)
resting on a block of insulating mate-
rial. Hold the collector about 2 inches
above the electret so that, when dropped,
it will hit flat with the triangular part
overhanging the electret coming in con-
tact with the metal plate. What happens
is that the collector, when dropped,
travels through the electrostatic field,
collects a charge which builds up, and is
discharged when the triangle point con-
tacts the metal plate.

HOW TO MAKE AN
ELECTRET
A standard formula for electreds is

Carnauba wax 45%, white resin 459
and white beeswax 10%,.

Note that the collector has been cut
with the triangular piece slightly longer
than the thickness of the electret and
bent down at an angle. The triangle sec-
tion should be bent in or out for best
spark action. This test must be made in
the dark. Test both sides of the electret;
one side will no doubt give a much
heavier spark than the other. This is
normal. Generally the heavier spark oc-
curs on the negative side. The spark
method is perfectly satisfactory as it
indicates good or bad and, by the
strength of spark, the comparative dif-
ference between electrets. A vacuum-
tube voltmeter with an impedance of at
least 1,000 megohms can be used and is
of value for indicating positive and
negative sides of an electret. This is a
special type of instrument, however, and
cannot be described in this article.

The wax mixture used by the writer
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is composed of equal parts of earnauba
wax and Halowax. Halowax can be
secured from the Halowax Produects
Division, Union Carbide and Carbon
Corp. The addition of the Halowax
gives an ivory-white finish, with good
shrinking properties, allowing easy re-
moval from cup. The electret should
have a high melting point to be of more
general use. It is advisable to experi-
ment with various kinds of plastics and
waxes that have a high melting range.
Glass has been suggested as a medium
and preliminary tests show some con-
ductivity. The actual arrangement of
the furnace, electrodes, and leads is a
serious problem for the experimenter.

It may be that actual conductivity is
not mmportant as the electrical stress
will no doubt give the proper orienta-
tion. So far tests indicate that the elec-
tret must have a fairly hard and brittle
finish. Likewise some carnauba wax,
even though in minute quantity, must be
included in the mixture. Some compon-
ent of carnauba wax forms under the
electrical stress the permanent char-
acteristic of an electret, but just what
this_element is is not known. Electrets

COLLECTOR
7 SiDE viEw
END VIEW
uzmjuezr #—ELECTRET
| —
{ INSULATING MEDIUM |
Fig. 5—Simple electret-festing equipment.

made without ¢arnauba wax show only
a temporary charge. It has been sug-
gested that the carnauba shrinks when
cooled, developing high internal stress
resulting in a piezoelectric effect. This
theory (if correct) indicates that cer-
tain kinds of glass should become elec-
trets under proper treatment.
(Continued on page 82)
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Electronic Visibililty Meter

This device measures the air’s clearness

hours before the human eye sees it,

this device designed by the National

Bureau of Standards is a promising
safety device for airports. It also can
give reliable indication of the lifting of
fog long before the naked eye can detect
such clearance. The device can likewise
control glaring approach lights and fog-
dispersal apparatus at airfields and
may have many other uses.

The Bureau of Standards calls this
equipment a transmissometer. It is a
four-in-one piece of apparatus—a light
transmitter, a phototube receiver, an
amplifier, and an indicator. This elec-
tronic gadget operates on the principle
that the amount of light reaching the
receiver from the transmitter is deter-
mined by the thickness of the fog or
other obscuring atmospheric condition.
The distance between the transmitter
and receiver may be varied, but in prac-
tical tests good results have been
achieved at ranges varying from 400 to
4,000 feet.

INDICATING the approach of fog six

The transmitting unit has a 6-volt,
sealed-reflector lamp, with a candle-
power of 350,000, which differs from a
sealed-beam headlight only in its cover
and filament. The brilliancy of the light
is controlled precisely by a voltage-regu-
lating transformer. Adjustments are
made by a series rheostat.

The receiver includes a lens, a dia-
phragm, a photo-pulse unit, and an am-~
plifier. Light from the transmitter,
focused by the lens on a pinhole in the
diaphragm, falls on the phototube. The
receiver develops voltage pulses at &
frequency directly proportional to the
intensity of the light falling on it. These
pulses are amplified and sent over a sig-
nal line to the indicating unit. Fre-
quency of these pulses ranges from 60
per second in fair weather to one every
20 minutes in thick fog.

The indicator consists of a two-stage
amplifier, a frequency-measuring unit,
and a calibrator. Since the latter oper-
ates from a standard power line, the
calibration frequency is 60 cycles per
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Transmitter consists of an auto-type lamp and means of regulating it.
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By S. R. WINTERS

second. The two-stage amplifier boosts
and sharpens the incoming pulses, as
well as cutting down noise picked up by
the transmission line. The frequency
meter levels and averages these pulses,
thereby giving a reading directly pro-
portional to the pulse frequency which is
proportional to the transmission of the
atmosphere between the light source and
the receiving unit.

The indicator unit affords both dial
readings and a record on a revolving
drum, and can operate as far as 10
miles from the receiver. This flexibility

RECEIVER <000 LIGHT SOURCE
I =
'_{onmm VOLT. TRANS
NIVAC (117
TRANSMISSION LINE

INDICATOR  RECORDER

HIVAC IVAC
How the fransmissometer equipment is set up.

permits installing the indicator in the
airport control tower and also the use
of more than one transmissometer to
“finger” across various sectors of the
airport, while having the various indica-
tions converge at a single point for cen-
tral observation.

Experimental units of the transmisso-
meter are in operation in studies on fog-
dispersal measures, glaring approach
lights, visibility, and airport lighting
equipment. Five are functioning at the
Joint Landing Aids Experiment Station
at Arcata, California. Others are in use
at the Civil Aeronautics Administra-
tion’s Experimental Station, at Indiana-
polis, Indiana, and at the Naval Air
Test Center of the Bureau of Aero-
nautics, for visibility and airport light-
ing equipment tests; and at the Tiffany
Foundation, at Long Island, N. Y., un- -
der guidance of the National Defense
Research Council.

The Bureau of Standards lists six
main uses for its electronic brain-child
in aviation: (1) for controlling high-
intensity apparatus; (2) as a supple-
ment to routine visual observations by a
continuous record of atmospheric condi-
tions; (3) as replacement for visual
observations where trained observers or
satisfactory lights are not present; (4)
as a means of giving accurate indica-
tion of visual ranges over a limited area
remote from the observer, especially in
an approach zone; (5) as a method of
registering variations and rate of
change conditions of visual range; and
(6) to afford precise indications of the
visual ranges when visibility is poor.
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Noise Reduction
In A. F. Circuits

By I. QUEEN, W20UX

ODERN phono pickups, am-
plifiers and reproducers have
excellent fidelity throughout

the audio range. Unfortunate-
ly, hiss, scratch, hum and other back-
ground noises usually accompany the
desired sounds to spoil what is other-
wise life-like repreduction.

No circuits have been designed that
can eliminate noise completely without
affecting speech and music. It is possible
to attenuate certain types of noise
greatly with negligible effect on the sig-
nal, Two types of noise reducers are
now used in high-fidelity phonograph
reproduction and broadcasting. Each is
capable of causing as much as 20 db
drop in background noise.

Possibly the better-known type of
neise control is the Dynamic Noise Sup-
pressor. It is a development of Hermon
Hosmer Scott, and is already in com-
mercial use on a number of high-class
audio amplifiers and radio-phone com-
binations. It is an electronic control that
automatically adjusts the band width of
an amplifier in accordance with the fre-
quency of the incoming signal.

With no signal, two electronic gates
limit the amplifier pass-band to about
250-1500 cycles. One of these limits
highs, the other lows. Since hiss and

= — L — - -
Courtesy Hermon Hosmer Scott, Inc.

A multi-tube commercial noise suppressor.

ode, cause the plate voltage to lag the

plate current by 90 degrees. inductive-reactance tube. This reactance
] —together with condenser C8 and the
Operation of the gates circuit capacitance—forms a high-pass

The a.c. component of the 6SQ7 plate filter with variable cutoff frequency, de-
current flows through the control filter pending upon the instantaneous grid
and high-frequency control circuit and bias. The bias voltage is derived from
is rectified by one of the diode plates D2, the second diode plate of the 6SQT.
(shown as the rectifying element D1). After filtering, it contains only har-
Fundamentals of desired high frequency monics of low-frequency speech or music.
components are filtered out and applied Low-frequency noise such as rumble and
as varying bias to the contrel grid of the hum do not operate the gate because
first 65J7. The filter allows only a nar- these have negligible harmonics.
row band of frequencies near 3000 cycles Several refinements are included in
to control the high-frequency gate. This this suppressor. When S1 is opened,
band was selected because it was found suppressor action is removed S2 limits
to contain the fundamentals of most of the amplifier frequency range for repro-
the high-frequency harmonics whose in- duction of very noisy records. S3 is a
clusion is desirable for good reproduc- ganged push-button switch, added to
tion. If higher frequencies were per- demonstrate the effectiveness of the sup-
mitted to operate the gate, the high- pressor. When switched to B the circuit
frequency noise itself would be able to becomes a low-pass filter. High-fre-
open the gate. This of course would nul- quency noise along with high-frequency
lify the action of the circuit. sound components are attenuated.

The parallel-tuned circuit L1-C6, the . s
inductance L2 and the capacitive react- Octave bond transmission
ance of the first 6SJ7 comprise a low- Another noise reducer, associated with
pass filter. The varying grid bias causes Harry F. Olson, of the RCA Labora.
a change in the tube reactance which tories, is simpler than the dynamic
changes the upper cut-off frequency. suppressor in principle and operation,
When this frequency is high enough, and requires no tubes. Howevyer, special
fundamentals and harmonics of high- band-filters are needed.

scratch are high-frequency components frequency speech and music are trans- Output from a pickup, microphone or
and rumble and hum are very low-fre- ynitted through the amplifier. other source passes through two rectify-
quency noise, the amplifier will be quiet ~ The other 6SJT is connected as an (Continued on page 62)
in this condition.

The high-frequency gate operates only L = o DYNAMIC NOISE SUPPRESSOR —_—
on high frequency signals. This extends TYPICAL PHONOINPUT AWP. [ i prea. oare . L0 FREQ.GATE ]
the upper limit of the amplifier pass- e ——————— Al ——— ———— ———_—— -1 B#
band. Low frequency signals operate the ] 11 I — | g5U7 L1
other gate to extend the low-frequency 12 M | %_ I../O2 \ i; — Hl }'
range. Between musical notes or words m i T:MEG 65Q7 ,88: < 110 26n |0 i e [0k | ‘r'°° ‘b”‘”f T
the band-width narrows again, V1 ‘Lf N o 3 Y ] | .L 1 s

Dynamic suppressors are available in Souat = I 1% b/ - M s [ ]! i
several models. They range from com- |500K5 |! i : | M‘ A ll ¥
plicated 15-tube circuits for broadcast- | lI-°°°25 -50205 \ P 0.9 ; |
ing to simple 3-tube affairs which give i D= iy d b sl angt)
excellent noise reduction with good re- { (! el bl g1 WA | I > 2
sponse for home phonograph reproduc. || 0k |1 Il
tion,il:"‘ig.lis the schematic of the latter ! IL_?R—“——_ -] e -'—"—'Jl
model. ‘ ARA

The first tube is 2 6SQ7 voltage am- L aslow | 500 SI :J 254 25 !
plifier whose diode plates are used to 2 ; ! f:*" I |
provide control voltages for the two _,' = Ll |
6SJ7 electronic gates. For convenience ey SN o it tetetadet 1.
the diode plates are shown as indepen- . . BT 11220k | 0005 [ 001 470K IMEG -]I Zo20k ]
dent rectifiers, D1 and D2. The triangu- T ST i WA 1 [ 001 IMEG 2.2MEG | | |

. [ - N I < - - ¥ VWA-A/

lar component of each rectifier is in each B t LooosT 1411 0% 347 F.o05 | |02 222 L2 .oz__| !
case the 6SQ7 cathode. b = | o3 fuec ] I = F e ‘I" |

The first 63J7 is a capacitive-react- el 1) UL L !

= . =) o D (S [t e i

ance tube. Condensers tonnected be- #1000 CONDS—9j— | CONTROL FILTER ~ HIFREQ. CONT. CIRGUIT L0 FREQ.CONT, CIACUT J
tween its plate and control grid, and the  0-D2 ARE DIODES OF 6507 LT e e
high resistance between grid and cath- Fig. I—High- and low-frequency gating circuits control the response of this suppressor.
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simple and straightforward in

circuit design and the almost
miniature mechanical layout and the
care taken to insure good looks has re-
sulted in a unit which rivals professional
models. The input power runs between
100 and 120 watts. If higher power is
desired, this little unit is capable of
pushing any final amplifier up to the
allowable power limit on any band, from
80 to 10 meters. Because of this last
feature, no modulator was included as
an integral part of the transmitter.

To be compact, the transmitter had to
be built around a physically small tube
which could handle the required power
input safely. An HK-24 was chosen for
the job because it meets the require-
ments of size and power and is also very
efficient at high frequencies. The other
tubes are: 6L6 crystal oscillator, §Z3
low-voltage rectifier, and two 816 recti-
fiers for the high-voltage power supply.
A block diagram of the transmitter ap-
pears in Fig. 1.

The 6L6 in a harmonic oscillator cir-
cuit (Fig. 2) gives adequate output to
drive the final amplifier on the funda-
mental, second, and fourth harmonics of
the crystal. Feedback is obtained from
the divider circuit formed by C1 and C2.
Initially, C1 should be adjusted to give
maximum output when the oscillator is
used as a harmonic generator, and all
that is necessary afterward is to choose
the appropriate crystals and coils for
the desired band and tune the plate tank
to either the fundamental or desired
harmonic of the crystal. The 60-ma
pilot lamp in series with the crystal
serves as a fuse to prevent crystal burn-
out. It should glow dimly when the os-
cillator is operating straight-through
and should barely light or not light at
all during harmonic operation.

Keying is in the oscillator cathode re-
turn to ground. The note is clean and
free from clicks and chirps, even on har-
monics. The .01 cathode condenser by-
passes the r.f. to ground when the key

24

ERE is a 100-watt transmitter
that has much to offer: It is

—Efficient 100-Watter

A transmitier which uses
few tubes and components
to achieve good resulis

By E. F. HARRIS, W8SJB

is plugged into the jack. Qmitting it will
cause an appreciable loss of output, but,
if e.w. operation is not desired, it may
be omitted.

The oscillator is capacitance-coupled
to the HK-24 final and provides suffi-
cient drive on all bands. This type of
coupling eliminates one tuned circuit,
and is convenient to use.

The tank circuit of the final ampli-
fier uses a 2,500-volt blocking condenser,
which removes much of the danger of
arcing in the split-stator tuning con-
denser. The neutralizing condenser is
very small. It is actually one of the early
dise-type neutralizing condensers de-

[ue XTAL mc.}_—lez 4 FINAL

8165 FINAL POWER

TO 500alNE

523 0SC.POWER

1—.|_cou1n0|.s
UrvAC

Fig. 1—A block diagram of the transmitter.

signed for use with 6L6’s. The disc
plates are the size of a quarter, and
proper neutralization takes place with
the plates set from % to 3% inch apart.

To avoid using fixed bias, a resistor
is inserted in the filament return of the
final amplifier. It provides sufficient
cathode bias to limit the plate current
to a safe value. This method is more
convenient than battery bias, and the
actual loss in plate voltage to the tube
is less than 50.

A multitap modulation transformer
is mounted on the chassis between the
oscillator and final amplifier power sup-
plies. The transformer taps were select-
ed to match the final amplifier’s imped-
ance (between 9,000 and 10,000 ohms)
to a H500-ohm line. The 500-ohm line
terminals are brought out to a b-prong
female connector at the rear of the
chassis. With this arrangement any
audio amplifier which can deliver about
30 watts and has a 500-ohm output con-
nection may be employed.

In case a separate modulator is de.
gsired, the transformer may be used to
match the impedance of the modulator
tubes to the final amplifier. The trans-
former may be left mounted on the
transmitter chassis and the modulator
plate leads run to it through the 5-prong
connector at the rear of the transmitter
chassis.

The oscillator power supply delivers
350 volts to the oscillator under a load
of about 60 ma. The bleeder resistor
across the output also acts as a voltage
divider to supply 260 volts to the screen
of the 6L6.

The final power supply uses a pair of
816’s in a full-wave rectifier circuit. The
plate transformer’s rating is 1,800 v.c.t.
at 250 ma and the filter choke is also
rated at 250 ma. Since the current drain
is 100 ma under full load, the voltage at
the plate of the final amplifier is slight-
ly over 1,000 v (measured). The filter
condensers are 8 uf, 600 working-volts
each, and as the pairs are series-parallel
connected they can easily handle the
output of the rectifiers. A bleeder re-
sistor is included to insure condenser
discharge.

The metering and control eircuits pro-
vide flexibility of operation, and the
maximum utilization of the one panel
meter. S1 is the a.c. line and filament
switch. A 2- to 3-ampere fuse will, in
the main line, give adequate protection.
Switch S2 closes the center tap return
of the high-veltage winding to ground

i

S i ———citr— —
Compactness of the equipment is shown here.
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in the oscillator power supply. It allows
operation of the oscillator only when
initially tuning up and also allows check-
ing the frequency of the transmitter
when listening to the receiver. Switch
S8 is used in the initial tuning of the
fina]l amplifier. When it is on, a resistor
is inserted in the primary lead of the
high-voltage plate transformer to re-
duce the voltage on the HK-24 for tun-
ing. It also energizes the relays Ry 1 and
Ry 2. Throwing S8 to the off position
after tuning has been completed shorts
out the resistor and permits normal op-
eration.

Switch S4 is the master send-receive
switch. In the on position, high voltage
is applied to the oscillator and power
amplifier. It also connects the antenna
to the transmitter (through Ry 2) and
silences the receiver (through Ry 1).
This system can readily be adapted to
break-in operation,

Sb iz a 2-pole, 8-position switch which
connects a 150-ma meter across 50-ohm
resistors inserted in the oscillator plate
and final grid and plate circuita, The
different currents may be read by mere-
ly rotating the switch to the desired
position. The resistors do not affect the
operation of the circuits in any way.

To neutralize the transmitter, turn ib
on and tune the oscillator to resonance.
With the final plate voltage off, rotate
the final plate tank condenser. If the
HK-24 is not neutralized, the grid cur-
rent will vary. Adjust the neutralizing
condenser, and again rotate the tank
condenser while watching the grid
meter. The amplifier is neutralized when
turning the tank condenser causes no
change in grid current.

Table |
Oscillator Coils
Induct-
Band Turns Diameter Lon ance
{me) {inches) (ln ) {wh)
35 25, No. I8 I} [X3
7 IG No. 16 1 l 5.7
14 8, No.:l4 | l 15
o] 4 No. 14 I 7
bl‘ B&wJCL urlu

The HK-24 tank coil is designed to
work properly into a low-impedance
line. A doublet antenna fed with co-axial
cable or a folded dipole fed by 300-ohm
twin lead will give good results. In any
case, the output of the transmitter may
be link-coupled to a universal antenna
tuner and used with any antenna. Coil
data for the transmitter is given in
tables I and 1L

Table 11
Amplifier Coils
Band Turns Diameter  Lengt
{me) (Incllu) (Inchu)
35 26, No. 14 .
7 20 Ne., 14
I4 l0 No. 12
.- |nd| coppor fublnq or B & \J:ICL suhs

Load the transmitter till the final’s
plate current reads 100 ma, The input
is about 100 watts with this amount of
current. The oscillator plate current
should be about 650 ma and the HK-24
grid current between 20 and 30 ma.

RADIO-CRAFT for MAY,
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nlz ANT.LCHANGEQVER 15V COIL

Fig. 2-=The circuit is simple for a 100-watter. Provision is made for external modulation.

Amplifier Uses

THIS is the circuit of a good-quality
phonograph amplifier with a total of
4 tubes. The amplifier uses a 6SJ7, a
6AD7, and a 6F'6. The pentode section
of the 6AD7 is driven directly by the
6SJ7 preamplifier. The triode section
acts as a phase inverter and amplifier
for a small portion of the signal from
the 6SJ7 which it applies to the grid of
the 6F6, Push-pull operation is thus ob-
tained with a minimum of parts.

A low plate load resistor in the 6SJ7
stage insures good high-frequency re-
sponse, and the 8-uf decoupling con-
denser provides a slight low-frequency
boost as its increasing reactance in-
creases the effective load resistance for
these frequencies. Separate attenuators
are included for adjusting the low-
and high-frequency
response. The .005-
pf condensers from
the output plates to
cathode are for
absorbing sharp
peaks A small
amount of inverse
feedback is provid-
ed by the 3-meg-
ohm resistors from
the plates of the

&I&-l!r-—‘--“—r-—
fMEG TREB. T 006 05 .OBI

FXTAL |05 6SJ7| 3MEG
8

6AD7 Inverter

The output transformer has a plate-to-
plate impedance of 10,000 ohms to match
the impedance of the output tubes.

The tuner used with this amplifier is
a conventional superheterodyne.

A d.p.d.t. switch i3 mounted on the
amplifier chassis to switch the amplifier
from the tuner to the phonograph pick-
up as well as cut off the B-plus supply
to the tunner.

Careful layout is important. The
transformers are placed for minimum
hum pickup, and filament leads are,
twisted and run in the angles of the
chassis. All the ground leads from each
stage are returned to a single point.
To prevent feed-back the grid and plate
leads are short and well separated.

LMEG BASY

f[eap7 s 6Fe [ ‘

output tubes to the
driving plates to
correct any distor-
tion in the output
and to improve speaker damping.

A 6-inch and a 12-inch PM speaker
are used for full-range reproduction.
The small speaker operates on the high-
er frequencies where the reactance of
the 4-uf coupling condenser in series
with its voice coil becomes negligible.

"E‘_&-}'_@ums
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Component
placement can

be seen through

the plastic case.

ITH so many monitors and

signal generators on the mar-

ket, this three-purpose oscil-

lator makes its bid for fame

only through its ultra-midget size.
As a simple signal generator, or as a
monitor with phones in the circuit, it
radiates a signal with terrific sock on
any plate supply above seven and one-
half volts. Its possibilities for c.w. with
a key in the circuit are very mteresting
with B supply as high as 180 volts. The
midget can also be used to calibrate
crystals. The job has been tested on

r e

ANTENNAR SWINGS DOWN WHEN
*§ NOT IN USE

{
- REMOVE ABLE XTAL l
f

=~ ATAL HOLDER
155t COND

E choke
BT 10uwpt COND

-FAHNESTOCK
CLiPS

JUMPER

PENLIGHT
13V CELC |

WIRT SWITCH

5

Miniature 3-Use

KFixed Oscillator

By WILLIAM LYON McLAUGHLIN

fundamentals and harmonics to 30 me,
so will obviously go much higher.

The circuit is the well proven Pierce
oscillator, similar to the “CGQ" used by
the U, S. Navy during the war.

The Raytheon CK-507-AX was chosen
because of its small size as well as its
output possibilities. The Burgess K20 B-
battery was used because of space re-
quirements. The little ceramic condens-
ers were used for the same reason.

Requirement number one is a trans-
parent, plastic, standard-brand -ciga-
rette case. Upon completion of the unit
the case is not completely closed. The
cover is permitted te overlap the body
by a little over one-eighth of an inch.
The two parts are held firmly together
by drilling three small holes in the case
and cover and fastening them with the
smallest possible brass wood screws. No
screw is used on the end where the B-
battery is placed.

At one end of the cover, immediately
above the B-battery, a plastic-bodied
crystal holder adapter has been placed.
Its contact pins have been cut down to
about b6/16-inch in length. Three holes
are drilled in the cover: two for the pins
and one in the center for engagement.
This last requires a matching hole to be
drilled and threaded in the crystal hold-
er. The author used a 6-32 screw which
is screwed up from inside the cover.

The smallest possible r.f. choke is then
mounted inside the opposite end of the
cigarette case cover, as clese to the top
as possible. It is well to solder the 10-puf
condenser and the leads to the choke be-
fore mounting it in the cover.

On one side of the cover, free from
either the choke or the B-battery, a bind-
ing post is located. This supports the
antenna, which is made from a piece of
heavy wire shaped like an L, so that
when not in use it can be dropped down
alongside the case.

A Wirt sliding contact double-pole
double-throw switch is mounted at one

AT, BINDING POST
‘f‘;w' CK-S07-AX PIN ARRANGEMENT por

CK-507-AX

- P
RFCSR.5MH £ 61 £+ G2

FAHNESTOCK CLIPS
/ﬁ;—nss OR KEY

AdSe

EARS BENT !
AROUND COR . s
be R eDPSTSH e
A-8—

The crystal oscillator as it "appears in use.

2%

Schematic follows that of the Navy's "CGQ."

RADIO-CRAFT

www.americanradiohistorv.com

end, bottom, of the case, opposite the B-
battery. The ears of the switch are bent .
ninety degrees to the body and drawn
through slots cut through the end of
the case as close to the side walls as
possible. The ears are then bent around
to hold the switeh firmly against the
case. Even though only one side of this
switch is used it was chosen because it
was the smallest available. It is well to
remove the lugs on the unused side and
then cut the remaining lugs down to a
size that will permit soldering on the
leads. To allow for the movement of the
switch button an oblong hole one-half
inch long and one-quarter inch wide
must be cut.

Two 3/32-inch holes are drilled 3/16
inch above the switch for the Fahne-
stock clips. The boss running up the end
of the case will allow ample separation.
As the width of the boss is about .08
inch the actual linear distance against
current creepage is better than % inch.

The jumper can be made from a piece
of hookup wire, twisted and soldered at
one end to provide easy manipulation.
This also permits attaching it to some
point on the case to avoid mislaying it.

The tube pins are cut down to less
than one-quarter of an inch. Pins P and
G2 are soldered together. When assem-
bly is completed the tube will be upside
down next to the penlight cell and mid-
way between the switch and B-battery.
Care must be taken when closing the
case to see that tube pins are kept about
1/32-inch from the lug of the choke.

-
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All parts are referred to in the two views.
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Laboratory-Type Oscillators

OME oscillators for use in the lab-

oratory are very elaborate, using

10 or more tubes, crystal control

and regulated power supplies. A

few are extremely simple, like the

Hummer used to supply tone for an a.c.

bridge. This is a tuning fork kept in op-

eration by an electromagnet. The mag-

net current passes through the primary

of a transformer, while contacts on the
fork make and break the circuit.

A laboratory oscillator is required to
have better than ordinary stability, free-
dom from unwanted harmonics, and as
pure a sine-wave output as possible (un-
less special types of wave forms are
needed for specific purposes).

An often overlooked cause of fre-
quency shift is the relative phase of the
gridcathode and plate-cathode voltages,
This relative phase shift—brought about
by changes in tube electrode voltages—
shifts the oscillator slightly off reso-
nance so that the tank circuit may pro-
duce a compensating phase shift. Volt-
age regulation prevents this trouble.
Other ways are equally effective and
less expensive, although regulation is
much used.

The tank circuit should have a low
L-C ratio, and the grid and plate tuned-
circuit inductances should have maxi-
mum coupling in feedback and Hartley
circuits. Sometimes phase shift between
the fube and tuned circuit occurs if grid
or blocking condensers have insufficient
capacitance or if shunt-feed chokes have
too low an impedance.

Frequency also varies with tempera-
ture. For this reason tank -circuits
should not be close to large resistors or
other heat-producing components.

The dynatron circuit

The dynatron oscillator (Fig. 1), if
provided with automatic amplitude con-
trol, is an excellent circuit for labora-
tory use unless frequencies higher than
50 or 60 megacycles are wanted. It is a

34
"

Fig. I—Dynatron—early laboratory oscillator.

negative-resistance oscillator and de-
pends on secondary emission from the
plate for its operation. The screen grid
is at a higher potential than the plate.
In operation, an increase in plate voltage
causes a decrease in plate current. This
is a condition of mnegative resistance.
Secondary emission from the plate cre-
ates this effect. The potentials on the
grids (control and screen) control the
number of electrons reaching the plate,
while the plate voltage determines the
velocity with which they strike it. The

RADIO-CRAFT for MAY,

By. WILLIAM B. MILLER

higher this velocity (within the practi-
cal limits of operation) the more sec-
ondary electrons are liberated by the
primary electrons striking the plate.
These secondary electrons are drawn to
the more positive screen. The effective
plate current is the difference between
the electrons from the cathode and the
secondary ones lost to the screen. When
the secondary emission is greater than
“the cathode emission an increase in plate
voltage may cause a decrease in plate
current, a condition of mnegative resist-
ance.

If a tank circuit whose parallel res-
onant impedance is greater than the
actual value of the negative resistance
is connected to the plate, oscillation will
occur. ‘The amplitude may be varied by
changing the control-grid potential. By
keeping the amplitude low, the harmonic
content of the output wave can be kept
small.

Transitron oscillator

Another type of negative-registance
oscillator, the transitron (Fig. 2), is an
improved dynatron. The main difference
is the use of the suppressor-grid.

ft
Wi ———l

AA A

>
> 5001

=V 3ov 120v

"

Fig. 2—An improvement over the dynatron.

It is negatively biased with respect
to the cathode, and connected to the
screen through a blocking condenser, so
that its a.c. potential is the same as the
screen’s. A sudden increase in screen
voltage raises the suppressor voltage,
thereby permitting more electrons to go
through it to the plate, usually main-
tained at a much lower voltage than the
screen. These electrons are robbed from
the screen current, with the result that
the increase in screen voltage causes a
decrease in screen current. If the screen
(and suppressor) go negative, fewer
electrons get through to the plate and
more go to the screen. Again we have a
condition of negative resistance, in
which an increase in voltage causes a de-
erease in current, and vice versa.

Both the dynatron and transitron
have frequency stability comparable to
crystal-controlled oscillators that are
not temperature-controlled.

»
%xm AL 254
e

Fig. 3—Crystal oscillators are stable.

The best frequency stability is ob-
tained with a crystal-controlled oscil-
lator (Fig. 3).

6J5

2509
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Crystal oscillators

When a crystal is placed between two
metal plates with a difference of poten-
tial applied to them, mechanical strains
are set up in the crystal which cause
it to produce an alternating voltage, of
a frequency determined by the physical
dimensions of the crystal itself. The bias
resistor R in Fig. 3 controls the ampli-
tude of the voltage through the crystal
and prevents it from vibrating too vio-
lently. The Q of a crystal cireuit is at

Fig. 4—The old familiar shunt-fed Hartley.

least 100 times that obtainable with com-
monplace capacitors and inductors. It
therefore has a very sharp resonance
curve, and it oscillates over only en ex.
tremely narrow range of frequencies.
When its temperature is controlled with
an oven, frequency variation can be kept
within about two parts in ten million.
Of course crystal-controlled oscillators
can only be used for fixed frequencies.

A feedback oscillator is one that sup-
plies its own input voltage of correct
amplitude and phase. The Hartley (Fig.
4) is much used in the laboratory as it
is easily adjusted, has excellent wave
form, and oscillates over a wide range
of frequencies. It is used particularly
for audio and low radio frequencies. The
tube, usually a triode, is operated as a
class-A amplifier with self-bias.

5'4 A
3 i
.] ] 2}
P.0 004 ]
<

3

e :
Fig. 5~Wien bridge; ideal for audio work.

R in this circuit is the resistance sta-
bilization adjustment; it improves the
frequency stability and wave form con-
siderably at the cost of some reduction
in efficiency. Since a change in the plate
resistance of the tube causes a change in
frequency, resistor R (usually from two
to five times the value of the plate resist-
ance) is high enough so that variations
of plate resistance are of ecomparative-
1y little consequence. Varying R controls
the amplitude of oscillation.

(Continued on page 72)
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COVER FEATURE

12,000-TUBE ELECTRON BRAIN

T —————

A skilled mathematicion with a desk calculator

requires four years to do what the International
Business Machines Calculator does in eight hours.

By A. PASCALE

Computer panols [ike
these occupy more than
160 feot of wall space.

OULD you like to compute
the position of the moon in-
volving the equations shown
below in seven minutes?

EQUATIONS USED FoR COMPUTING THE POSITION OF TN MOON
ON TRE IBM SELECTIVE SEOUENCE ELECTROMIC CALCULATOR

=NUMBER OF DAYS FROM DECERBER 11, 1899

L = 4075171 27397 0+ 0.03680 11020 28480 ¢
+ 000000 00000 00004 12965 1
40.00000 00000 00000 00000 01077 1
+0.00001 10108 i {0.53734 104 — 000001 0164417 »

+0.00000 60006 00075 50 ¢
40.00000 06481 uin (0.14222 232 4 0000001538218 ¢
+[ 17 THRMS SmnaR 10 THOM ABOVE )

[ (33 Mams SUARAR TO THOSE ASOVE FOR L)

$ e [ 40 THUMMS Sanal TO THOSE ABOVE FOR L)

f o [ 9 MM sMMAR TO THOS ABOVE SO L }

P = [ TERMS LMAAN TO THOSI ASCVE POR I ]

- | 3 TERMI LMAAS TO THOSE ABCVE OB L )

LONGITUDE ( = + 1294000
+(2389.002 + 0.00000 0294 1—049)4x +0.0013 wa (204
+22439.500 (1 00000 2208) wn (7]
+769.01611.00000 2208} wia 121}
—668 111 [1-0.00000 00683 20 7 sin )
—411.608 [1.00000 2708 +139.978 &y ' sin {27
=0.010 1 00000 2208)" 01 - 0.00000 00487 20 1’ win 27437+ 200
+{ 115 TERMS SHARAR 10 THOM ASOVE |
+0.017 sin 10.84436 01544 +0.00010 GBI 8451 9
+0.022 sin [0.62973 10211~0.06390 17070 2143 ¢
4 357 THEAMS SUALAR TO THOME ASOVE )
43 = + 22609.07 100000 2208) sin 17}
+[ 194 TERMI TAMLAR TO THE OME ABOVE |
+0.020 sin 1013543 20294 —0.02525 S4072 743 4
+[ 7 TEEM3 HMAAN TO THE OME ABOVE )
AT = [ 134 TERMS LR TO THOM ABOVE IOR 48 )
e [ 17 TIAS AR TO THOSE ASOVE POR 43 )
sC = [ 148 TERMS LAULAR TO THOSL ABOVE KR 48 )
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SUMMARY OF OPEAATIONS REQUIRED FoR
COMPUTING AND CEECKING ONI POSITION OF THE MOON

OUOITS IN BASIC INPUT DATA AND INSTRUCTYONS . |, . . . 145,000

ADDITIONS AND SUBTRACTIONS , . . , . . , . 10710

MULTIPUICATIONS . . . . . 0,400

TABLE LOOK-UPF OPERATIONS , , . . , . 170
s ® 0 0 0 0

LINES OFf SEQUENCE INSTRUCTIONS REQUIRED . , , ., , . , 1170

UNES OF SEQUENCE PERFORMID BY CALCULATOR . . . . . o . . 10,350

Yet it took only seven minutes, with
the help of 12,000 electronic tubes, 21,-
400 relays and 40,000 pluggable connec-
tions, all at the disposal of the scientist,

2¢

to work this problem on the IBM Selec-
tive Sequence Electronic Calculator.
Without this machine it would have
taken 3 weeks.

The entire machine is made up of
card reading tubes, sequence tubes,
sequence relays, table look-up (for con-
sulting reference tables), relay memory,
meters, control relays, power distribu-
tion, tape memory, arithmetical unit,
sequence interlocks, electronic memory,
printers, card punches, and card read-
ers, in addition to the control desk and
pulse generator shown on our front
cover. These are all housed in a spe-
cially-designed room, 40.6 feet wide x
86.6 feet long x 14 feet high, the walls
of which are completely lined with
panels of vacunm tubes and relays.
These walls—with a number of pieces of
floor apparatus, such as printers and
control consoles—actually are the ma-
chire.

The calculating element of the ma-
chine adds, subtracts, multiplies and
divides the numbers it receives. The ma-
chine can make 3,500 additions or sub-
tractions of 19-digit numbers in a sec-
ond; 50 multiplications of 14-digit num-
bers in a second, and 30 divisions of 14-
digit numbers in a second. It has a stor-
age capacity of 400,000 digits in tubes,
relays and punched tapes. When
punched cards are used for storage the
capacity of operation becomes virtually
unlimited.

Operation of the machine

Instructions are given to the machine
by the scientist on punched cards or con-
tinuous card-stock tapes. The tapes are
prepared in one of two ways—either by
the machine itself or with an auxiliary
tape punch which transeribes data from
punched cards. When the instructions
are given on punched cards the numeri-

RADIO-CRAFT

www americanradiohistorv. com

cal data is converted electronically from
the original decimal form to the binary-
decimal form in whicl each digit is rep-
resented by a combination of the binary
numbers, 8, 4, 2, 1, used by all the new
giant electronic calculating machines.

As soon a8 the numbers are converted
to the binary system, masses of neon
lights carry on a fire-fly flickering at
stupendous speed, while very intricate
calculations are being made within the
machine. The innocent onlocker is vir-
tually overwhelmed by this display.

The machine follows the instructions
on the cards or tapes and stores each in-
termediate result in a memory unit for
later use in the course of the calculation.
There are three means of storing num-
bers: electronic tubes (trigger circuits
using 12SN7 tubes), relays and tapes.
The relay and tape memory units are
provided for general storage when large
capacity is the dominant requirement.
Electronic memory units are used in
connection with the arithmetical unit
where the need for speed predominates.
But though the electronic system is
more rapid, it cannot be used to the ex-
clusion of tape and relay systems. If
the present storage capacity of the ma-
chine, which is over 400,000 digits, were
to be stored in electronic circuits it
would be impracticable to house the ma-
chine in one building.

Not only does this machine add, sub-
tract, divide and multiply, but it will
also look up logarithm, trigonometric
and other tables. If a table has to be
referred to in the course of the calcula-
tion, the machine starts the tape of the
desired table spinning. When the refer-
ence is reached, an electronic impulse
stops it. The number then is stored in
the memory section for future use.

The data for all computations and
results obtained must flow to and from
the arithmetical unit through any one
of hundreds of channels throughout the
machine, such as the reading and record-
ing units and the great reservoir of
stored results, Eight separate channels,
each capable of transmitting simultane-
ously 19 decimal digits and an algebraic
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sign, lead to and from the arithmetical
unit. Traffic is directed along these
channels to and from the other units by
IBM electromagnetic relays. Omne of
these relays, which is slightly larger
than a conventional vacuum tube, can
change twelve independent circuits in a
few thousandths of a second. For some
special problems it may even be desir-
able to change the whole mode of opera-
tion of the machine. This can be done in
a few minutes by means of automatic
control panels. About 40,000 pluggable
connections on these control panels can
be changed in units in a remarkably
short time.

Problem results may be recorded
either in punched card or in printed

i

Punched-hole memory units use long tape rolls.

record form, or if desired, in both forms.
Since the machine is being utilized pri-
marily for research purposes and be-
cause calculation proceeds at such a
high speed, it is necessary that the sci-
entists know at all times what results
are being obtained, so that modifying
instructions may be injected whenever
necessary. Provision was made, there-
fore, for the continuous printing of re-
sults throughout the calculation.

The console, or operation indicator
and control desk (shown on the front
cover) is used for keeping a check on the
operation of the machine. Have you
stopped to consider what an immense
servicing problem it must be to locate a
burned-out filament in this maze of
vacuum tubes? The control desk is use-
ful for trouble shooting. If a tube burns
out, or anything else goes wrong me-
chanically, neon lights in the panel on
the control desk assist the operator in
finding and diagnosing the trouble.
A check is then made in the faulty
section, the trouble repaired, and
the machine goes on with its work. Of
course, the trouble will be discovered
only when the machine has to make use
of that particular panel in the course
of the calculation.

The machine requires 180 kilowatts
of electrical energy. All the alternating
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current it uses is recitified by a large
battery of rectifier tubes housed in cabi-
nets in a room beneath the calculator.
A large air-conditioning system is pro-
vided. It has a cooling capacity ap-
preximately equal to that required to
air-condition completely a building con-
taining 250,000 cubic feet of space. The
system is capable of dissipating 200 kilo-
watts of heat.

The calculator is divided into three
fire zones, each equipped with automatic
temperature-detecting devices. Control
of fire after detection can be either
manual or automatic. Full release of the
fire-extinguishing apparatus would dis-
charge 32 tanks of CO, into the calcu-
lator units. The air conditioning and
power supply would shut off automati-
cally if gas were discharged. The in-
strument was built at a cost of $750,000.

Many branches of industry will be
greatly aided by this machine. In certain
commercial statistical fields calculations
have to be made where complicated se-
quences of operations must be handled
one at a time. The operations can be so
speeded up as to perform calculations
which now are considered impractical
due to the amount of time that would
be involved.

The scientist will be the one most aid-
ed by it. What once took scientists years
upon years to work out, now can be done
in a few hours, freeing him for further
research.

Greatest of all may be the effect of
this new computer on the progress of
atomic research. By performing the
complex and laborious calculations re-
quired in the study of the atom, it will
be a dominant factor both in keeping
this country well ahead of all competi-
tors in the military development of the
atom and in speeding the day when
atomic power will be available to peace-

SCIIMATIC DUAGLAM SNOWDNG NUMECR PATES I
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ful arts and industry.

But, it cannot, and never will, replace
the human scientist as its purpose is
only to follow his commands. If the in-
correct instructions are given. to it, it
will follow them. The scientist is su-
preme over the great electronic calcu-
lator, which is his child to assist him in
exploring the ever-profound depths of
science.

As President Thomas J. Watson of
IBM said: “This machine will assist the
scientist in institutions of learning, in
government, and in industry, to explore
the consequences of man’s thought to
the outermost reaches of time, space and
physical conditions.”

The card reader through which problems and instructions are introduced into the machine.
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Left, Fig.

1—"The light with memory"

and the secret transmitter.

Above, Fig. 2—Miniature components are used in the construction.

nght with a Memory

This remote radio control has
several practical applications

T has always been everyone’s secret

desire to press a button at one point

and cause something to happen at

another point. With the advent of
radic control, this old dream became a
reality. For example, model airplane
construction has been combined with
radic te produce remote-controlled
planes which glide and turn in the sky
—all at the whim of the operator on the
ground.

An unusual application of radio con-
trol is the “light with a memory.” The
effect is startling even to those well-
versed in radio. Briefly, the stage set-
ting is this: A small wooden panel, with
push-button, flashlight lamp, and bat-
teries mounted on top, is shown. The
batteries, push-button, and lamp are
wired in series so that when the push-
button is pressed the lamp lights. Push-
ing the button several times, say five,
the “magician” waves his hand over the
panel. Lo and behold! The light mysteri-
ously blinks the same number of times
as the miracle-worker pressed the but-
ton. Spectators are then allowed to press
the button any number of times they
desire, and the light—virtually a light
with a memory—repeats the flashes!

The base of the panel is hollow and
contains a complete radio control re-
ceiver. A compact transmitter in the
operator’s pocket is pulsed by means of
a leaf switch concealed in a vest pocket.
The lamp in the receiver flashes each
time a pulse is picked up from the trans-
mitter.

A photograph of the panel and base
as the spectators see them is shown at
the left in Fig. 1. The mechanical design
was influenced- by the special use to
which the deviece was put. It was neces-
sary that the unit be as flat and com-
pact as possible, so that spectators would
not suspect its existence. However, it is

30

fundamentally a standard radio remote-
controlled relay, and can be used in a
variety of ways. The mechanical design
can be modified to fit any particular ap-
plication.

The push-button and miniature por-
celain socket can ‘be purchased in any
electrical parts house, and the holder for
the two penlight cells can be bought at a
hobby supply store. The receiver with
base removed is shown in Fig. 2, also at
the left. Follow the placing of parts
closely. The tuning coil consists of 14
turns of No. 14 tinned copper wire,
wound to an inside diameter of % inch
and spaced for an over-all coil length of
approximately 11 inches. Fig. 3 is the

SPECIAL ROTARY SW

€1-€2+3-30uput TRIMMERS
RELAY SHOWN WITH SIGNAL ON”

RK-61
F+GE-P

Fig. 3—Schematic of the miniature receiver.

receiver schematic. The .05-uf condenser
is of a flat paper midget type and was
obtained from a hearing-aid dealer. The
100-ppf condenser is a silver nrica. An
r.f. choke was made by winding a single
layer of No. 32 enamel wire over a %-
watt, 1-megohm resistor and soldering
the winding in parallel with the resistor.
A Sigma. 8,000-ohm plate relay with
s.p.d.t. contacts was used in a conven-
tional self-quenching superregenerative
detector circuit. Two Eveready Minimax
No. 412-E 221%-volt hearing-aid bat-
teries furnished the B-supply, and a
penlight cell provided the A-supply for
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By M. GORDON MOSES

the miniature Raytheon RK-61 gas con-
trol triode.

Special attention is called teo the
unique rotary switch used to turn the
receiver on and off. Shown in the upper
right-hand corner of the panel, the
switch consists of a %-inch diameter
disc of thin hardwood with two silvered
brass segments glued on at spaced inter-
vals. Four silvered brass wipers act as
contact arms. A sketch of this switch is
shown in Fig. 4. One of the wood screws
used to hold the miniature porcelain
socket on the panel is a dummy, and is
actually used as a shaft to rotate the
special two-circuit switch. One set of
contacts goes to the filament circuit of
the RK-61 tube, and the other set is in
series with the contacts on the relay.
Closing the rotary switch turns on the
receiver and puts the relay contacts in
parallel with the push-button switch
mounted on top of the panel. More con-
ventional switches are obtainable as
band-change switches for short-wave re-
ceivers.

The antenna lead of the receiver is a
2-foot length of No. 22 d.c.c. magnet
wire. Care must be taken not to bring
any part of this lead too close to the
tank coil and not to coil the antenna
lead too much. The best arrangement is
to run the lead around the inside of the
hollow panel and bring the free end to

DIRECTION OF ROTATION
—

HARDWOOD DISC
GMENTS GLUED
"%N DISC

SILVERED BRASS
CONTACTS

O RELAY cmmé's RO FILAMENT
Fig. 4—This switch operates the receiver.
rest between the B-batteries. If conceal-
ment is not necessary, it can be led
(Continued on page 81)
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Radio Set and Serviee Review

Midget television precmplifier

be installed in areas where signal

levels are not high enough for clear,
stable pictures. In some Instances set
owners are further handicapped by not
being able to put up adequate antennas.
Very often weak signals can be boosted
to satisfactory levels by inserting a pre-
amplifier between the antenna and the
antenna terminals of the set.

Several television preamplifiers are
being made by various manufacturers
and a number of independent servicemen
—all of whom treat their circuits as
trade secrets. All these preamplifiers use
one or more stages; some require tuning
and others do not. Many of these boost-
ers, like the one we are about to describe,
were designed from material appearing
in the article, “Cathode-Coupled Wide-

HE great popularity of postwar
television has ecaused many sets to

]

i el

Under-chassis view, showing part placement.

Band Amplifiers,” in the October 1945
issue of the Proceedings of the I.R.E.

Our booster, a 6J6 grounded-grid am-
plifier designed to operate on channels
1 through 6, amplifies the antenna sig-
nal two to four times while providing
a substantial improvement in signal-to-
noise ratio. It has several advantages.
It does not require manual tuning; it is
small enough to fit on the chassis or
inside the cabinet of almost all television
receivers and it does not require a spe-
cial power supply.

The grounded-grid amplifier

The grounded-grid amplifier used in
this circuit was developed to avoid neu-
tralization when using high-frequency
triode amplifiers. (See Radio-Craft,
Nov., 1947, P. 32). The input signal is
applied between cathede and grid, and
the output voltage is developed across a
load between plate and grid. The grid,
either grounded directly or through a
suitable bypass condenser, acts as a
shield between the input and output cir-
cuits, thus forestalling oscillations until
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the input frequency is so high that the
grid lead has appreciable impedance.

The grounded-grid amplifier has sev-
eral advantages, which make it useful
as an untuned r.f. amplifier between the
antenna and televiser. These are: Lower
tube noise, output capacitance less than
one-half of that of a conventional neu-
tralized amplifier, and low input capaci-
tance—a necessity for high transcon-
ductance. The low input and output ca-
pacitances result in greater band-width
without manual tuning.

Construction

The ecircuit of the grounded-grid pre-
amplifier is shown in Fig. 1. It is con-
structed on a chassis 2% inches square
and 1 inch deep. The three terminal
strips are for input, output and power
connections, Filament and plate voltages
are taken from the low-voltage supply
of the set.

The tube is a 6J6 with its triodes
connected in parallel. The cathode and
plate coils are wound so that combina-
tions of distributed and circuit capaec-
itances tune them to cover the first six
television channels. The antenna trans-
former is mounted on a bracket near the
input terminals. The output transform-
er is fastened to the chassis with a
machine serew threaded into one end of
its form.

The primary of the antenna trans-
former is designed to match a 300-chm
balanced transmission line. It is an 8-
turnr winding tapped at the center. The
cathode coil has five turns interwound
with the primary. The output trans-
former has a 10-turn plate winding with
a 2-turn output link interwound at its
lower end. Both transformers are wound
with No, 34 enamel wire on 5/16-inch
polystyrene tubing. All coils are close-
wound. Use 300-ohm twin-lead between
the preamplifier and the antenna ter-
minals of the set.

The unit is so simple as to make it
unnecessary—and almost impossible—

(4T
Pea—
TOANT i, 5T SET
ouTeuT
INPUT &

B3V/ASA  N135-180V v

Fig. 1—The grounded-grid circuit is used.

to give any further construction details.
An almost slavish adherence to original
RCA developr:ent illustrated in the
I.R.E. Procccdings, in regard to place-
ment of parts, size of chassis and man-
ner of making connections has been ob-
served in more than one successful

model. The constructor would therefore
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The preamp's dimensions are cigarette-size.

probably be well advised to follow the
photograph closely—at least in his first
model.

V.T.V.M. CALCULATIONS

THIS method of calculating the resist-

ance values in a voltage divider may

be useful to the serviceman who wishes

to build his own vacuum-tube voltmeter.

As an example, assume that the de-

sired ranges are: 3, 15, 150, 300, 600,
3y

% -
FroMEG £y
. $
E-LONEC S 5oy T T0 GAID
‘-:—o——-o—
o-10x ¥ l
1 0oV
>
KT soov = 00 3v
0 =
B-2sk 3
" 1200v
et
A-25k 3

and 1,200 volts; the total input resist-
ance is 10 megohms; and 3 volts are
required on the grid of the tube for full-
scale deflection. For the 1,200-volt scale,
divide 1,200 volts by 10 megohms to find
the current through the resistor A:
1,200/10 meg =— .00012 amp.

Dividing the 3 volts (required for full
deflection) by .00012 amp gives the re-
sistance as 25,000 ohms. This is the
value of resistor A.

For the 600-volt scale, the procedure
is the same:
600/10 meg —— .00006 amp (through
resistor B).
Three volts divided by .00006 amp shows
the resistance to be 50,060 ohms, which
is the value of B plus A. Subtracting
the value of A from 50,000 gives B as
25,000 chms. By repeating the same pro-
cedure the remaining resistors are:

Seale (volts) Resistor Value
300 C 50,000 chms
150 D 100,000 chms
15 E 1.8 megohms
3 F 8 megohms

The total resistance is 10 megohmas.
3l
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Phase Inversion Circuits

Part | — The transformer type of inverter,
with some variations on standard circuits

monly used in amplifiers and large

radios. Their purpose is to provide

two equal but antiphase alternat-
ing voltages which are usually applied
to the grids of push-pull output tubes.
They are also used in electronic test
equipment, including watt-meters, dis-
tortion meters and special types of o0s-
cilloscopes.

The signal voltage required by the
following stage and the suitability of
the system for use with negative feed-
back, are among the several factors that
must be considered in the choice of a
phase-inverter circuit. Power may also
be required by the output tubes, as in
class-AB2 operation, and, finally, the
cost may override all other factors, no
matter how desirable they might be.

Phase inverters are classified accord-
ing to the way the signal voltages are
fed from one stage to another. Classifi-
cations are: (1) Inductively coupled,
(2) Resistance-capacitance coupled, and
(3) Direct coupled.

The oldest form of inductively coupled
phase inverter is the transformer with
a center-tapped secondary, or with two
secondary windings—one for each grid.
Other inductive systems use a center-
tapped choke coil, and a transformer
with no center tap but with the sec-
ondary voltage divided by a pair of
equal resistors. These three circuits are
shown in Figs. 1, 2, and 3,

PHASE inverters are devices com-

Transformer coupling

Biggest drawbacks to the use of
transformers are their cost, liability to
hum pickup, and imperfect frequency
response. Hum can be reduced by mount-
ing them away from power transform-
ers and chokes and by rotating them
until a position of minimum hum is
found. High-frequency peaks can be re-
duced by shunting the secondary with
resistors (about 3% megohm), while
things can be improved generally by
using negative feedback in the driver
stage,

Fig. 1—Standard transformer-coupled circuit.

Advantages of transformer coupling
are the large signal voltages obtainable,
the low d.c. resistance in the grid cir-
cuits of the output tubes and its adapta-

*Lecturer in electronies and electro-acoustics,
Melbourne Technical College, Australia.
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bility for class-AB2 operation. In this
case, the transformer usually has a
step-down ratio to match the minimum
grid input resistance of the next stage
to the plate resistance of the driver.
(Grid input resistance varies from val-
ues too large to bother about when the
grid is negative to values as low as a
few hundred ohms when the grid is very
positive.)

[ 3
Ry

O RLLARGE ~ '
RESONANT f = ——
R/ic

Fig. 2—l!nversion with single tapped coil.

The gain M of the driver and the
transformer is nearly equal to the prod-
uct of the amplification factor and trans-
former ratio. The optimum grid bias

Eg is — times the plate voltage divided

F ]
by the amplification factor.

The center-tapped choke is a com-
paratively inexpensive device, but is full
of faults, such as unbalance at very high
frequencies, low response at very low
frequencies, and low voltage output. It
is still useful for compact car radios and
small mobile amplifiers where only a
limited frequency range is required. A
good quality center-tapped output trans-
former can be used with fair results if
it has enough inductance.

The low output voltage is due to the
voltage drop across RL (Fig. 2), to-
gether with the drop in effective load
impedance also caused by RL. If RL is
decreased to avoid the first defect, the
second defect becomes more pronounced.
At medium to high frequencies, the gain
M approaches

RL
()
RL + Rp

where p is the amplification factor of
the tube, RL is the load resistance, and
Rp is the plate resistance. The bass
resonant frequency is given by

1

f=

xVLC
The gain then is
nfLp

?
2Rp
where L is the inductance of the choke
in henries, and C is the capacitance of
the condenser in farads.
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By J. W. STRAEDE*

Transformer with resistors

A transformer with resistors (Fig.
3) is often used as a makeshift, but
is quite capable of good gain and fre-
quency response if the output tubes re-
quire no driving power and if high grid-
circuit resistance is permissible. The
two resistors must be as nearly equal as
posgible and must be large to prevent
high-frequency loss in the transformer
and to present a reasonably large load
impedance to the driver tube. This im-

2Rg
pedance is given by -0 where n is the
n
step-up ratio of the transformer. The
nu Rg

gain to each grid is then ———
2 Rg 4+ n’Rp

If the driver is a low-impedance tube
such as a 6C5 and the grid resistors are
each 0.5 megohm, the gain is very nearly
equal to np at mid-frequencies. At low
frequencies the gain is 3 db down when
the reactance of the transformer pri-
mary is equal to the plate resistance of
the driver.

Fig. 3—How an untapped condenser is used.

A second article by Mr. Straede, in an
early issue, will cover resistance-capac-
itance types of phase inverters.

PHONO PREAMPLIFIER

I have a small superheterodyne using
a BA8, 6B7, 6K6, and rectifier. I tried
unsuccessfully to add a phono attach-
ment by connecting it to the grid of the
6K6. The output of the pickup was too
low for use without a preamplifier. I
removed the 6K6 and wired in a 6ADT7

6A3D7‘G -:-p PR

ON PLAVER NIt

as showh. The triode section is used as

a preamplifier for the pickup without al-

tering the performance of the set.
JosepH PRITCHARD,
Hamilton, Ont., Canada
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Servicing

Wind

Generators

By MAX ALTH

HERE is little chance that one of

us will ever be called on to service

the 1,000-kw giant wind generater

atop Grandpa’s Knob near Rutland,
Vermont. But we will be called upon
sooner or later to service one of the
more than a million wind-driven power
plants in use today.

Wind-generator servicing is not hard.
After the tower has been climbed, there
is really nothing to worry about. These
generators are very similar to automo-
tive generators. In fact the first units,
some of which are still being used today,
were auto generators,

If called upon to install a plant, select
a spot as close to the load and as un-
obstructed as possible. The prop on a
6-volt machine should be mounted at
least 15 feet higher than any obstruc-

tion within a radius of 500 feet. The’
larger, 32-volt job requires a clearance.

of at least 30 feet above anything with-
in %4 mile. Higher up the air is smooth-
er and will develop more power. Rais-
ing the Wincharger Model 3227 from
65 feet to 105 feet has been found to
increase the power output 30%.

Since the lines from generator to load
carry high current at low voltage, they
should be kept as short as possible from
the point of view of both voltage drop
and wire cost. A 32-volt line carrying
40 amps should be at least No. 6 wire if
it runs 100 feet, and No. 4 if it runs
200.

The tower should be erected plumb so
that the generator doesn’t tend to fall
off to one side. It should be well ground-
ed as otherwise it would be a natural
target for lightning.

After the unit has been erected, the
prop should be checked for balance and
track. On a windless day, remove the
brushes or tie them back with a piece of
string, and give the prop a quarter turn,
then another. If the same blade comes
to rest in the down position every time,
the prop is unbalanced.

Correct unbalance by loosening the
prop in its haft or holder, and wrig-
gling. If there isn’t enough play for
correction, drive a wood screw into the
lighter arm. First locate the balancing
spot for the screw by temporarily fast-
ening the screw to the prop with a piece
of adhesive tape, If the screw has to be
more than 2 feet from the center, it's
best to locate a better-matched pair of
prop blades. Some props are equipped
with counter balancing weights. An out-
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of-balance prop will vibrate the plant
and shorten its life considerably.

Check the track by measuring care-
fully from inner edges of each blade,
from equidistant points from prop end
back to a fixed point on the tower. Cor-
rect by again wriggling prop, or by
slipping a shim between prop and haft.
Out-of-track blades make whistling
noises and reduce prop efficiency.

Be sure the unit is lubricated before
placing in operation ; some of these units
are packed and shipped dry.

Now let her go and watch the volt-
meter. If it reads backward, or if the
relay chatters, disconnect before relay
is injured. Your wires may be reversed.
If the wiring checks 0.K., the polarity
of the unit may have been reversed at
the factory. Run the generator as a
motor for a few minutes by connecting
the storage battery to it. In some cases
closing the relay by hand will make this
connection; in others it will have to be
done with a jumper. Check the diagram
furnished with each generator first. A
typical 32-volt hookup is shown in Fig. 1
—the 6-volt jobs are even simpler.

Motoring the generator will not only
correct the polarity of the generator but
will also give you a general idea of the
condition of the unit, whether or not the
circuit is complete, etc.

Servicing established units
Complaints {all into 2 general cata-
gories: lack of immediate power, or in-
sufficient power over a period of time,
If there is no power, first check the
controls for proper adjustment, then
run an ordinary continuity check up the
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, Above—The Wincherger; left—Jacobs Wind

Electric, two common battery-charging units.

leads through the slip rings and slip-
ring brushes to the generator proper.
Check the position of the third brush,
if the model has one. The brush may
have slipped back. Check the other
brushes for seating and tension. The
commutator should have a dull-brown
oxide sheen. If it is lightly scored, it may
be repaired by holding sandpaper
against the commutator and turning it.
If the commutator is deeply scored, it
will have to be turned down on a lathe.
Light or deep scoring indicates hard
spots on the brushes. They should be

(Continued on page 76)
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Fig. 1—Circuit of the Wincharger Model 3227.
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Wobbulated Signal Generator

A signal generator of this type is neces-
sary for visual alignment of AM receivers

HE versatility and true worth of
an oscilloscope cannot be fully
realized until you have actually had
such a device on your bench for
some time and used it for servicing or
development. Perhaps the most impor-
tant of these applications is visual
alignment of receivers, requiring a fre-
quency-modulated sweep generator or
“frequency wobbler.” The frequency-
modulated signal generator described

Theory of operation

Three operations are carried out in
the frequency-modulated oscillator. An
r.f. signal is generated; second, the fre-
quency of the signal is varied by a
change in the effective inductance in the
oscillator tuned circuit; and third, the
change in frequency is automatically
controlled between fixed limits.

The triode section of V4 (Fig. 1)
with the tank circuit L-C18 forms a

®? w M
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o R5 €£Tre 2 e RI6S
AN sl L _! J L
A T gecs |
i’ < ;{ 1H
A3 R4Z 2R7 N o
(1 arc2 | mFC3 RIT
~—"—;.
-
>
-
Conn i1
RI FILS <
Rl - SMEG RY = 580 RIT-25K €6 -.01/600V
R2- I MEG RIO- 2.5K RIB= 25K €7- 2-20upt TRIMMER e | ®
R3- IMEG Ril- 1.5 RI9- [ MEG €8~.00025 MICA 5 2 6 AF
R4- JOOK RI2- 680K Cl=10/25V  C9rJ0G5MICA 43
RS- I00K-2W  RI3- 50K C2-005/800V  Clo- /2000
RE= 100K Rid- 100K €3-.5/200v  £1-25BpfMICA C14-10/250V  CI8A=.000! L=255T N°32 ENAM
R7- 1K RIS- 40K €4- .1/600V  CI24005/600V CI5-.002/600¢  CIBB=75-225uuf TR. ON 7/8" DIA.FORM
RB~ 680K A16-30K €5- 5,200V CI34005/600V  CI6-.005/600v €19 = B/ASOV TAPPED AT 85T
€17-.005/600v

Fig. |—Generator schematic. Radio-frequency chokes are of the large 60-millihenry type.

(Fig. 1) for use in alignment of AM
receivers was developed and constructed
by the author.

The following specifications were set
up:

1. A center frequency variable from
approximately 450 to 540 ke, giving an
easily adjusted carrier frequency cover-
ing the i.f.'s of practically all modern
AM receivers. ~

2. Frequency deviation adjustable
from 0 to 30 ke. Such a maximum devia-
tion will project the response curves of
the i.f. and r.f. transformers in all AM
receivers (including the high-fidelity
ones) to zero response both sides of
maximun.

3. Unit must be compact. Such a char-
acteristic becomes a virtue on the aver-
age service bench.

4. Cost must be kept to a minimum.

b. Unit must be adequately shielded
{as all good r.f. signal generators should
be) to avoid radiation of unwanted sig-
nals to other equipment.

A separate power supply, connected
to the wave generator by a multiconduc-
tor cable, was considered desirable.
First, magnetic shielding is simplified.
Second, by making the unit a universal
power supply, it becomes an extremely
useful tool for other activities as well.
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simple Hartley r.f. oscillator. For a de-
tailed account of the theory of operation
of the reactance tube V3, the reader is
referred to any of the standard texts.
We can simply say that varying the
control grid voltage of the reactance
tube controls its effective inductance
and, consequently, the oscillator fre-
quency. If a low-frequency alternating
voltage, say at 60 cycles, is applied to
the control grid of the inductance tube,
the output frequency from the oscillator
will swing from a maximum to a mini-
mum value, and back again, 60 times a
second. It is desirable that the frequency
change be linear to time. Such a tri-
angular or “pyramid” wave (Fig. 2) is
obtained across the integrating circuit
R8-C4 (bottom tap on switch S1). The
output from V1, a sine wave clipped to
an approximate square wave {Fig. 3),
appears at top tap of S1. The pulse
formed across the differentiating circuit
R7-C2 is available at point 2 of S1, and
at the PuLsk binding post (see Fig. 4).

V2 is merely a cathode follower buffer
stage, and the hexode section of V4 is a
mixer for injection of a fixed frequency
signal when desired.

How generator is used
In visual alignment, the same series
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By GEORGE W. SCHULTZE

of steps are followed as are used in the
output meter method. The output of our
wobbler is injected into the receiver at
the usual points instead of the fixed fre-
quency signal, and the oscilloscope takes
the place of the output meter. The oscil-
loscope should be connected across the
detector load rather than across the out-
put transformer. The pulse output is
connected to the external synchroniza-
tion post on the oscillogcope. The oscil-
loscope horizontal sweep is set for 120
cycles per second, which results in the
trace from maximum to minimum fre-
quency being superimposed upon the
trace from minimum back to maximum.

The center frequency control C18a is
adjusted to the required center fre-
quency. R2 is set at about two-thirds
maximum. R10 is set at or near maxi-
mum. If the i.f. stage being checked is
considerably out of line, the double-
trace response curve will appear as in
Fig. 5. As the trimmers are adjusted
to bring the transformer into alighment,
the two traces will coincide, or approxi-
mately so, as shown in the oscillogram
(Fig. 6). The shape of the response
curve in the usual properly aligned
transformer is of this general outline
with a single smooth peak. High-fidelity
receivers will have curves with a flat top
or double peaks. During the above oper-
ations the frequency deviation control
R10 should be adjusted to give a rea-
sonably wide response curve without
cutting off the ends.

The FM test signal is injected at the
conventional points for checking the os-
cillator and r.f. circuits of the receiver.
To obtain the necessary broadcast fre-
quencies, a fixed-frequency signal from
a conventional test oscillator is mixed
in V4 with the FM signal to give the
desired difference frequency. The re-
sponse curves will be similar to those
obtained from the properly tuned i.f.
stages. The oscillator and r.f. adjust-
ments are made for maximum height of
response curve.

Whether the response curves will ap-
pear on the oscilloscope screen right side

Fig. 2—Normal pyramid (time-linear] wave
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Fig. 3—Square waveform from the plate of VI,

up as shown in the oscillograms and
drawings in this article, or upside down,
depends upon the number of stages in
the oscilloscope vertical amplifier, the
orientation of the cathode-ray tube, and
at what point in the receiver the test
signal is taken off.

Construction

The FM signal generator was de-
signed to go into a 7x 7 x T-inch enclos-
ure. The low-frequency portion (6SJ7
clipper and the 6J5 buffer) is mounted
in a 1%-inch deep horizontal steel
chassis. The r.f. section, including the
sockets for the 6ACT reactance tube and
the 6K8 mixer, is contained in a 2%-inch
deep sheet-copper chassis, mounted ver-
tically on the back edge of the steel
chassis. This is clearly shown in the
photographs (Figs. 7 and 8). The cop-
per box is bent from 22-gage sheet, and
the joints soldered. A copper back cover
is secured with self-tapping screws. The
same type of fastening is used to join
the copper shield box to the bottom
chassis. The panel can be either bakelite
or {as shown) crackle-finish Masonite,
7x7x3/16 inches.

The power input socket, the binding
posts, the potentiometers R2 and R10,
and switch S1 are all mounted on the
panel, as pictured below. The center
frequency adjustment C18a and poten-
tiometers R17 and R18 are located in the
copper shield box with extension shafts
extending to knobs on the panel. C18a
must be insulated from the chassis by
fiber washers, and the shaft couplings
should be insulated. The five binding
posts provide connections on the panel

Fig. 4—Differentiated pulse output from Vi.

for the FM output, r.f. input (constant
frequency generator), ground, 60-cycle
wave, and pulse. The 60-cycle wave post
provides a convenient connection for
checking the output of the clipper cir-
cuit, as well as affording access to the
three types of wave form, as selected
by S1, for other fields of use. As men-
tioned before, the pulse output is used
to synchronize the time base sweep of
the oscilloscope.

V3 and V4 are either metal tubes or
externally shielded glass types. If metal
tubes are used, be sure to ground the
No. 1 pins (internal shield). This is
especially important for the 6K8 mixer.
The phase-splitting condenser C7 is
fastened inside the top edge of the cop-
per box with a hole provided for external
screw-driver adjustment. The center fre-
quency range adjustment C18b is mount-
ed to allow trimming through a hole in
the back cover.

Bare, tinned wire is best for most of
the r.f. wiring. All leads should be as
short and direct as possible. All ground
leads from V3 and V4 are brought to
common single chassis connections. The,
tank coil L was wound on a %-inch out-
side diameter plastic cylinder 2% inches
long. The base end of the form was
plugged with a wood disc cemented in
place. A hole for a 6-32 screw was drilled
through the center of the plug and a hex
nut cemented on the inside. The coil was
then mounted on the side of the copper
shield box with a counter-sunk head ma-
chine screw. The lead from R18 to the
panel binding post was shielded in order
to avoid low-frequeney pickup. The 60-
mh choke RFCS5 filters out any 60-cycle

Fig. 5—Trace from a misaligned if. circuit.

Fig. 6—The above circuit, properly aligned.

amplitude modulation present in the out-
put from V4.

The panel is backed by an iron shield
which provides an anchorage for the
sheet-iron cover as well as magnetic

(Continued on page 74)

Fig. 7—Top view
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Instrument and power pack present a pleasing uniform appearance.  Fig. B—Front view. Tubes mounted on subchassis are 6AC7 and 6K8.
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High-Fidelity

Lan o

L

ESIGN of a wide-band amplifier
calls for special compensating

Above is the Langevin 610-C, a typical example of high-fidelity audio amplifier design.

circuits to offset the drop in re-

sponsc at the high and low ends
of the audic spectrum. A: pointed out
in » previous article (March, 1948), re-
sponse begins to drop off noticeably atthe
high end of the band when the shunting
capacitances present a reactance about
five times as great as that of the plate
resistance and the coupling and load re-
sistors in parallel. Additional losses due
tc degeneration in cathode and screen
circuits can also occur.

These factors can be compensated for
by careful design. Assume that an audio
amplifier 1z to be designed to deliver 3.5
watts of power with response flat within
1 decibel from 20 to 20,000 cycles. Input
is tc be .015 volt r.m.s., and distortion
negligible. Circuit may be that of Fig. 1.

The power amplifier selected is a 2A3,
because it can deliver 3.5 watts without
distortion. Specifications call for 250
volts on the plate, 4b volts cathode bias,
and a 2,500-ohm load. Transconductance
is 5,260 micromhos.

Manufacturers recommend that the
peak a.f. signal on the grid of a class-A
power amplifier equal the d.c. grid bias.
Therefore we must supply 2 45-volt sig-
nal to the 2A3 grid. A 45-volt signal on
the grid of this tube develops 132 volts
peak across a 2,600-chm plate load re-
sistor with a stage gain of 2.93. The
peak voltage across the load is found

from Epex = 1.414VW X Z, where W

is output power and 2 is load impedance.
(The stage gain is equal to output volt-
age divided by input voltage.)

Our restriction to 1-db loss corre-
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sponds to a voltage ratio of 0.8913/1 or
89.13% and indicates that the signal at
any point in the amplifier must be al-
ways within 89.13% of its value at mid-
band.

Circuit constants

A 750-chm cathode resistor will pro-
vide 45 volts of bias under recommended
operating conditions. This resistor must
be bypassed with a condenser with suffi-
ciently low reactance to limit cathode
degeneration so output voltage will not
drop below 89.13% of 132, or 117.7 volts.
At this level, the stage gain G is 2.6.
Since gain with degeneration G is

G1

——————, when G1 is gain without de-
14 gmZk
generation, gm i8 transconductance in
mhos and Zk is cathode impedance, we
may transpose the equation to solve for
Zk:

Amplifiers

Second of a series on wide-

band amplifier construction

By ROBERT F.SCOTT

Since the impedance of the parallel
combination is to be about 23 chms, and
the value of the resistor is 7560 chms,
it is obvious that the parallel impedance
will be roughly equal to the reactance of
the condenser. We can therefore simply
find the capacitance that has a reactance
of 23 ohms at the low-frequency limit
(20 cycles). The condenser should have
a minimum capacitance of 257 uf.

This value may seem unreasonably
large for a cathode condenser since it is
seldom found in practice—even in video
circuits—because other methods of low-
frequency compensation are more com-
monly used.

A 500,000-ohm resistor is used in the
grid circuit of the 2A3. This is the maxi-
mum permissible value according to
tube manufacturers’ specifications.

A voltage amplifier is needed to bring
the input signal up to 45 volts peak. The
6SJ7 was selected from several tubes
that will deliver this voltage because its
high plate resistance and transconduct-
ance permit the use of a low plate cou-
pling resistor and therefore its output is
substantially level up to 20,000 cycles.

The high frequencies drop to 90% of
mid-band level when shunting reactance
(Xes) is twice the equivalent resistance
(Req) formed by plate, plate coupling,
and grid resistors in parallel. Specifica-
tions permit the signal to drop to
89.13%. The 90% condition is within
this limit, so we use its values to com-
pute the value of the coupling resistor
for the 6SJ7.

The shunting eapacitance is the sum
of the output capacitance of the 6SJ7,
the input capacitance of the 2A3, and
stray wiring capacitance. The output
capacitance of the 6SJ7 is 7 puuf; the
input capacitance of the 2A3 is Cgc +
(G4 1) Cgp, where Cgc is grid-to-

7k Gh=i . cathode capacitance (7.5 muf), Cgp is
G m ’ grid-to-plate capacitance (16.5 puf),
bstituti xXe and G is stage gain of the 2A3 (2.93 in
LD 293 _ 96 this circuit). Assuming 10-ppf stray
7k — " capacitance, the total shunting capaci-
— 26 % .00525 tance is 89.34 or 90 upf. At 20,000 cycles,
: ’ the reactance of 90 puf is 88,495 ohms.
Zk = 23.03 ohms. (Continued on page 56)
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Fig. |—A 20 to 20,000-cycle amplifier whose circuit constants are worked out in the text.
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Push-Button Signal Generator

This European test oscillator circuit contains some ideas
which have not been seen in American equipment

By ALFRED HAAS*

oscillator is push-button oper-

ated, and the output is continu-
ously variable in three steps. The fre-
quency range is in four bands: 100 to
300 ke, 400 to 660 ke, 500 to 1600 ke, and
from 6 to 18 me.

The tubes are a 6K8 triode-hexode and
a 12A7 diode-pentode. The diode section
of the 12A7 serves as a half-wave recti-
fier for the B-plus voltage. The power
transformer should be able to supply
approximately 125 volts at 256 ma and
12.6 volts at 0.6 amp for the filaments.
The heater of the 6K8 is connected
across half the filament winding, or a
12K8 may be used and both tubes con-
nected in parallel. Fig. 1 shows the cir-
cuit of the oscillator.

A 6-button d.p.d.t. push-button switch
assembly is used for the band selector
and control unit. The type of output is
gelected by pressing various button com-
binations as shown in Table I. Pressing
No. 1 cuts off the audio, and pressing
Nos. 1 and 6 together turns off the en-
tire generator.

ESIGNED especially for outside
servicing, this small 2-tube test

TABLE |
Qutput Press
Modulated :.f. 2,3, 4,0r5
Unmodulated r.f. 1 and 2,3, 4, 0r5
af. -]
off | and 6

The attenuator is a 600-ohm potentio-
meter and an L-network, providing three
40-db attenuation steps. The three taps
are soldered to the output jacks which
are insulated from the panel by ceramic
washers. Since about 100 millivolts of
r.f. is available, the outputs from the

jacks are 10uv, 1 mv, and 100 mv. The
a.f. output is about 5 volts, so the out-
puts from the jacks are 500 pv, 50 mv,
and 5 v. The potentiometer permits con--
tinuous variation of output voltage in
each range.

A neon bulb is connected across the
filtered high-voltage supply to show the
condition of the rectifier. It will start to
glow about a half-minute after the gen-
erator is turned on. It is placed in a
hole in the panel, so that no pilot lamp
is necessary. A 50,000-chm resistor in
series with the neon bulb limits the cur-
rent to a safe value. The 50-ma pilot
bulb in the high-voltage lead acts as a

other one adjusted till the voltage across
the 50,000 ohms is about 3, checked with
a vacuum-tube voltmeter. This gives

50-60% modulation. An ordinary a.c.
rectifier-type voltmeter may be used to
read the total voltage, and the resistors
proportioned to give the proper voltage
drop.

The audio wave form may be checked
on an oscilloscope if one is available, or
by a vacuum-tube voltmeter across the
a.f. transformer secondary. As the value

Push LI

2 6-18 mc, 8 turns, No. 22 enamsl

5 100-300 ke, 480 turns, No. 36 d.s.c.
4 400-550 kc, 78 turns, No. 36 d.s.c.
3 550-1600 ke, 62 turns, No. 36 dus.c.

TABLE I, COIL DATA

L2
26 turns, No. 36 dus.c.
6 turns, No. 36 d.s.c.
5 turns, No. 36 d.s.c.
3 turns, No. 32 dis.c.

fuse if the 12A7 rectifier current rises
to much more than the maximum safe
value of 30 ma.

The 6K8 is used as a plate-tuned oseil-
lator, electron-coupled buffer amplifier,
and mixer. The frequency is not affected
by loading, and drift is negligible.

The pentode section of the 12A7 is
connected as a Hartley-type. audio os-
cillator with the screen grid tied to the
plate. Inverse feedback provided by the
unbypassed cathode resistor improves
the wave form. The condenser across the
primary of the audio transformer should
be between .02 and .05 pf for a 400-cycle
note.

The a.f. voltage applied to the grid of
the 6K8 is adjusted by the voltage di-
vider across the secondary of the audio
transformer. Two resistors are used,

¢ E«‘;’:,‘;l:"g Engineer, Annecy, Haute Savole, . of 50,000-ohm resistance, and the
NEON
i/ Ok P P~ 5004 SEC
315
%ET 001;57 12A7
iF ‘7 IF - MY
L0045 -
M 3| PILOT
\;f b, 2 W i
o} Tlaat 3 $.20K 5K
\7 1, vjLe -3 Ay
=50 0%
I + 7
51"51;14-' L0005 ON 400 -550KC BAND ONLY 200V
Fig. 1—The compliete schematic. The coil LI,
L2 is coil No. 4. The coils 2, 3 and 5 are R5V/25MA
omitted to make the drawing simpler. These =
coils and their switches are connected with m
similar switch points corresponding with the S 6Kt ]
ones shown. Trimmer is used on coil 4 only. “12V/6A
RADIO-CRAFT for MAY, 1948

of the cathode resistor is increased, the
a.f. output voltage will also increase
until a further increase of resistance
causes a decrease in output voltage. Be-
yond this point, the output has a good
wave form. The value of the cathode re-
sistor should be slightly greater than the
one corresponding to the peak reading.

No chassis is used for the oscillator;
and all parts are mounted on the panel

NEON

50 507200V
=.F

Fig. 2—Rear view, showing panel mounting.

(Fig. 2). The tubes are mounted on
brackets made of 1/16-inch aluminum.
The push-button assembly below the
tuning condenser serves as a mounting
base for the r.f. coils. This method in-
sures extremely short leads between
connections. The panel is made of
14-inch aluminum to give plenty of stiff-
ness to the assembly, and the whole unit
is enclosed in & metal cabinet for shield-
ing.

The coils are wound on %-inch forms
with adjustable powdered-iron cores

(Continued on page 60)
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Wi URIQUSLY
l 'I television is
making little

appeal so far
$ to Jacques Dubois,

the French equiv-

alent of John
Smith. There has been a regular tele-
vision service in the Paris area for some
little time, and not too bad a service
either, Program times are: 1150-1205
(daily, except Saturdays and Sundays) ;
1600-1730 (daily, except Saturdays and
every other Sunday); 2000-2130 (Tues-
days and Fridays). Times are GMT.
Vision goes out on 46 me with a peak
carrier power of 30 kw, and sound on 42
me with 5 kw behind it. Have any of you
v.h.f. dx-ers picked up the audio part?
I'd be rather surprised if you haven’t,
for v.h.f. is spanning enormous distances
just now—a point to which I’ll return
later. The vision system is 455 lines per
frame and 25 frames per second, so it
will not suit American standard tele-
visers. Either 25 frames per second or
60 frames interlaced are likely to be the
standards of European countries for the
frequency of their a.c. main supply is 50
cycles per second.

I don’t know of any ready-for-service
French televiser on the market. Certain-
ly I have not seen one advertised in any
French radio magazine. One sees a few
kits of parts advertised, and there’s an
occasional article on how to build a tele-
viser. But that’s just about all. I believe
that a few cathode-ray tubes with big-
ger screens than 2 to 4 inches are pro-
duced in France. The cost of the larger
ones is prohibitively high. That may well
be the reason why there are so few view-
ers of the programs of Télévision Fran-
caise, the concern responsible for the
present service,

Two novel circuits

Some of the new developments in
broadcast receivers are a bit hard to
evaluate. The technical value of some
of them may be secondary t¢ their ad-
vertising value. However., some of these
“talking points” have real interest to
the radioman.

The Bush Bifocal Listening is a vari-
ation of our old friend the local-distant
switch. An arrangement for changing
the i.f. bandwidth from 8-9 k¢ (distant
stations) to about 12 ke (local) is linked
to the volume control. On a loud local
transmission the volume . control is
turned down and the greater bandwidth
comes in. The phrase “bifocal listening”
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Transatlantic News
By Major Ralph W. Hallows

Rapio-Caarr EUBOPEAN CORRESPONDENT

was coined by Christopher Stone: “Just
as my bifocal glasses enable me to see
clearly at long or short distances, so my
Bifocal radio gives me good listening
on near or distant stations.”

The Kolster-Brandes “bridge positive-
negative feedback’ links the feedback
control and the volume control—rather,
makes them one and the same thing.
The output transformer is said to have
a third winding, tapped and grounded at
its center and connected across the
volume control, as shown in the. sketch.

Bt
OUTPUT PLATE

PUT GRID

AAA

(FTR

= 8-
T TGND

e
Bridge-positive feedback, approximate circuit,

Audio voltages from the transformer
aid or buck those from the diode, accord-
ing to the position of the control. When
it is on dead center, there is no feed-
back. By moving it in either direction,
positive or negative feedback may be
applied. I can’t, I'm afraid, give con-
stants, as none have as yet been pub-
lished and firms are, as a rule, rather
sticky about releasing them. But the cir-
cuit doesn’t look as if any values would
be very critical. Experimenters may find
it interesting.

The drawback is, of course, that as
the sensitivity is increased on distant
stations, distortion 1is automatically
made worse. However, where great
volume is required, as for dancing, ex-
treme quality is not demanded, and
where plenty of negative feedback is ap-
plied for high fidelity, the volume needed
is as a rule not great.

And in Russia

The Russians are taking television
very seriously. The technical develop-
ment and the program services are, of
course, both official matters there; so
there can’t be mnuch doubt that television
will be popular. If the authorities decide
that television is good for the soul of
Ivan Ivanovitch, he’ll have to be keen on
it, whether he likes it or not! An article
in the Soviet magazine Radio gives an
account of the expansion contemplated
between now and 1950. In addition to the
stations which have been working for
some time in Leningrad and Moscow,
new transmitters of moderately high
power are to come into action at Kiev
and Sverdbovsk. But that is a long way
from being all. Assuming that a field-
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strength of 1 millivolt per meter is re-
quired for good reception, it’s ealculated
that the following service areas are ob-
tainable from small transmitters with
antenna systems 50-60 meters in height.

Transmitter Radius of service
output {watts) area (miles)
8¢ 5
200 8.25
500 7.8
300 6.4
2,000 10.3

It must be remembered that in most
parts of the U.S.S.R. there is compara-
tively little man-made static to cause
interference with v.h.f. transmissions.

Now, here comes & very interesting
idea. It is suggested, not only that trans-
mitters rated up to 1,000 watts can be
made from standard components by
amateurs, but that they should be made
all over the country. These stations
(which can use air-cooled transmitting
tubes) won’t be owned or used privately.
They’ll be built and brought into action,
in small towns, by the cooperative effort
of local fans and will then be handed
over to the municipal authorities to sup-
ply the television entertainment of the
townsfolk.

That strikes me as a magnificent idea
for getting a nation-wide television
service going in the quickest possible
time in a vast country which contains
innumerable small towns and villages.
The big snag seems to be not the techni-
cal, but the entertainment side. There’s
no provision for long-distance hookups;
hence the programs must, presumably,
be of local origin. My own feeling is
that I'd pay quite a bit to be spared
nightly entertainments by my local
citizenry!

Long-range V.H.F.

I often think that the writers of radio
textbooks published twenty or more
years ago must feel like taking running
jumps into the nearest and deepest lake
when they re-read some of the state-
ments that they once made in cold, hard
print. You'll find it was stated in the
1920’s that frequencies above 3 mega-
cycles were unlikely ever to be of any
great value for long-distance communi-
cations. More recent writers state cate-
gorically that the range of transmis-
sions on frequencies above 30 me cannot
be much beyond the visual horizon. It
has, in fact, often been declared that
with v.h.f. transmissions there is no
usable ground wave and no usable sky
wave, the only serviceable kind of propa-
gation being the direct wave,

Things move so rapidly in radio today
that you hardly know where you are
sometimes. If ever I write another radio

{(Continued on page 10)
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NEW. « « Sensational TRANSVISION Development now offers

LARGE-IMAGE DIRECT-VIEW TELEVISION at low cost!
BIGGEST VALUE in TELEVISION!

Model 10BL TELEVISION KIT with FM Radio
. . . Features Beautiful CABINET with BUILT-IN
LENS . . . Gives LARGE 120 Sq. In. Picture.

Roto-picture effect: Picture “rotates”, giving the
appearance of being in focns and clearly visible from
every angle! Uses 10/ Electromagnetic Direct-view
Picture Tube.

Features mew-type cabinet with huilt-in lens which
magnifies, clarifies and beightens contrast of the pic
ture. The lens also creates the effect of apparent rota.
tion of the picture, so that when the observer moves,
the picture still seems to be in focns and clearly
visible from any angle.

ECONOMICAL KIT, EASY TO ASSEMBLE.
In point of valne, this Television Kit provides the
opportunity of acquiring a LARGE-IMAGE direct-view
television set at a VERY LOW PRICE; alse very eco-
nomical from a tube replacement angle. This model is
available in KIT FORM, for easy assembly; no tech-
nical knowledge required. Simple step-by-step instruc-
tions are included. Saves as much as 50% over the cost
of receivers with similar picture magnitude.

TECHNICAL DATA: Model 10BL uses a 10"/ Elec-
tro-magnetic Direct-view Picture Tube; has complete MODEL 10BL
F.M. Radio which comes completely factory-wired; re-
ceives all ch:u’mels in’ any arca; supplied complete with antenna and lead-in wire. The LENS is 15" x 117, giving a picture size
of approx. 10” x 12 or 120 eq. in.; the highlystyled cabinet measures 26” wide x 177 high x 19” deep, available in Ma-
hogany, Walnut or Blonde finishes.

PRICES: Transvision MODEL 10BL Television Kit, with FM, 10" tube, cabinet with buyilt-in lens, antenna, 60 ft. lead-in
WHT.@] Bl Ao P L A I PTG BB L e el e Ab Pk e _ . . g kb . b P .. List $359.00

MODEL 12BL, same as 10BL except that it uses 12” tube, giving picture area of 130 sq. in. List $389.00

SCOOP! New revolutionary MODEL 7BL Television Kit
with specially designed CABINET with BUILT-IN LENS.

* Uses 7” Electrostatic Picture Tube

* Gives 50 square inch picture of superior quality
FEATURES: Though it has a 7” tube, the effect is equivalent to a
10” set because the built-in lens magnifies the picture. Also picture
performance is superior hecause the lens clarifies and heightens
contrast of the image. Picture “rotates” apparently, as the observer
moves, giving the effect of always facing the observer. This is effective
to a very wide angle. Pre-tuned for 5 channels.
PRICE: including cabinet with built-in lens, antenna, 60 ft. of lead-in
wire Net $189.00

TRANSVISION “SERVICE NOTES"

The Key to Successful Television Servicing

Transviston®™s **Service Notes' is a compliation of eonfidential Tale-
vision Notes and Information, the product of experfence with over
20,000 television receivers. now made available to the publie.

The “‘Service Notes’ Is a most valuable complilation of instruetions
and data on Magnetle and Electrestatic Television Receivers. Thoudh
compiled in the course of servicing Temnsvislon Kits, the informa-
tion is applileable to any type of television recelver.

“SERVICE NOTES' Is complete with photographs and diagrams.
The Information is worth a small fortune. The cost is fow. LIST $2.95

MODEL 7BL

All prices 59, higher west of Mississippiy all prices fair traded.

For further information see your distributor, or write to:

TRANSVISION INC., peet.rc, NEW ROCHELLE, N.Y.
+ Th ill be a SPECIAL TRANSVISION EXHIBIT May 10tk
See TRANSVISION at the PARTS SHOW @ oo o e i ot the SHERMAN HOTEL (Chicaro) m the GOVER.
NOR’S SUITE! Be sure to see the interesting new Transvision Developments in Television and F.M.

RADIO-CRAFT for MAY, 1948
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TV BEAM-BENDER
Clarostat Manufacturing Co.
Brooklyn, N. Y.

The Beam-Bender is used with tele-
vision cathode-ray tubes that require
an external means of controlling loose
jons. This permanen?-megnef type is
en'lrely self-contained and can be at-
tached wlithout tools, which also means
elimination of the breakage hazard.

The unit consists
of two ring maqneh
held in a nonma
netic mounting co
lar. The maqneh

rovide magnetic

ux proportional to
the required beam-
bending function in
the tube. The for-
indicated by the arrow

ward magnet,
stamped on the mounting collar, is ad-
justable.

The assembly is slipped over the base
of the tube and onto the rl?hi position

on the neck. Three spring fingers pro-
vide an adjustable frictional fit.
Since there Is no rubber or organic
material In this assembly, there is no
danger of the mounting udherlnq to the
glass neck of the tube.—RADIO-CRAFT

MODERNIZATION UNIT
Radio City Products
New York, N. Y.

The models 120 and 125 are complete
modernization units, designed to bring
up-to-date many tube testers that have
become obsolete.

Each of these units has a flexible
cable with a plug that is inserted into
the loctal socket of the old tube tester.
The new tubes are then tested in the
sockets provided in the units. Sockets
are included for the new miniature and
subminiature tubes. Extra blank sockets
and spaces are provided for additional
new sockets, should new types of tube
bases be brought out in the future.
Tube-festing charts and data are sup-
plied with the unit.—RADIO-CRAFT

V.T. YOLT-OHMMETER

Electronic Manufacturing Co.
Harrisburg, Pa.

The Medel 110 vacuum-tube volt-
ohmmeter is designed for servicing
television receivers. The d.c. ranges are

0-3, 30, 150, 300, 400, 3,000, and [5.000
volts. On a.c. the ranges are 0-3, 30,
150, and 300 volts. The a.c. range is
accurate up to 300 mc.

The entire unit is fungus-procied to
maintain stability over a long period
of time.—RADIO-CRAFT

.40

A.C. POWER PLANT
D. W. Onan & Sons, Inc
Minneapolis, Minn.

A 3500-watt, 50-80 cycle a.c. electric
plant welghang approximately

pounds per kilowatt as Model 3CK-1R
|s one Fa group employing the Onan
"CK' aircooled, 4-cycle, 2-cylinder
gasoline en?me as a prime mover.

The 3 R has electric push-button
starting, in the form of a special wind-
ing on the plant's generator which
serves as the cranking motor during
the starting cycle. A [2-volt automo-
tive-type battery furnishes the starting
power. ‘

The aircooled engine has a re-
movable cast-aluminum engine hood
to g;rofecf it from dust and water.

The new plants will produce about
one-kilowatt hour of elecfncu% per
quart of gasoline.—~RADIO-CRA

AUDIO AMPLIFIER
Newcomb Audio Products Co,

Hollrwood California
The Model E-}0 amplifier uses push-
?ull &V6 tubes in a multistage inverse
edback circuit, Power output is 10
weﬂs at less then 5'/ distortion. The
?uency response is from 50 to 10,000
es within 2 d
Two inputs are prowded 2 megohms
for a microphone, and 2 megohm for
a phono pickup. The tone control is of

the treble-attenuation type.

The unit consumes &0 watts and

weighs 104 g:ounds 153 ov&r-all dimen-
x

sions _are 53 x inches.—

RADIO-CRAFT

WELDED CHASSIS
E. F. Johnson Mfg. Co.

Waseca, Minn.

The new line of E. F. Johnson chassis
have no overlaps at the corners. This
new feature permits the locating of
holes all the way to the corners. Vol-
ume controls, tfog-
gle switches, etc.
can be mounted
flush inside the |
chassls because of
the single thickness
feature. Rigidity
and durability are
assured by welded
tie bars on the inside of the turned
under bottom edge where they do not
interfere with the mounting of compo-
nents. Bottom plates may be fastened
to the reinforced edges.—RADIO-
CRAFT

STEP-DOWN

TRANSFORMERS
Standard Elecfrical Products Co.
Dayton, Ohio
Staco step-down transformers per-
mit operation of standard [15-volt,
50-60 cycle radios and other equip-

ment from a 200-240-volt supplfv
The transformers are built of high-
uality silicon steel for cool operation.
amls are layer-wound -and varnish-

impregnated. Each is tested at ten

times its rated voltage and at three
requency.

times the operating

The units are supplied with a &-foot
line cord and plug and a recepfacle.
Various sizes are available from 75 to
2000 watts.—RADIO-CRAFT

FM ADAPTER

Schuh's Radio Parts
Chicago, lllinois
This new FM adapter can be installed
on any AM receiver to adapt it to
narrow-band FM reception.

The unit is available in two models,
455 to 465 kc and 915 ke for use with
BC-348 su Kglus receivers. The two tubes
are a 6AKS limiter end SALS discrimi.
nator.—~RADIO-CRAFT

TAPE RECORDER
Amplifier Corporation of America

New York, N. Y.

Medel TP-800-C is one of a new series
of portable tape recorders. It will re-
cord and play back frequencies up to
12,500 cycles, with JJess than 3%, dis-
tortion. In addition, it contalns an in-
stantaneous s'ran‘-sfop clutch.

This model, and others in this series,
¢an be adapted to automobile opera-
tion by means of a 6-volt d.c_ inverter.
They can operate in any position—even
upside down.

The recorders are packed in two car-
rying cases.—RADIO-CRAFT

END-LINK COIL
Pittsburgh Coil Co.

Carnegie, Pa.

This adjustable end link coil is de-
signed fo operate efficiently in a va-
riety of circuits and with beam-power
tubes. Moving the end link by hand
varies the coupling to the rest of the
coil. It can be substituted for standard

fixed end-link coils if desired.
This coil is available in 75-, 150-, 250-
and 500-watt sizes.—RADIO-CRAFT

ifﬁllu:,” |rirulul|
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RADIO-ELECTRONIC DEYICES

CONTACT
MICROPHONE

Electro-Yoice, Inc.

Buchanan, Mich.

Contact mwrophona Model 805 is de-

signed for stringed instruments,
equency response of the pickup is

40 to B.000 cycles. The output level is
from OI to | volt, depending upon the
type of instrument. An inerfia- type
crystal, sealed against moisture and
acoustic feed- back, is the generating
element of the umr

The microphonie is 24 x | x 7% inches
and wm?hs 2 ounces. It comes com-
plete with a clip for attaching it to
the instrument, and a |5-foot shielded
cloth-covered cable. —RADIO-CRAFT

H.V. POWER SUPPLIES

Condenser Products Co.
Chicago, lllinois

The HiVolt PS-i and PS-2 are her-
metically sealed low-current power sup-
|2:||es for transforming 117 volts a.c, to

400 volts d.c. The PS-! is designed to
charge capacitors for use in electronic
photoflash eqmp~ ;
ment. The PS-2 is 4
Intended for use in
oscillescopes  and
television receivers.

The supplies
measure 3% x33/16
x 94 ln/ches agd
welg pounds.

Humidity 1\05 no ef-
fect on the compo-
nents. — RADIO-
CRAFT

V. T. VOLTMETER

Electronic Instrument Co.

Brooklyn, N. Y.

The Eico Model 221 is a wide-ran
completely electronic vacuum- fuge
voltmeter and ohmmeter.

The a.c. and

d.c. ranges are
0.5, 0-10, 0-100,
0-500, and o-l-

‘volis. The
ohmmeter meas- H
ures from 0.2
ohm to ||
megohms in five
ranges. A wide-
ran? decibel

e is includ-

Accuracvlsz%
on all ranges,
and stability is
such that zerp
drift is pmcﬁ—
cally sliminated
after a short

warm-up period.—RADIO-CRAFT

MIDGET TRACER

Radex Corporation
Chicage, lllinois
The Pocketracer is & pocket-size sig-
nal generator that produces r.f. and
ad. signals simultenoously. The instru-

ment is banerv-opermd and consumes
only 150 ma from a I/5-volt battery.

The unit is 54 inches long and
inch in diameter. The signal range s
several inches.—RADIO- C%

PHOTOELECTRIC CELL

American Scientific Company
New York, N. Y.

The Iris is a self-generating barrier-
layer photoelectric ™ cell capable of
several hundred microamperes out-
put, depending upon the intensity of
the light.

It is a compact unit, firmly mounted
on a piece of fransparenf plastic and
is approximately 1%y inches square. Two
holes are provided for mounting.—
RADIO-CRAFT
MAY, 1948
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OVER 37 YEARS OF RADIO ENGINEERING ACHIEVEMENT

T oy
T -‘°“(Irn:|l

CONTINUOUS RESEARCH, study of thousands of cases
of actual field experience now enable us to offer you the
new 900A “VOMAX"”, Revolutionary as was the original,
the new 900A forges far ahead in simplicity, dependability
all-around wusabrlity.

Just 34 months ago McMurdo Silver Co. announced
“VOMAX™"—the first truly stable, ultra-high input resist-
ance v.t.v.m. Lifting the v.t.v.m. out of the limited labora-
tory-application class, Silver engineering and use-experience
made “VOMAX" the first universal v.t.v.m. Its acceptance
was instant and overwhelming — for “VOMAX?” will meas-
ure, at input resistance so astronomically high as not to
“load down” any circuit to which it may be connected —
d.c. volts, a.c., af., 1.f. and r.f. volts, d.c. milliamperes and
amperes, resistance and db. — all over tremendous range
and with laboratory accuracy. Used in scores and hundreds
by such competent organizations as the National Bureau
of Standards, the Navy, Army, F.C.C,, C A A., Veterans
Administration, G. E., Western Electric Co. Recommended
by Bendix, “VOMAX"” is consistently copied, never
equalled — stands today as “standard of comparison’ for
the entire industry.

In announcing the new “VOMAX"” we think you'll agree
that we can feel just a bit proud of having again done the
impossible to give you the world's finest universal Labora-
tory Caliber Electronic Test meter at only Net $68.50.

T Hboratr Sibrer Cor, Soee

EXECUTIVE OFFICES
FACTORY OFFICE

RADIO-CRAFT

HARTFORD 3,
HARTFORD 3,

1240 MAIN ST,
124% MAIN ST,

CONN
CONN

MAY, (948

for
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Net Price

$68.50

FEATURES

Non-breakable glass 7 meter complstely protected
behind ponel.

Single hand.convenient probe gets inte tight places,
banishes usuol snarl of easily lost and broken test
leads.

Newer — and fewer — minature v h.f. tubes.

51 ranges at highest availoble a.c. ond d.c. input
resistance.

Absolutely stable—one adjustment sets meter zero
for all ronges.

No grid current error. Exclusive to “VOMAX®, this
vital feature is carried to new heights in new 900A
24 d.c. ranges ot 31 and 126 megohms, constont
input resistance. 0 thry 3, 7.5, 12, 30, 75, 120,
300, 750, 1200 and 3000 volts, Palarity reversing
switch.

é oc/r‘ ranges, 20 AJ thru 300 me., 20 megohms
input resistance shunted by 7 mmfd, 0 thru 3, 12,
30, 120, 300 and 1200 volts.

3 db. ranges.—10/4-10, 410/ 420 ond 420/ +4-50 db.

6 resistance ranges. 0 thru 2000, 20,000 and
000 ohms. 0 thre 2, 20 and 2000 megohms.

& direct current ranges. 0 thru 1.2, 30, 120, 300,
1200 ma. ond 12 amperes.

True vacvum tube meter in all but current functions.
No low*resistance,
oxide rectifiers,

frequency-aerroneous  copper

niversal O 1t -1
06 FM

] ;;%:;3 il o

stan
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6) WIND INDICATOR

e Please print a diagram of an elec-
tronic wind velocity and direction indica-
tor—W.R.H., Newport, E. I,

A. Fig. 1 is the diagram requested.
The contact interrupter wheel, in the
velocity indicating circuit, is a small
gear or commutator mounted on the
shaft of an anemometer. Its purpose is
to break the connections between the
6V6 grid and ground from 10 to 20
times per revolution of the shaft. One
break per revolution will suffice if larger
condensers and resistors are used in the
range switch circuit.

Two velocity ranges are provided. One
is for winds of low velocity ard the other
for strong winds. The sensitivity control
and the 100,000-ohm range resistors
should be adjusted for best results.

The wind direction indicator is de-
signed around the Ohmite RB-2 direc-
tion-indicating potentiometer. Its shaft
may be directly coupled to the shaft to
the vane or a 1:1 link may be used.

The 1,250-ohm resistor in the high-
voltage lead should be adjusted so the
voltage regulator tubes draw 40 ma with
the 6V6 out of its socket.

WINO VELOCITY INDICATOR
CALIBRATE IN MILES PER HOUR

6V6 17600V

PROPELLER OR ANEMOME TER SHAFT o

SPEED PROPORTIONAL TO WIND 4¢_¢»‘i|’“
VELDCITY s [woseon!

SMALL PA AMPLIFIER

I would like to have a diagram of a
small 3-tube PA amplifier with input
channel for a radio tumer or phono pick-
up and a separate channel for a crystal
mike.—L.T., New York, N. Y,

A. This small amplifier (Fig. 3) de-
livers about 0.8 watt and gives good re-
sults when used with an 8- or 10-inch
PM speaker. The low-gain channel will
work with a radio tuner or a high-out-
put phono pickup. The high-gain.chan-
nel can be used with most crystal mikes,

0) FENCE CHARGER

o I would like a diagram of an elec-
tronic fence charger to operate from
117-volt a.c. lines. Please include pulse
rate and voltage controls.—J.Y.R., Beth-
lehem, Penna.

A. This fence controller (Fig. 2) has
variable output and variable pulse rate.
C1 and R2 control the output voltage.
If C1 is'made up of a number of small
condensers which may be connected in
parallel through a switch, a wider volt~
age variation is possible. R1 sets the
pulse rate. This should be adjusted to
produce about 1 pulse per minute.

T1 is a special fence controller trans-
former with a 200-volt primary and a

sw 80
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Question Box queries will be answered by mail and those
of general interest will be printed in the magazine. A fee
of 50c will be charged for simple questions requiring no
schematics. Write for estimate on questions that may

require diagrams or considerable research. Six to 8 weeks

is required to draw up answers involving large schematics.
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secondary delivering an instantaneous
voltage peak of 3,000 volts into an open
circuit. This unit may be a Stantor type
P-6126 or equivalent.

TUBELESS CONVERTER

® [ have an all-wave receiver tuning
down to 30 mc and would like to increase
its range to about 43 mc by using a tube-
less converter like the one described on
page 19 of the February 1347 issue of
Radio-Craft. Can you supply the neces-
sary coil data?—A.T.S., Cleveland, Ohio.

A. L2 consists of 11 turns of No. 10
enameled wire air-wound with an inside
diameter of 7/16 inch. The coil should

43ue 20-JoMC

TR T

"F
ZD g ;f*zay.pm«r g E:RCVR ANT. TERM.

be about 132 inches long. L1 consists of
2 turns No. 18 d.c.c. wire interwound
with L2. L3 has 24 turns of No. 18 d.c.c.
wire air-wound on a 7/16-inch form.and
spaced to about 1% inches. L4 is 3 turns
of No. 18 d.c.c. interwound with or close-
ly coupled to the low end of L3. L1 and
L4 may be adjusted for best perform-
ance with a particular antenna and re-
ceiver. The length of L2 and L3 may be
varied to alter the tuning rarige.

Al 20K 2050

200 A

WIND DRECTION !

480V
INDICATOR

40MA 7

I17VAC Sv/2A
4K Y

AR —AAr,
2 'LCOOO =1000¥
|

Ti
TO FENCE
-
P

4

—>6.3V/45&
L % E_. 2050 FiL,
2B ”
l| a™_[0-1 ua WETER |
CONTACT INTERRUPTER WHEEL o B oy i 3 .
lggk,?}mmmLm L 6HB Fig. 2—This- electronic fence charger delivers about 3,000 volts.
00K
=7 4 3 6K7 6ca 3217 BEAN POWER
300V 3 J ,.oozEu
Lwkareos | ; [ﬂ
DIRECTION INDICATOR ‘ o AT
POTENTIOMETER 4
SEE TEXT j OD3/VRI50 it | 3
THREE 20150 4
POT. SHAF T OIRECTLY 2
CONNECTED MECHANICALLY a0 asov | aos5va 31K
W HAFT T l
TO WINO VANE
16./600¥
- .IZMSOV AAAZTK
PHONO /RADID 3zL7
W e RECT
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TVACIOC ::of;w
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T isov
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Fig. t—The wind indicator is accurate for low and strong winds.
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Fig. 3—Schematic of the small three-tube a.c.-d.c. amplifier.
RADIO-CRAFT
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YOU’LL WANT THIS
ON YOUR DOOR!

This five-color decal identifies you as the man
Sylvania is talking about —in the big new national
campaign now under full steam in Life, The Satur-
day Evening Post, Collier’s, Radio Best.

Display this decal on your door, your windows,

your truck —to hook your store up with Sylvania's
nationwide advertising.

The decal is yours for the asking . . . in 8-incl L SYI_VAN'A RAD%TUBES

12-inch size . . . in any quantity you want!

self how quickly this cartoon ad catches
ee how strongly it features the Radio Serv-
an’s decal —~your decal!

In every Sylvania ad throughout 1948 . . . in four
great, nationally-rcad magazines . . . your customers
—and the people you want for customers—will see
this decal over and over again. They’ll look for it
when thcir scts need servicing—be sure they see it
on your store.

LOOK FOR THE JOBBER WHO DISPLAYS THIS
COMPANION DECAL

He'’s the authorized Sylvania Distributor
in your locality. He's ready to supply you
with top-quality Sylvania Radio Tubes and
Test Equipment, for the kind of servicing
jobs that will keep your customers ¢oming
back to you.

Authorized
- Distributor

OF FTLYANLA RADIO 1681
4H0 1151 L0UIPMENT

SEND THIS COUPON

NOW -~ FREE

SYLVANIA SERVICEMAN'S DECAL

SYLVANIA

r—_—————__————---_—_-

Sylvania Electric Products Inc.
Radio Tube Division
Advertising Dept,, Room R-1305
Emporium, Pa,

Gentlemen:

Please send, free, the following quontities of the Sylvania
Serviceman’s decals:

DR 12-INCH SIZE

1
l
|
l
i
]
{
|
J
i
I
I
i
t
o

............ 8-inch decals viiveeenses 12-inch decals

A LM ot e YT X cslTs Toveo 2 2 ol ST O :

Company, . ... ....coiinnninssionanins e tasar e

T ST TN

Radio Tube Division, Emporium, Pa. <3 Zone #.........

MAKERS OF RADIO TUBES; CATKODE RAY TUBES; ELECTROMIC DEVICES; e e kit
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIL LIGHT BULDS o o oo o e ey o e e e o o oo e e e e s e o
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Another Good Deal-From Mallory

The Fastest Selling Vibrators in the Finest Line Made—

The Mallory “2448 Vibrator Deal”

WHAT WiLl
MALLORY
DO NEXT?

See Us ot
the Redio
Ports Show

Mallory, first producer of the vibrator,
builder of the sturdiest, most reliable
vibrators made, offers you an attractive
deal on this important replacement part.
A fast moving selection of 6 vibrators,
that will cover 75% of your require-
ments, together with an assortment of
12 buffer capacitors (2 each of 6 ratings),
in an attractive metal cabinet at a net
price of $24.48 to the serviceman.

This is the serviceman’s regular price for

these parts; no charge is made for the
cabinet. You sell the parts for $40.80
—make your full $16.32 profit.

Your Mallery Distributor has them in
stock for immediate delivery. Place your
order now, and get this handsome, con-

venient cabinet for your shop.

More Mallory Vibrators are in Use Than All Other Makes Combined

P. R. MALLORY & CO.,

Inc., INDIANAPOLIS &, INDIANA

RADIO-CRAFT for MAY, 19408
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You men who want to go places in Radio, and who know how much

a solid working knowledge of the field helps to get the big money—
this is I'T! Over 1500 pages of down-to-earth Radio, from simplest
principles to newest Television! It's all there easy to understand—
how and why it works . , . how to construct, install, service.

PA, short-wave, auto-radio, aviation, radio-phonographs,

FM, testing instruments and trouble-shooting short-cuts,
phototulu=—you name it, COYNE'S got it, in “Applied

Practical Radio” |

PRACTICAL! CLEAR! COMPLETE!

5 big volimu=s—1000 illustrations and diagrams, with step-by-step photo-
graphs which “break down' the equipment for you to show what makes it
“tick”. Up-to-the-minute, complete, easy to follow . . . written as only
COYNE books are written!

You must SEE these books to know how easy it is to prepare for the big jobs in
radio. Here's our special offer:—we'!l send the complete 5-volume set for your
7-Day FREE Examination. And with it, we'll include our valuable, new guide for
all radiomen, 150 New Radio Diagrams Explained™, absclutely FREE! If you keep the 5~
volume Set all you pay is $3.00 within 7 days after the books armive and $3.00 per month until
$16.75 is paid—or you can pay $15.00 cash price. If you don’t want the set, return it and you
OWE NOTHING. But either way you keep the 150 Radio Diagrams Beok™ as a gift. That

book is ABSOLUTELY FREE.

SEND NO MONEY

. ... PHILCO AUTO RADIOS
If the new models suddenly go dead,
take a look at the if. transformers.
Midget i.f. transformers are used in the
models CR-4 and CR-6. There is very
little clearance between the lugs and the
can. If great care is not used when
soldering leads to the lugs, solder will
run down the lug and short to the can.
On several sets I have found the plate
or B-plus lugs shorted to the chassis.
HaroLD L. BLiss,
Francesville, Ind.

.. .. OSCILLATOR FAILURE
Some sets play perfectly in the shop

yet suffer oscillator failure when the
set is returned to the owner’s home. To
prevent this, I have a Variac and a.c.
voltmeter in the line and lower the
operating voltage on the set until the
oscillator fails. If the set is a 3-way
portable or a.c.-d.c. model, the oscillator
will probably cut out between 80 and 90
volts input. If it cuts out above 90 volts,
with normal B-voltages, try replacing
the oscillator tube. If this does not cure
the trouble, check the components in
the oscillator circuit.

JOHN B. MOORE,

Lebanon, Tenn.

. ... GROUNDING A.C..-D.C. EQUIPMENT

A.c.~-d.c. apparatus may be operated
safely when attached to ground if only
one wire is plugged into the line. A good

RADIO-CRAFT for MAY,

REMEMBER cml.-:pon Is not an order, just a request to see set
free and get the FR.

E BOOK. But offer Is limited, so act at once!

0. K., sem
Practical
Radin-Craft
Radle Diaj

NAMEY}.

ADDik

Brond New!
Exploins circuits
of lotest sets.

DIVISION

set, “Applied
joul  offer in
or 150 New

i
|
|
2, . }
|
I

!
1
'
|

Technotes

ground is attached to the equipment and
only one terminal of the line cord at-
tached to the plug. (If the line cord is
of the resistor type, the terminal with
the resistor must be the one attached.)
The plug is then inserted in the socket.
If it is plugged in correctly, the equip-
ment will operate. If the connection is
wrong, no damage will be done, and the
tubes will simply fail to light.

It is sometimes convenient to attach
equipment to earth, and at other times
there is danger of accidental grounding.
This kink is useful in either case.

EriCc LESLIE,
New York, N. Y.

{(This circuit will not work if the
equipment has a negative return iso-
lated from the chassis.—Editor)

. ... ECHOPHONE EC-1 AND EC-IA
If the pilot lamp burns brightly and

then burns out, look for a shorted by-

pass condenser at the plate of the 35L6.

Replacement with a 600-volt unit pre-

vents future breakdowns of this sort.
RicHARD LYTWYN,
Detroit, Mich.

+ o+« INTERMITTENT COILS

Automobile sets and others sometimes
develop intermittent noise from corro-
sion in the if., oscillator and r.f. coils
caused by dampness. If the coils are in
a plate circuit, shorting the plate to

1948
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ground through a 2,500-ohm resistor
will draw encugh current through the
coil to open it permanently.
B. BUEHRLE, JR.
Ferguson, Mo.

. ... BATTERY RADIOS

When the complaint is distortion in
the audio section of farm or portable
radios with 1.4-volt tubes, replace the
output tube.

This should be tried even when the
tube and all components check good.
This trouble is very common in sets
with 3Q5’s.

JOHN MEDNANSKY,
Belle Fourche, S. D.

« « « . FIRESTONE 4—A—30

If the complaint is very poor volume,
loock for an open screen resistor to the
6SJ7 first audio tube. Poor velume with
serious distortion is often caused by the
6K 6 cathode resistor changing in value.
Replace with a 450-chm, 10-watt, wire-
wound unit. Reception with push-button
tuning only may be due to a shorted
.01-uf condenser from the screen of the
6SAT7 to ground. Replace with a 600-volt
condenser to prevent future trouble.

If the dial turns hard, look for mis-
alignment in the guide pulley on the side
of the chassis. Bending it back inte
alignment will remove the stiffness.

JoHN R. SIMPSON,
Gainesville, Fla.
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Here's great news for FM and TV Service Shops! A
new, top quality sweep signal generator—product
of a manufacturer with vast resources, advanced
engineering “know-how'’, and wartime experience in
producing test equipment—now available, DIRECT
FROM THE FACTORY—at a phenomenally low price!

FRONT PANEL CONTROLS
A — Sweep width 500 KC to opprox. 10 M{

8 . Phasi . FREQUENCY RANGE 3 BANDS TUBE LINEUP
2 - ; n'ung (on!ro T (No bond swifching necessary) A — 604 — Fixed frequency modulated
LRI AT Uy L VAT {2 to 227 Megacycles) oscillotor

D — Selecto switch FM — RF — (AL

E — RF Output control

F — 40 cycle horizontal sweep output

G — Amphensl RF output shieided
Connector

A—-2-—-T77TN

B — 40 — 154 M(

€ — 151 — 2271 mC

D — Colibration and reference scales
E — Diol scole length

8 — &4 — Continuously Vorioble beoY
frequency oscillotor

€ — 604 — Mixer — Cothode follower
output fube

D — $Y3 — Rectifier tube

j €LECTIRONIC CORP. OF &MERICA e

FIFCTRONIC CORP. OF AMERICR

GENERAL INFORMATION

A — High frequency insulation
throughout

B — Moximum output 500,000 U/¥

€ — Power required 105-125 Volt 50-60
AC 35 Wotts

D — Powes line filter built in

E — Speciol Midline copacity tuning
condenser

§ — Pilot light line indicator

G — Generotor output con be used eithée
frequency moduloted or pure RF

AM SIGNAL RADIATION
GENERATOR LOOP AND
, .
’ 8 RF bands. Frequency ALIGNMENT
/ 4 A coverage l(:’OKq-75fMC.
G B a0 e Tm | WAND 1

L
aE9"S
&) oo g7y ®

%
®

ternal modulation at 440
cycles. Phase shift audio
oscillator and internal
modulator. A.C. 105 to
120 volts, 50 to 60 cycles.
Special Hammarlund van-
able condenser; 3 step
RF attenuator Continu-

Provides loose
coupling. Checks
loop-oscillator ‘
tracking. Increases
efficiency of receiv-

FM FRONTEND

Complete with 3 tyubes, including
Magit Eye, B8-108 M(.

For use with 10.7 MC 1.F.§,,

er's alignment or
mistracking. En-
ables the service engineer to make
gain measurements. Professional ap-

high Q resonant tuned lines.
Heavy silver overlay on lines and

ously variable RF-AF
attenuator control. Ultra
stable two terminal RF oscillator. Pilot light line indicator.
Cathode follower output tube. Modulator percentage continuously

contacters. High frequency in-
sulation throughout I-RF stage,

variable from front panel, internal or external, 0 to - . detector, and os-

1009,. Heavy 16-gauge stee] cabinet. Complete with 50 ") - 1‘":; “": rciultssMaylr $ 95 C'll!lelor. Large 7 S 95
4 (standard brand) tubes. Amphenol co-axial con- $ ¢ used oh any signa ::l el"ulel dial

necting cable, ground cable, operating instructions generator. Complete with hassis floated,

and guarantee. operating instructions. non-microphonic.

BACKED BY ECA WITH R.M.A. GUARANTEE. WRITE FOR ECA CIRCULAR
ON PARTS AND ADDITIONAL EQUIPMENT.

RUSH YOUR ORDER TODAY ... TO INSURE PROMPT DELIVERY.
ORDERS FILLED IN SEQUENCE AS RECEIVED. PRICES F.0.3., N. Y. C.

ELECTRONIC CORPORATION OF AMERICA

353 ‘WEST 48th STREET o« NEW YORK 19, N. Y. o PHONE: CIRCLE 6-1985 Cable Address: ECAEPLT

RADIO-CRAFT for MAY, 1948
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EVER

I HAVE
VALUES | e FERED

MODEL D-9—Comblining low cost
with high performance standards
ideal for manual record piayer
Used evtenslvely for modern re-

placements. Mounting. center ad-
This Low Price Justable to 644" or 7%

0 TogR\CES
HIGHEST QUALITY

WORLD'S BEST RADIO BUY

WM Rasen Laborobre bt wlless arwthor FIRST m moniat oot
ot Saryi Por brdeson, heicirn o don The ot 011! o0 @ mbmatoons,
Berihday B

e,
EXTRA POWER = TONT — BEAUTY

Statuary
Actually Less Than The ~ Brown finish.” Complete with 127
Replacement Cartridge Model D9 ... ..‘..Lllg.prlco $4.95 .-_ Paper Tubulae
Only $1.75 each e TS Cip Ay (SalmlIArBive Condensers
o OF THEIR
e M o AT AT
o Model MT 100 m?-ms-n qublityr etinderd aeane | i!’nKES , ™ By-Pass Condens-
" ara frem our regyl 1 joetre ~am 5
: ;?QT&RD:GSRTEEEELA,?&EE We are elmply makios n'_n‘:u. new | Sela epester. Sturdliy Stlfw:ﬁ:p",f:‘;‘f‘,.{onyﬂ-l.lf%. :“‘":I'::
merchandias. Gon = " i .
A STAND ITUPORLAY IT DowN Whan our prossnt ‘siosk Is sesiated | S8 Owm veive coit wrapped and Phenolle SRS 0 coie.
ANGE §— the pries witl be much Wighar.—Yeur 2800 Ohm Fieid. ble waterproof 86al. T ed In
DC Voltmeter—0-5-50-250-500 volts low Brice on any of the herials Meiew. § Cat. Ne. 123131 ’5 5 So same high ;!”c'"c.tclonulnc tead
DC Milllammeter—0-1-10-100 milis ORIF_wvnsenrssmmrssssnisenis S1.83 | Ssch Ee 88 .9 :;.“,.mou. VT fuse. Cenuis
AC vVoltmeter =- 0-10-106-500-1000 @A Unimount underhesd. Fity il Medal non-indugtive foll c%nu."nteed-
volts. Ohmmeter—Low range—0-500 Cars, 5 Unconditionalt b0 Single
ohms. High range—0-100,000-1 Meg. A Clraatia, 3 Factlen—d0-83) ALINCO 5 cat. Cap. S0 1., Lots
chm, P e — L gy P SPEAKER No, Mfd.
METER ST s M. ¢ Loy
3%~ round bakellte case. Sturdy i E ’2:- "i“' Ne. ‘:”?;.m;l.::w g.'," t. (:"’ ‘;';'c‘s 7-07 001 zsgg :’;% 'g:
& ——— . N - g
D'Arsonval movement, | Raciart Undocnosd Mount 3 Sections 1 1.45 Zz;g 002 %.u ::g gg
\ o @3, L 1 1.49 s 9 25.85 2 i
Steck Ne. C36IBL........cceie $3.98 & 1 179 27-840 .01 Y 540 08
——————— - "
ANTENNA:.“C; I,:.‘OF'KE‘,O'LS E Joreiee medlart Tws Insulsiar Cowi 27'%‘4; 'gs g:g ‘-3’5 'g?,
- ‘endar oun Joc it - .
HI ain type-high Imped- Toth Na. B IODAL. e 8L 05 O-1 Meter Value § 2,243 05 2993 & o8
oh g ype- high Imp. ! 2784 320 1.20
ance primary—Bank itz wire @ Wassico DAIIT 1o SA0 3 Bection e uat DAl 771844) = a2 j8es  8.10
wound. Heavy Chrome finish Cowl or fender et i mter e | Z7-845 2 800V or
ANTENNA COIL — Catalog mount, Fine  Foundstion  Wnit, 29.93 6.30 o
No. V48§00 Stock No. C-DAI.....ccceooiionnoes 31,98 Mufdrede of waes for 27-846 002 2993 630 ar
! R.F. TYPE — Catalog No. Detuns mediant Adiostais asele. this instrument. Compiete | 27.847 0025 205 gy o7
‘W E64-501 Q Boe wole Mount Fender Mount. 3 Sec. ‘:.'::_ "‘::"“;':l;"“"‘- 27-848 ‘g‘f’ 2993 6.30 'g;
i aar to » - o . -
290 Gibiavomcon, | B ST g | B M BR Ge W
each Catalog No. 64-505 TELEPHONE HANDSET 5 2083 630 a0
Highauelity wunit. Mag- Zr-851 .08 93 6.30 o
Y o eberox - 005 29.9 7
COMPACT AUDIO MBSO _ fo0s dotimmeiene: | B3 a2 e 60
TRANSFORMER. | assoTment e o 3% 1m0
ingRgria” e, BI'5uf? | 100 mesistors memom e S| B s uR% TR e
rent Mma. Many uses. footiiheiry Re tylivdcees a7 g 2w 7. :
Overall size 2 X 1 $/16 % covered cadle with PL 27-857 .01 00V
H €8 plugs. 1 08
;‘;,’34;”'. 1!:‘:3’;. centrs 1- A useful assortment of economy- Biand Wew Modat HIDU....o....Your Cost $3.95 27-868 006 M4£V 7.20
49¢ Stoek No. 9-396. Your cost type carbon resistors. All are brand - 1 8.10 09
C T PS03 | new and coded with standard RMA Motor Starting Condenser Value 27-850 0025 3943 B
"""" R s A A . color code. Most popular resistance 1 Aerovan Oil tilied condenser. amta, 1 0 09
UNIVERSAL oUTPUT :';lu'eb;. In 35 watt gizes. Shpg. wt. 1 ;43 ::-_‘::.;:;:Lr_.:mo:"m:::. a t|5 :9'.4::66 or Over ,.on.'
/ A . . b 2 ntities Lots ©
TRANSFORMERS CatNa 729 ... ... 98¢ Gensers may be assorted | CL S
Single or P.P. Plates to RESISTOR KIT—OQutstanding value 25 to obtaln max g
2-15 ohm V., C. Prl. 2500 100 assorted 5, 1 and 2 watt, Insu- ®mmitters, motor starting, ctc.
fo 1300 ohms, SO MA.L | lated Metailzed I.R.C. Resllt(;'i. Al CHOUTLL S
” watts, s tre. 2%, at. Neo, 7- Eacht.: .. ... 96
’ 9. -2l Eachi.........
99¢ i‘:'l’yc"g;?'e:;" 2, your cost KIt—106 Micamold Mica Condensers

Popular size bakellte mica capacl-

AUDIO

real savings.

ance 1::'!-321:. Bl gax. ?ogﬁ'\’r'ofﬁ'%";'.ﬁ' standard types 89¢
rl. ma., Mtg. Ctrs, cUo-——vioun Cost ..., 5.0 0..dlg
89¢ 27, Stock R 9-0393 BAKELITE KNOB KIT

your Cost 89¢,

7V

Banapa plug 6-32 thread
—13%” Lo
B-32

ng
Banana plug

" Long ...
Octal Mip Socke
67-450 ohm d!
5~3.000 ohm
Yy pilot lite assembly
Horlz, Mount
Open type crystal de-

thread

6

tector Kit .ool. shocssi. -
Neon Hte 2 watt $-14-
Edison base .

Neon ilte Y,

tall ieads, only

2 conductor rubb

22, per ift. cidor.pres

o osaan
No. 14 Solld Cloth Cover
wire, per ft

T T e [
No. 14 stranded cjoth
“over wire, per ft..... ... 1l%¢c

TRANSFORMERS Trom B00008 ia: 1o Ba gy 2n0e
Interstage, types

Avaliable Immediately at

$gl. P-PP Grids, Imped- in regularly used capaclties. Alf are

ICA Unlv, Line Cord...,.49¢
HVy. Dut{c!oled cir. Jack 11¢

App. Line cord & plug 19¢
Radlo Noise eliminator...49¢
100 Stranded Aerlal wire 29¢
Astatic xtal mike & std, $7.95

n. speaker $149
yn. speaker 149

tors. Unmarked, but all guaranteed
perfect. High quality units at an

49¢

Plate & Filament Transformers
Many uses for OSC and buffers, small

d.
Your Cost ......... S ......98¢

O S S AN XY
TRIMMER CONDENSER ASS'T.
20 Assorted Trimmers and Padders

50 Asst. bakeflte knobs. Set screw
type.
Stock No. 7-273.... $2.48

'&@‘suuaa
TiB

fush Butten
Cardon Mixe

98¢

With Cord
and Plug
Yalue $12.00

XMTAS. New shielded transformers
operates 274 Xmtr.-1200 VC. T. 200
MA. 5V @ 3a—Two 63 VC.T fil. @
3a ea, serles these for 12 Volts to op-
erate Xmtr. .......0.., versver

FILAMENT TRANSFORMERS

Two Windings — Fully shielded
sturdy construction. Originally
made for RCA. 110 V, tapped pri-
mary. Secondary 5V, 3 a. and
6.3,V.C.T. @ 4 a. Sizxe 2V x3x2',".
No. 9-201 Each =

Heater Cord, per ft..... g BC
Hardware Ass't.
solder, |ugs, 2 lbs........
Coll form grooved steatite
3~ Dila. 544" Long. ea.....19¢c
Antenna Loop,. stranded
reptacement, each ........
YOLUME CONTROLS
All shafts 143" Dila.
V" or Longer
Cat. N

0.

20-1263 5000 ohms, ea.....25c
20-1261 100,000 ohms, ea...25¢
20-1269 Dual 1 Meg., ea...25¢ | 815 ... 2.
Potentlommeter wire wound | 70% off list,
4500 ohms 12" case,.....39c | all new, Stan.
Oll fliled Condensers. Real | dard Brands.
buys. The types you fellows | 65 ceande
can . Note: Alf condensera
square cans except 600V type
.which Is round Inverted

4 mfd. 600V...

1 mfd. 1000V

2 mfd. 1000V ..

1 mfd. 2000V ..

All "Tubes
Brand New

n

228

RADIO.-CRAFT for

.re45¢C
25Z5 ....40c
4

.001-2500V mica .
1002 BOOOV . ...

MAY, 1948

3 4
FOR ALL ORDERS
LESS THAN $200 ADPD 25¢

FILAMENT TRANSFORMER

Fully Shielded, R.C.A. type. Tapped
primary for 115 V-60 cycle; 5v at 5a.
Secondary — Insulation satisfactory
for operl{lng,hlgh voltage rectifiers.
Excellent for high grade ampilfiers
etc, Mtg, space 2V4"x233"x27%". Stock
No. 9-40B—Your cost.......... a5¢

49¢ CHOKE
Harmetic Beat  Shislaed

50 M.A., 190 ohme—Resl
Wuy, only 4%c

Case a8 Abova aize 27
X 2% X 3,

744 West Broadway - Council Bluffs. lowa
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TEST LEAD POLARITY
A bayonet plug attached to the ends
of a pair of test leads makes it possible
to switch them to different instruments
without the need for observing polarity.

\ \\\\

N
\

ACDC VM COND CHECKER DECADE BOX
CONDENSER AND
RESISTOR
= QU; -j e
BAYONET SOCKETS

BAVONET g\,
PLUG 3 \

POS. TEST PROD

NEG. ¢

The negative lead is soldered to the shell
of the plug and the positive lead at-
tached to the center terminal. A bayonet
socket is attached to each instrument.
Inserting the plug into the socket makes
the proper connection automatically.
JoHN J. MACGOWAN,
Minneapolis, Minn.

NOVEL BAND SWITCH

While constructing a two-band re-
ceiver, I used an idea for making the
manual tuning control also serve as a
band-switch control. The band switch
was mounted at the rear of the chassis,
its shaft directly in line with the tuning
control shaft. The original tuning shaft
was replaced with the blade of a Phil-
lips-type screw driver, and the only
other additions were a compression
spring, a short Phillips-head screw, and
two metal inserts salvaged from old
knobs. '

ﬂnmn?
o

oo

L PHILLIPS SCRTW
L. ¢ SCREWDANVER

TO DIAL & TUNER

n ~RELEASE SPRING
wKNOB

The screw was set in one end of insert
A and soldered into place. The assem-
bly was then attached to the band-switch
shaft. The other insert B was then at~-
tached to the tuning shaft and placed to
keep the driver point about 14 inch out-
of-mesh with the screw.

To operate the switch it is necessary
only to push the tuning knob in a bit and
turn to the right or left. Upon release
of pressure, the compression spring be-
tween knob and shaft bracket pulls the

50

SN

MR

N

RN 3 N

serew-driver end out of mesh, and sta-
tions are tuned in normal way.
OLIVER HORNUNG,
Chicago, 1il.

WIRE STRIPPER
A metal photo elip makes a good wire
stripper for hookup wire. Merely put the
wire between the jaws of the elip,
squeeze them together, and pull the wire
out fully stripped.
is clip is also very handy for hold-
ing ends of wire together for soldering.
GEORGE W.ECHSLER,
Brookly?% N. Y,

NON-SLIP LINE CORD

To anchor a thermoplastie-covered
line cord simply and neatly inside the
chassis, wind two or three layers of thin
vinylite-covered wire onto the end of the
line cord inside the set. With the flat
side of a clean chisel-shaped soldering
iron, heat the insulations of both the

™

GROMMET
-

= 4
ITVLINE

T
CveRes g
cord and wire till their surfaces merge.
When the wires cool, a smooth resilient
skin will cover the anchor knot.
Lupwic FURTE,
London, England

ODD SIZE RESISTORS

When I cannot obtain an odd-size
value of resistor, I make one as follows:
Roughen the surface of a small strip
of 1/32-inch sheet mica and paint a line
with India ink down the length of each
side. Wrap two turns of No. 24 wire
around each end of the strip and hold
them in place with a conducting cement
to assure a good connection. (This
cement is made of powdered graphite
mixed with coil dope to form a medium
paste.) After the cement dries, coat the
entire unit with thinned coil dope.

One resistor made in this way meas-
ured 47 megohms. Other values ean be
obtained by varying the amount of ink
used or the size of the mica strip.

CHARLES J. APPLEGATE,
Champaign, Il

HEADPHONE REPAIR
When headphones become defective,
almost always one of the coils is found
to be open. This coil can be shorted out,
allowing the current to pass through the
other coil. The phones are less sensitive,
but still usable till replacements can be
obtained.
JOSEPH FIEDERER,
Worcester, N. Y.

RADIO-CRAFT
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ANTENNA SWITCHING

A simple doublet antenna is very
effective for reducing noise on short-
wave bands. However, an antenna of
this type gives poor results on the broad-
cast band. To rectify this shortcoming,
I used the arrangement shown, with
good results. The switch is a 4-pole, 3-

TODOUBLET 4

— 1

N - e —— -
£4P0LE ~3CONT.~ 2 POS. SW

broser 4 onoonser

contact, 2-position type. Throwing it
from the first position to the second con-
verts the doublet to a T -antenna and
makes all the necessary changes in con-
nectiong to the receiver.

OTT0 WOOLEY,

Colorado Springs, Colo.

COIL WINDING TIP
It is usually hard to thread the end
of a thin wire through the pin of a coil
form. But if the wire is first threaded
through the eye of an ordinary sewing
needle, the needle then can be used to
pass the wire through the hole in the
pin.
RALPH WALTER,
Jersey City, N. J.
(The fine wire also might be soldered
to the end of a heavier wire.—Editor)

DIAL CORD REPLACEMENT
When a dial eord is difficult to replace
because of the position of the pulleys,
a spoke from a bi-
cycle wheel makes a
good stringing guide.

CORD Use the head of the

HEAD OF SPOKE, OR PART THAT HOLDS
IT TO BICYCLE WHEEL

spoke to push or lift the cord over the
pulleys that cannot ordinarily be
reached.
GEORGE ‘A. FELIX,
Valley Stream, N. Y.

FREQUENCY HALVING

It’s easy to get on 80 meters even if
you have only 40-meter crystals. Use a
regenerative tetrode crystal oscillator,
but plug an 80-meter coil into the socket
of the plate tank circuit. The buffer and
following stages should also use 80-
meter coils. All the circuits are tuned
to 80-meters, half the frequency of the
40-meter crystal.

Although tuning is somewhat critical,
the stability is good and there are no
chirps in the keying.

JOHN A. GLASS, W9SSW/3,
Bismarck, N. Dakota
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MONEY BACK GUARANTEE — we believe units offered for sale by mail order should be sold
only on a “Money-Back-If-Not-Satisfied” basis. We carefully check the design, calibration and value
of all items advertised by us and unhesitatingly offer all merchandise subject to a return for credit or
refund. You, the customer, are the sole judge as ta value of the item ar items you have purchased.

L The Model 88-A COMBINATION

SIGNAL GENERATOR

| AND

SIGNAL TRACER

The ultimate in signal tracing procedure is achieved by the Model
88, for the use of this model, enables you to wuse either the broad.
cast signal itself or the signal injected by the Signal Generator. This
is especially useful of course when servicing “dead” or “intermitient”
receivers. The Model 88 you will find is the greatest time-saver ever
provided for by combining a full range Signal Generator and Signal
Tracer into one unit the set up time for interconnecting, etc., is en-
tirely eliminated.

Signal Generator Specifications:

% Frequency Range: 150 Kilocycles to 50 Megacycles.

% The RF. Signal Frequency is kept completely constant at all out.
put levels. This is accomplished by use of a special grid loaded
circuit which provides a constant load on the oscillatory circuit. A
grounded plate oscillator is used for additional frequency stability.

% Modulation is accomplished by Grid.blocking action which has
proven to be equally effective for alignment of amplitude and
frequency modulation as well as for television receivers.

% Positive action attenuator provides effective output centrol at
all times.

% R.F. is obtainable separately or modulated by the Audio Frequency.

Signal Tracer Specifications:

% Uses the new Sylvania 1N34 Germanium crystal Diode which com-
bined with a resistance-capacity network provides a frequency range
of 300 cycles to 50 Megacycles.

% Simple to Operate—Clips directly on to receiver chassis, no tuning
controls. 2

% Provision is made for insertion of phones of any impedance, a
standard Velt-Ohm Milliammeter or Oscilloscope.

The Model 88 ¢omes

complete with all test ONLY

leads and operating
instructions,

The Model S-35

REFLEX PROJECTOR

COMPLETE with built-in driver unit conservatively rated ot
35 watts—will handle up to 55 watts without blasting.

For the sound technician who demands the best in reflex speakers. Heavy gauge
non-corresive aluminum in the main trumpet section completely eliminates
blasting and blaring. The Driver is conservatively rated at 35 watts and can
safely handle 55 watts without blasting. It incorporates a number of new im-
provements. The standard metal diaphragm heretofore used has been replaced
with a new plastic diaphragm. This overcomes the resonant peaks of the old
type; also, because the new plastic diaphragm is absclutely impervious to
atmospheric changes whereas the old type. was subject to atmospheric corrosion
we arc enabled to guarantee the unit for one year. Model $-35 provides a maxi-
mum of coverage with 2 minimum of power thus reducing installation costs.

SPECIFICATIONS:
POWER (CONSERVATIVE)—35 WATTS: AIR COL. The Model $-35
UMN — 3% FT.: DISPERSION — 80°: POWER Comes Complete
(PEAK)—55 WATTS: BELL DIAMETER—15": IM- with Built-in
PEDANCE—$ OHMS: FREQUENCY RANGE—130 TO pr¢yor unit

5000 C.P.S.; PROJECTION—% MILE; FINISH— ONLY
ATTRACTIVE TWO-TONE CRYSTALLINE. = F0F¥ coeeeee

209% DEPOSIT REQUIRED ON ALL C.0.D. ORDERS

GENERAL ELECTRONIC DISTRIBUTING CO. wewiorx: — w.x

RADIO-CRAFT for MAY, 1948 sl
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ARTERS

BUFRAD CAR RADIO ANTENNAS

All of our car radio antennas are made of triple plated Admiralty Brass Tubing, complete with low loss

shielded antenna lends and high quality fittings.

SIDE COWL—BR-1, 3 sections extend to 66”. Your price—single units—$1.50; in lots of 12—$1.36 ea.
SKYSCRAPER—BR-2 has 4 heavy duty sections that extend to 88”. Your price—single unita—$2.45; in lots

of 12--$2.25 ea.
TILT ANGLE—BR-3,
$1.60; 12 lot p!’lc&—-’l 25 ea.

VERSATILE—-—BR-4 single hole fender or top cowl mounting may be adjusted to conmform with all body

may be adjusted to all body contours. 8 sections extend to 66”. Single unit price—

contours. 4 sections extend to 56”. Single unit price—3$2.90; 12 lot Price—$2.76 ea,

THE MONARCH—BR-5, single hole top cowl mounting, 3 sections extend to 56”.

12 lot price—$1,75

- WORLD WIDE MAIL ORDER SERVICE!

Single unit price—$1.90;
ea.
AFTER SEEING OUR ANTENNAS AND COMPARING, YOU WILL NEVER BUY ANY OTHER MAKE!

include free parts and diagrams for the conversicn to *
receiver.

BENDIX SCR 522—Very high Frequency Voice Transmitter-Receiver—100 to 166 MC. This job was zood
enough for the Joint Command to make it standard equipment in everything that flew, even though each
get cost the Gov't $2500.00. Crystal Controlled and Amplitude Modulated—HIGH TRANSMITTER OUT-
PUT and 8 Microvolt Receiver Sensitivity gave good communication up to 180 miles at high altitudes. Re-
ceiver has ten tubes and transmitter has seven tubes, including two 832's. Furnished complete with 17
tubes, remote control unit, 4 erystals, and the special wide band
set. These sets have been removed from unused aircraft and are guaranteed to be-in perfect condmon “‘ile
in the

‘centinuously variable frequency coverage'

The SCR 522 complete with 24 volt dynamotor sells for only $37.95. The SCR 522 is also available with a

antenna that was designed for this )

-

BRt BR2 BRI BR4& BRS

brand new 12 voit dynamotor for only $42.95.

Undreamed of valus. Uses
Lnputs brought 1o jacks at rear pancl. Varlous ocutbut im-
pedances available at rear Dpanel connections. Steel e¢ase
Included. New in ori€inel carton. 8hipping weight 30 lbs.
SUPER SPECIAL—$4.95 while Bupply Tasts.

with rubber ‘earpleces.
Every snall' guarantoed Dorfoct. $.59 per pair OR 3 PAIRS

1.00.

ALL THREE
1. AUDIO AMPLIFIER V5 i % ‘microphons
with chrome hzndles. 9° long x 9" high x 6* deep. Tubes
2. RADIO HEADSETS Iy puocreseitis, e
FOR

3. HOME. WORKSHOP AT BARGAIN PRICE

Accurate and Dreclge 2 speed guaranteed hobby lathe, the
cssentlal machine for tbe home workshop. Bturdy

FLUORESCENT LIGHT BALLASTS. 8ingle 30 or 40
watt,$1.68; Dual 40 watt High Power Factor—$3.75.
HEADPHONES-—Highest guslity Bignal Corps head-
scts with 12° cord and pluz $1.25. 6° rubber covered
patchcords with phone plug and socket—45c.

LINE FILTERS—I110¥—sach unit contalns two 2 fofd.
oil filied condensers %nd a2 15 amp. iron core choko.
This filter has innumerable uses such as oll burnor
line fliter, otc. A ten dollar value for 98c.

RT-1579 consists of n ithree stage cascade 68J7°s and
SF8 output stage h.lsh galn, high fidelity unpuﬂar with
80 cycle. 110V power suppiy on the same1334xl chas-
&ls, which s protected by a substantial steel wver over

quality cornponents such as a husky power transformer
and oll «condensers, this upit is obviously intended to
glve yoars of ‘trouble-free service with n0 more need
for repairs ithan a telephone. Disconnecting one wiro
each, from the speclal Input and outbut fikters, will re-
sult 1n as high a fidelity smpllfler as cah bo obtalned.
Your cost with tubes, dlagram and parts list included

—-$14.95,

RT-1655 — 11 tube .crystal comtrollad superhet re-
celver for 24-28V DC operation. Beautiful ehasns
and cobinet. Uses latest tubie types includin
miniature 6AJ%’s. Tubes and lchemntlc mlmied
Only ‘s fow avallable at ......

or
light production work or factory standby 2ervice Supplied
with 56® of ‘belting for coniecting to any available electrie
motor or power take-off, such ss on 8 jeed or tractor, Alio
included in this unbellovable offer are such accessories as a
%* drill chuck with speclally hardened tool steel jaws, & 47
electric furnace high speed .grinding whesl. s cotton buffing
wheel with a large supply of buffing compound, snd s 4%
steel wire scratch brush. Your cost $6.00. Bole export agent.
Distributor 1nquities invited.

NO C. 0. D.'»—0RDER NOW—DON'T DELAY

AUTO RADIO DEALERS! ATTENTION!

Nationally sdvertised brand of 1948 car radlo which will fit
practically any car ‘and every pocketbook. Six tube superhotérodyme
with three gang r.-ondmsor ahd 6%” speaker, $32.20 for sample,
or Dealer Drice $29.97 each, In lots of fwo or more.

Here 15 20 iter .that no lervluomm who repairs auto mradlos should
be without. Nationally advertised ATR BATTERY ELIMINATOR
lhaol‘;ippllee porfecuy nmu-ed 12 VDC or 8 VDC at 14 amp from
1

RADIO SERVICEMEN {! Buffalo Radio Supply’s lower
prices mean increased profits for you. Order all of your
needs from us and receive in return courteous service and
first class merchandise at the lowest prices in the country.

TUBES—AIl t¥pes in stock, 60% off on all tubes If ordered
in lots of 10 or more.

TRANSFORMERS —AIl types in stock AUTO TRANSFQRM-

ERS; Steps up 110'. or uwn duwn 220v lo 110v——8 .95,
FIL. TRANS.: 6.3v. gl Universal Output Trans—
8 Watt--89¢; 18 \Vﬂtb—-ﬂ 29; 30 WaLL—GI 69. AU DIO TRANS'
FORMERS: B Plate to 8. Grid, 8:1—79¢; B, Pllla to PP

QGrids—7%8¢; Heavy Duty Class AB or B. P.P. ioputs—8§l.
Midget Quibut for AC-DC sets—69e: MIKE THANSFOHMER
for T-17 Bhure microphoms, simflar to UTC ouncer type—3$2.00
Btancor 8B or DB _mike o Mne or gTid—$1.95.
POWER TRANSFORMERS—Half-shell type.
Contertapped winding. Bpecify either 2.5 or 6.
when ordering.
For 4% tube sets—850V, !OMA
For '5-6 tube sets—650V, 45M
For 8-T tube sets—875V, BOM 5
¥or 7-8 tube seta—T00V, MMA 5Y
For 7-8 tubs sets—T00V, TﬂllA 5V
Fc; 581% tube sots—T00V-80MA. 5V- SA.
or 9 11 tuba “Sots 100V, BV & 6.8V-4
9-15 tube sete—800V, 150MA, 5V k 6.3V.. 4
GONDENSERS—-PAPER TUBULAR 600 WV-—.00L. 002, .
A—10e; ELECTRO-
—20e: 10mf H

110V, 40 oy,
S_f fllement

—8e; .01, .05 90.
LYTICS; 8mfd 200 d
20/20mtd 150"—35:: 30/20 150v—46¢; 50mfd
475v—34e: lomfd B50v—865¢c: OIL CONDENSERS:
49¢; 2mfd 600v—29¢; 3X.1mnfd 600v—29¢.

SPEAKERS-—These PM spoakers are the finest that aro avallable
All have hmvy oversize Alnieo V magnels -

4m!d. 800y

34" 2 essenscenesee SIS ... .. G'for $6.60
4 . $1.15 . b tor $6.60
. $1.10 . 10 Yor $9.50
....... . §1.50 . . 6 for 58.70
. $4.50 $21.50
. .95 $20.
. .95 $26.
g . $5.50
[ S -]

Cable Address: BUFRAD

52

supply
901 $75.95

AT LAST YOU CAN AFFORD
A LABORATORY STANDARD
MICRO YOLTER

The famous Measuremonts Corp. Model 8B, § Tubo
Laboratory Btandard Slgnal Generator {that sold new,
FOB Botmten, N. J., for $310.00 net) is_avallable
in perfact condition for 25 ‘to 60 cycle, 1156 V AC o0p-
eration. Untdl now this

ig the sort of topfiight

lab equipment that -dis-

eriminating buyere havo

only vainly hoped would
be released at a bargain
price. Worth every oent
the manufacturer asks,
but svallable FOB Buf-
falo while our Nmited
lasts for only

Such companies as Ad-
miral and John
Meck, Inc., have ordered
from us and repeated
many ‘times an these 78 Model 78-8B Standard Slg- ¢
generators for use 1in nal Generator, Two Fre-
their laba and produc- Quency Bands DbGetween 13
tion Bne testing. snd 250 megacyeles.

“REMEMBER THAT A STANDARD I3
ONLY AS RELIABLE AS ITS MAKER.”

»CLOSING OUT

4

provides deflecting current for magngtic yokes
desizned to run on the AC supply on LST ana

satisfactory
ldvenlm.-d as surplus at $1

a pr

y others. Our

ternal etreutits from rece
T8 from 8 dis

aiimnls Just
apen  doo
LORAN

slzo rugged tool,

Amazing perpetual factory guarantee assures you of

tubes and parts. Made by Western Electrie with typical ME

wvvvvvvvvvvvvvvv

THE FOLLOWING DESIRABLE ITEMS AT
SACRIFICE PRICES TO MAKE ROOM IN OUR
WAREHOUSE FOR INCOMING STOCK

87 130'* RADAR ‘P.P.1, SCOPE, comnlete with § tﬂb!: ineludin
Selsyn motor an
hoats. Vlrlouu rankes
scope availahle for navigational radar or pan

AIRCRAFT MARKER nzAcon RECEIVER_Comblete with 3 tu
the recelver you have been waiting for to control models,
ced al only 36.98.

INDICATO! osclLLoscops complete with 268 tubes ant a 87 ecathode ray tubo,
superior to other ‘scope€s because the multivibrator elrcuit COPPOTA

traces RimMultancously on screen. Thus inpUt and outPut of an amplifier stoke can be wicwed at same
time on screen. Distortion is indicated ¢onclusively by difference between input and outxru! traces,
while fidelity 1s made evident by identical traces. Government instructl .9

o bbb b & & 0 A A AAAAAS A
TERRIFIC VALUE — PORTABLE ELECTRIC DRILL

(Sold at fess than sstablished factory price s0 we cannot mention brand name)
Only $19.95 equipped with %” Jacobs Geured Chuck and Key. Not an jntermitient duty dril), but a full
Most conveniont type switch. natural grip handle, and balance like a six shooter,

Precision eut gears—turbine type cooling blower—extra long brushes,
No stalling under heaviest pressure because of powerful 110 Volt AC-DQ moter and multiplo balt thrust

earing.
Other bearings sclf-atgming lifetims-lubricatod: Chrysler Oflite type
Made Por toughest year-tn and year-out worvice in plant or on construetion jobs

o-Troe
25%, deposit on ©C.0.D.'s. Full refund (you pay transportation) d4f not pleased J'Ith drill after trial.
Minimom order $3.00—All prices sobject to change—259, deposit with C.0.D. orders

BUFFALO RADIO SUPPLY, 219-221 Genesee St., Dept. 5 C. BUFFA

RADIO-CRAFT

duty
ma 35
fully shlelded—!! 95; 73

FILTER CHOKES: 200, 300 400, 500 ohm Hcfh!
] ) di

$4.25; Meisnner type’

core A filter—

c or 25 for
Lapped mter chokes—25c; 8 amp.
28e¢: Choke-condenscr combination, !llcnl 1o replace

any slze speaker tield 'when ulnl..\l]inz PM speaker—79c.
llo\( CIRCUIT BREAKERS of Magmetic type: Follow-

g Curr!nt Ratings in St,ock 1.28, 3, 4, 8 Ampa.

B¢ Bpecifly. $1.95 eac

SEV[N ASSOﬂTED 1.F. TRINSFORMER&—SI 88; Filve

Asstd, Osclliator Colls—88c.
SELENIUM HEB"‘IFIERS—D‘I‘y disc type 1145*, 1~ 1.2
Amp. maxlmum, sultable for eonverting relays to
AQ, for supplylng filament source In portable radios,
conven.lnz D(. meters to AC napplications, and also

used low current chln.'ery—sﬂc
Ell RECTlFIEI—FuIl wave, may used for
placement, or in conuruct.lun of all '.Y'P'!s of test ﬂq‘-llP-
ment—$1.25. Half Wave_—90c,
FREE 11 l l THIS MONTH ONL'
A HIGII GRADE CRYSTAL PICK-UF WITH TNE PUR.
CHASE OF EACH PHONO MOTOR AT %4.8

MICRDPHDN ES—AIL na.l.lonull}'
known brands. Bullet crystai—

$5.45; Bullet Dynamic—S$7.45;
Mike Jr. —GOc. Handy Mike—
900 ; Mike—83¢; BHURE

T-17 MIKES, with push to talk
switeh—9%¢,

20 ASST'D COIL FORMS, in-
cluding 11 ceramic, 3 polystyrens,
snd 6 fber, all useful sizes—50¢.
VARIABLE GDNDENSEHS 350
MMFD, 5 gang
—$1.49; 8
MMFD, 1750v
long shaft
miniature variables,
MMFD-—49c: G5 M :

sPacing, axtra
Hammarlund—69¢;
25 MMFD
100 MMFD |

—39¢; 50
—&69¢; 140 MMFD—79¢.
INTERRUPTION FREQ&:ENCY COILS8 for auper-To-

generative receivers or the tremendously popular
adapters for stendard broadecast_sets. Iron core with a
resonant frequency of 50 KC—39¢; Alr Core, 100 KO

—29¢,

30 MC1F TRANSFORMERS. double slug tuned—25¢.
:;m e!jl(:zvll)EO AMPLIFIER PLATE COILS—SIug
un.

REMOTE CONTROL UNIT: Aluminum case 4x512”
containing 2 potentlometers. triple pole switch. 4 knobs,
pear mechanism, counter and pPhone jacks—5%¢.
MODULATION TRANSFORMERS—I10 watt, metal
case 98¢; 30 watt, open-type, $1.95; 40 watt. cust alum- |
fnum case, $2.95; Cinss "B’ Input transformers, cast
aluminum case. Sl.95. scelver audio transformers,
65¢: Transceiver modulation transformors, £5e.
MINIATURE PLIERS -SET eontaine one of each of
the following: Needle nose, flat poge. Parrol nose,
standard mnose. contained in a leathsrette case.
Your cost—$1.98

SOCKET WRENCH SET consisting of b sockets rang-
ing in size Yrom 5/16 to %" and a handle—79¢.
AUTOMATIC WIRE STRIPPERS will strip up to
1000 wlras per hour, 3 handy tool for any service job

807 tube - in finn! power etage that

self-contained 110 V. power tunnly
2 to R0 miles. The mos

mmle television nppuuuons —N-uonnlLv

price, nnly
bes and aensltive relay to control ex-

rently

r rated aan be used to Present two

on manuatl included.

a Hfetimo of troubl

MAY,
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One Hundred assorted RESISTORS.............

RADIOMEN'S HEADQUARTERS i WORLD WIDE MAIL ORDER SERVICE!!!

DUE TO POPULAR DEMAND WE REPEAT THESE TERRIFIC BARGAINS
Three assorted new MICROPHONES, including push-to-talk type ...........vovnviiirnernneenes....91.49
Ten assorted R. F. Chokes including high frequency types .........cceiviveiiiiiiiniiniiieen .8 .35
Five assorted AUDIO or FILTER CHOKES ...........ccoceiuunnneisrnsrssranrsnnnrrerronaceernss..$ 99

Ten assorted JAN CABLE CONNECTORS, including SCR274,622 and BC375 types ...:...covvvvenn...$ .99
Six assorted OIL FILLED CAN TYPE CONDENSERS, all with mounting brackets.....................$1.49
Ten assorted METAL & BAKELITE KNOBS—(no wooden knobs) ........c.covvieeniinineeean.....$.39
Six assorted YVARIABLE CONDENSERS, including butterfly types .....................
Six assorted POWER and AUDIO TRANSFORMERS, all new ..........c.oiiiiiiinininnnanena.....51.98

Six assorted isclantite and bakelite R. F. COILS, shielded and unshielded ...........
The. above ten assortments totaling over $12.00 at the unbelievable barzain prices listed can be purchased
together as one lot at n super-special total price of only $10.00. All merchandise guaranteed to be as advertised.

ceeeee.. 3149

.$ .99

RT1483 7 tube amplifiers contalning 3.7F7, 1-TY4, 3-TN7T. 4 potentiometers. numerous resiators. filter and
Lypass condensers. filter okes, power and audio transformers, and silx sensitive plate relays. A milltary
development that provided amaring stepless control proportlonal to ion required for ailerons. rudder
ard clevator., in the orlginal application. A conirol amplifier of the ordinary (ype would deflect the rudder
by some arbitrary amount when the ship was blown off the course o port or starboard. The result would
cither be that the correctlon was insuffi¢lent and Lhe plane ¢ontinued off courses or the correction would be
too preat, mlarting a serics of tackings and would ETeatly Increase fuel consumption and eclapsed time in
reaching the objective. This phenomenal upit, with Ite 3 amplifiers and six 3000 ghm relays in bridge
elrcuits, will accurately control any 3 operutions, related or unrela in minutely adjustable uniquely quan-
titative variations in elm;rggurwnm or roverse directions. 9~x74x8 black crackle aluminum case. Brand

‘ ' ' SCR-274N COMMAND SET

The greatest radio equipment value in

history

A mountain of valuable equipmenf that includes 8
receivers covering 190 to 550 KC; & to 6 MC; and 6
to 9.1 MC. These receivers use plug-in coils, and
consequently can be changed to any frequenciecs de-
sired without conversion. Also included are two Tun-
ing Control Boxes; 1 Antenna Coupling Box; four
28 V. Dynamotors (easily converted to 110 V. opera-
tion) ; two 40-Watt Traensmitters including crystals,
and Preamplifier and Modulator. 29 tubes supplied in
all. Only a limited quaftity available, so get your
order in fast. Removed from unused aireraft and in
guaranteed electrical condition. A super vafue at
$29.95, including crank type tuning knobs for re-
ceivers. Without these knobs the receivers can’'t be
tuned, and are only useful for parts. Don'§ buy
without knobs! We slso include one 60 cycle, 110 to
24V filament transformer for receiver—FREE,

RECORDING AMPLIFIER, 2 stage, 110 V, 25 or 60 cycle high gain amplifier built by re-
cenitly bankrupt manufacturer specifically for recording use, Transformer for low impedance
wire recorder head or magnetic cutter included on chassis. Tone and volume controls and
switches on chassis for playback, recording or use as public address amplifier. Complete
with tubes ......... F .. $9.95

it i bussissssiavaeaiaia T T NP R s

Alominum gear box 18xBx7 that containa two power-
ful electric motors and two matched gear trains, 62
gears in all varying in size from % to 4 inches in
diameter. This unit is readily converted to rotate a
beam antenns or any other similar usage...... $3.00
BRAND NEW 110 V AC INPUT POWER SUPPLY,
in grey enameled shock-mounted case 9” x 10” x 16”.
Several heavy duty resistors, 3 chokes, 4-1000 V and
600 V gil-filled condengers, 1 relay, 2-5U4's, 3 voltage
regulator tubes, safety interlock, and several fuses
are included In this regulated power supply at the
bargain price of ..... $5.95

BC-221 FREQUENCY
METERS with calibrating
Crystal and calibration
charts. A precision frequency
standard that is useful for
innumerable applications for
laboratory technician, service
man, amateur, and experi-
menter at the give away
price of only $38.96.

ibr kit containing c¢verything
:}?:?t li(scn;cr:;::xl-yct?zo‘;:‘::uctta 100 KC gsc. thr:t will
supply 100 KC marker points to your receiver so that
it may be used for frequency determination. The 100
KC ecrystal is worth far more than the price that we

are asking for the complete kit.

KIt (00K Plate and 6l voltage supplied by receiver ..... $9.95

Kit (00KA Ssme as above, including 110 VAC or DC
yelf -coutained power supply .o.....-. Frsiieemsistis. $12.95

S8CR-284 TRANSMITTER-RECEIVER —
This medlum power transmitter snd the
accompanying 7-tube very sensitive recelver
are naturals for 80 or 40 meter operation
(phone or CW), on elther fixed statlons or
mobile applications. These units are brand
new and come complete with 17 tubes, key,
microphone, 200 KC calibrating erystal and
instructions and dlagrama for use with up
to 100 watts Input to the fAnal stage on 40

W 10 Volt
O e el ms pane 00 CV- usinc vehicle or 110,795 | any 1632V DC source for $12.95.

PE-109 32-Yolt DIRECT CURRENT POWER PLANT

This power plant consists of a grsoline engine that is dircct coupled
to a 2000 watt 32 volt DC generator. This unit is ideal for use in
locations that are not serviced by commercial power or to run
many of the surplus items that require 24.32V DC for operation,
The price of thia power plant is oniy $58.95. We can also supply
a converter that will supply 110v AC from the above unit or from ¢

BRAND NEW INVERTERS AND DYNAMOTORS

PE 6A: A 24 to 32 V DC input, to B0 V. AC regulated output converter ........cvvoe-oronon... . 312.08
PE I9A: A 24 to 28 ¥V DC input. to 80 ¥V AC st 800 cps output ,....... ol b s O e jeca $9.95
(We include a stepup trans{ormer with each of Lhe above so that 110 ¥ AC i3 avallable from efther.)

27 VDC input 285 VDC @ 15 MA output . ......ocooviiinnenn o a ey R o . it vee 98¢
27 ¥ DC input. Qutput 300 V @ 150 MA, 150 V 15 MA and 12 ¥V 5 Amp. .. 85

gﬁ.‘oo
R1H

AC ........
DC for fleld excitation, the above
dynamoior will proside a good scurce of 12. 24, 400 or 800 V DC.)

@
12 V¥ DC input. Output 300 V @ 150 MA, 150 V @ 15 MA and 12 V. @ 5 Amp. ..
13 or 26 V DC input. Output 800 V DC, 400 VDC @ 135 MA, and 9 ¥V
{By running on 6 ¥V AC, 80 cycle Input. with 2 small smount of

GENERAL ELECTRIC RT-1248 15-TUBE TRANSMITTER-RECEIVER

TERRIFIC POWER—(20 whaits) on any two instanlly selected, ecaslly pre-adjumted frequencliea from 435 to
500 Me. Transmiiter uscs 5 tubes Ineluding a Westcrn Electrie 318 A as final. Recelver uses 10 tubes includ.
Ing 955’s, 84 first detector and oscillator, and 3—7H7’s as IF's. with 4 slug-tuned 40 Mc. IF transformers,
plus & TH7, 7E6's and 7F7's. In addition unit contains 8 relaym deslgned to operate any sort of external
equiprment when actuated by a recelved signal from a8 simllar sct elsewhere. Originally deslgned for 12
volt operatlon, power supply Is not included, as It is a cinch for any amateur connect this unit for 110V
AQ, using any supply capable of 400V DC at 135 MA. The ideal unit for use In mobile or stationary scrvice
in the Citizen’s Radlo Telephone Band where no license is necessary. Instructions and diagrams supplied
for running the RT-1248 transmitter on clther code ofF wolce Ih AM or FM tranamission or receptlon, for
Use as 8 mob|le public address syatem, as on 80 to 110 Mc. FM broadcast recelver. as & Facaimile trans-
mitter or receiver, ns anp nmateur telewision transmittet or recelver, for rcmote control relay houlmrm
for Gelger-Mueller counter applications. It sells for only $29.95 or two for $53.90. If desired for marine
or moblle use, the dynamotor which will werk on elther 12 or 24V DC and supply all power for the set ts

GENERAL ELECTRIC
150 WATT
TRANSMITTER

Cost the Government $1800.00
Cost to you $44.50!!1!

This {5 the famous trarsmitter used in U.B. Army
bombers and ground stations. during the war, Its
design and constructlon have been proved In servics,
under all kinds of conditions, all over the world. The
¥ ‘:."‘ B # entire frequency range Is covered by means of plug-
e . 3 = in tuning units which are included. Each tuning unit
has its own oscillator and power amplifier coils and condehsers, and antenna tuning elrcuits—all designed
to operate at top efficlency within 113 particular frequency range, Transmitter and accossories are finished
in black crackle, and the mlllilammeler, voltmeter, and RF ammeter aro mounted on the front panel. Here
aro the spocifications: FREQUENCY RANGE: 200 to 500 KC =nd 1500 tg 12,500 KC, (Will operate on
10 and 20 meter band with slight modifieation}. OSCILLATOR: Self-exclted, thermo compensated, and
hand callbrated. POWER AMPLIFIER: Neutrallzed class *“C’" stage, using 211 tube. znd equipped with
antenna coupling circult which matches practleally any length antenna, MODULATOR: Class "B —uses
two 211 tubee. POWER 8 Bupplled complete with dynamotor which furnishes 1000V at 350 MA.
Complete Instructions are furnishied to operate set from 110V AC, BIZE: 21%x23x8% inches. Total shipping
welght 200 1ba., complete with zll tubes, dynamotor power supply, five tuning units, antenna tuning unit
and the essentisl plugs. These units have been removed from unused salrcraft but are gusranteed to be
in perfect condition

Minimum order $3.00-—All prices subject to change—259% deposit with C.0.D. orders

UFFALO RADIO SUPPL

RADIO-CRAFT for MAY, 1948

-221 Genesee St.,

14-TUBE UHF SUPERHET
RECEIVER—$39.95

This beautifully constructed receiver was designed
especially for Signal Corps communication service, and
is one of the finest and most sensitive sets ever manu-
factured. Operating from 110V 60 cycles, this set has
two tuned RF stages, tuned converter and oscillator,
five I.F. stages, using iron—core L.F.’s, a diode detector,
tuning eye, and a two stage amplifier that will drive
a_speaker or phones. The frequency range is 168-210
Mes. It is a simple matter to operate on other bands by
making a slight alteration in the tuning coils. A com-
plete pet of tubes is included with each receiver, along
with a circuit diagram and parts list. The high-voltagre
power supply delivers 150 milliamperes, and is well
filtered by a heavy-duty choke and three 7 Mfd. oil-
filled condensers. This buy of a lifetime cost the gov-
ernment about $700. Amateurs and experimenters will
never aghin be able to purchase fine equipment at such
a tremendous saving! See January Radio-Craft, Page
57, for complete conversion to television receiver.
Cable Address:
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25 Ceramicon
Condensers

Provide ultimate stability. lemperarure
coefficient is determined by the ingredi-
ents of the ceramic di-electric; control-
lable to within very fine limiting values.
Color coded. Flexible pigrtail leads. Shpg,
wt. 1 Ib.

APSSIl=Your Cost......oovvumarrnnarnrennen

Crystal FM Converter

Change old FM (40-50 MC) to new
FM in a few moments and at Jowest
cost. Efficient operation; this is a su-
perior device. No loss of 5|Enal Easy to

install.
sﬁﬂﬂ
=

APS700—
Your Cost

Only

RADIO WIRE TELEVISION, INC.

Dept, JE-3, 100 Sixth Aveave, N. Y. 13
Bend No. AP8511 @ 69¢c each ......

quantity ( )
Nc:itAl:S?W @ $6.00 each......quan-
y
Enclosed: Check { ) money order ( )
Bend Catalog ( ) New Flyer C42 ( )
Name . i n e RS s esaie
N AT 88 i e it ey o .
City . ...Zone....State. . ...

MULTIPLYING MACHINE

| Jan A. Rajchman and George A. Morton,
Princeton, N. J.
{assignéd to Radio Corp. of Amerlca)
Patent No. 2,433,237

Magnetrons are well known as generators af
high-power microwave energy. Here they have
sanother important use. A pair of magnetrons 18
used with associated apparatus as an instanta-
neous multiplying machine.

A simple relation exists between the magmetic
field of a magnetron and fts anode voltage, when
| the anode current is nmintained constant. For
[ this type of operatiom, the anode voltage E s
proportional to the square of the corresponding

field H» We may write

E, = KHj = E(a+ b)%;
FEs = KHz* = K{(a—b);
E,— Es = K(HS— Hy’) = 4abK.

The third term of each equation simply empha.
sizes the fact that any two numbers (or quantities
like 1 and 2) may be regarded as the sum and
difference of two other numbers. For example,
[ 9 and 5 are the sum and difference of 7 and 2.

MAGRETRONS 1!.—-. =
+
!
- %} ¥ ;r

The equations show that if the magnetic fleld
of one magnetron is made proportional to the
sum of two voltages (a+h) and, if the fleld of
the other magnetron is proportional to the differ-
ence (a—b), then the difference between anode
potentials {s proportional to the product (a X b).

Referring to the circuit diagram, 2 triodes are
used as class-A amplifiers. The input voltages
are a and b, respectively. Both plate currents flow
through Rl in the same direction, therefore the
voltage across it must be proportional to (a+4b).
Currents flow in opposite directions through the
halves of resistor R2-R8, therefore the voltage
across it is proportional to (a —b). These volt-
ages are amplified and then connected across the
magnetron field coils.

It is clear that H1 is proportional to (a-4b)
and that H2 {8 proportional to (a — b). The anode
current of each magnetron is held constant by a
current regulator. Then, by the previous equa-
tions, the difference between anode potentials must
be proportional to the product (aXxb).

To operate the ealculator, input potentiometers
are adjusted to apply desired potentials to the
amplifying tubes. The product is read off at once
F on the calibrated meter M.

3

f COIL TESTER

: Jouph K. Thompson, Pittsburgh, Pa.
b [assignad to Westinghouse Elec. Corp.)
Patent No. 2,432,948

This is an improvement in the method of test-
ing coils by comparison. In the usual method the
colls are placed on opposite legs of a transformer
ecore in which an alternating field is produced.
The coils are connected in series so that the cur-
rent induced in one bucks that in the other. A
meter connected in the circuit will read zero if
the coils are identical.

Usual practice is to place the etandard and
upknown coil on the opposite legs of a U-shaped

core. The a.e, winding is-on the bottam of the U. A
fourth snd removable side completes the magnetic
circuit. This method, while convenient, leaves air

New Radio-Electronic Patents

By I. QUEEN

gaps which are effectively in parallel with the
usual leakage gap. Bince the air gaps cannot be
made exaetly alike, the magnetic flux through
the core legs is not the same.

_..'.L‘ul,

AC
f—————————

T

;
iy

et mramm

O,

In this method the primary is wound on the
removable side (A) of the core. The air gaps are
now in series with the core, and cannot cause un-
equal flux thromgh the core legs.

RADAR TELEVISION
_James W. Gibson, Avenel, N. J.
{assigned to Western Electric Co.)

Patent No. 2,429,933

Radar and television may be eombined to
form images and scenes otherwise invisible to the
naked eye. Short radio waves are directed
against the desired target. Reflected energy is
picked up and converted into electric currents.
These are video currents which: may be used
to control a television receiver.

The reflected radic waves are focused by an
electromagnetic lens made of material having
a high dielectric tant, A porcelain lens can
be designed to have a radiua of curvature of 18
feet and a focal length of 8.74 feet. Such a lens
forms an image 2 feet mquare from a scene b
miles square at s distance of 50,000 feet,

The focused image is made to fall upon a
mosaic within & vacnum pickup tube., This
mosaic is made of tiny rectifying elements at-
tached to a plate, Each element is spherical in
shape. The exposed portions of each element
are made of copper and the parts which con-
tact the plate are of copper oxide. When electro-
magnetism travels through these elements, they
induce currents which are rectified. Positive
charges appear on the exposed parts, and the
plate becomes negative.

An electron beam is caused to scan the
mosaic a8 in a conventional television imbe,
As this beam wsirikes an element it caumes the
latter to discharge through resistor to ground
and back to the tube eathode. These video cur-
rents are amplified and reproduced.

& |woeo
v

TELEVISION REC.

SOURCE OF ¥RF. /[ .
\\‘
\ 7L*\_ \\
\\ !/ “.-.““~ \\
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I can train you to pass your
FCC License Exams in a few

-
Commercial
-
Radio Operator
short weeks if you've had any l .
practical radio experience—
amateur, Army, Navy, radio I c e n s e
servicing, or other. My time-
proven plan can help put you,
too, on the road to success.

Lef me send you FREE the
entire story
Just fill gut the coupon and mail

it. I will send you, free of FRE E

charge, a copy of “How to Pass

FC&geLic:nse Exams,” plus a Tells where tor ap;;lz for and take the exam-

sample FCC-type Exam and inations, location examining offices, scope

Catalog A, describing opportu- . of knowledge required,, approved way to pre-

nities for you. pare for FCC' cxaminations, positive method
of checking your knowledge before taking the

Edw. H. Guilford, Vice President examinations.

Get your FCC ticket in a FEW SHORT WEEKS

7
'T S EASY I F Yo U US E C I R E Look at the job opportunities yoo will have when you get your
. FCC ticket
SI M PI- I FI E D T R AI N I N G A N D Forestry and. conservation eBus and truck fleets

COACHING METHODS AT [Etaaug b
Private autamobiles Highway Patrol

HOME IN YOUR SPARE TIME JEwaaiig Aleiines®
Look at these average pay schedules for Broadcast Jobs
Reported by FCC Nationwids Survey

Position Big Stations Little Stations
gtra(l"]lsﬂ:ull.t}mgl'1 Engloeer .........c.cocuiiiiues. Sgggg $3000
- . . udio Engineer = 3650
Get your license easily and quickly and be ready for the $3000 to Chief Enginesr 7700 4300

7500 jobs that are o to ticket holders. training is. the onl
glannenj course ofrcom‘:’lﬁlng andktrain?n rt?)atcl{asdlz t:l?::(l:tl)E to am FoEé Other lobs requiring FCC commercial Hcenses pay simitar salarles.
license. Your FCC ticket is recognized in all radio fields as proof of
your technmical ability. Employers often give preference to license
holders, even though a license is not required for the job. Hold an
FCC “ticket” and the job is yoursl

Look what these students say?

“Thanks. to this. course, I now have a very good job in a local power
plant’s test department. I couldn't have obtained this job without
the math and basic electrical theories in the first part of Section I
of this course.”™

Stud. #2893N1T

‘T have been working for Police Radio Station WPFS in Asheville
for five months since getting my second-class ticket.”
Stud. #2856N12

“You may be interested to kmow that I am employed at the local
broadcast station, wbere I am a transmitter operator. I took and
passed the FCC examinations last February.”

Stud. #2754N12

Don’t Waste Valuable Time

|
MAIL COUPON To y‘ l CLEVELAND INSTITUTE OF RADIO ELECTRONICS
DA ] | RC-5 Terminal Tower Cleveland 13, Ohlo
Don’ 5 i i i ] "I want to know how I can get my FCC ticket in a few short weeks, Send
inm;-:di}?tn:efg f,;:it'-lmﬁk:hlso:a!{lrablecalsf::::t;‘l)inhe(;x‘o?gcg;b: I me your FREE booklet “How to Pass FCC License Examinations” {docs
h you. 1ou £ 3 Y not cover exams for Amateur License) as well as a sample FCC-type exam
ave a bank account, enjoy vacations, and have easier and § 7 g Catalog A, describing opportunities in Radio-Electronics
better living, But you must have your FCC License. Hurry! ] ’ ’
Fill out the coupon right now and mail it. There is no ob- K55 | 16000 000000000d060 6005000 00EH B oL |- 150000606 00500000 00000
ligation. You owe it to yourself to get the full story NOW. |
a . o I ADDRESS ..... 000abodT alaeleleleloat ole btk B b 3 e Rt - 1) o =
Cleveland Institute of Radio Electronics
A i 5 RS N U P P ZONE...... STATE gl o
RC-5 Terminal Tower Cleveland 13, Ohio 1
= ! i i I, Bill,
Approved for Training under "G.I. Bill of Rights” B RloVEETTa el for ayoliment information under G.I. Bi
"-----------------.--------
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g N\ b pr e g & }
UNIVERSITY LOUDSPEAKERS - INC. |

80 SO. KENSICO AVE

56

And that’s important because
the primary_purpose of any
loudspeaker s 16 convey intel-
ligence and not just make a
UNIVERSITY

loud noise.
loudipeakers

£ -can whisper, too!

with the high

est conversiton efficiency of an
speaker of comparable size

not only give maximus sound
output with mrmimurn power
nput, but reproduce every de.
tail and inflection of the voice
at all levels from a whisper to

a shoui

A JOB-RATED SPEAKER

FOR EVERY APPLICATION!

Several high effic
cierey models
with  econtinuous
powsr capatities
up fo 25 watts
and response to
15,000 cyecles. All
unconditionally
guaranteed for
one year,

il PAGING, CALL-BA

REFLEX TRUMPETS

A wide
available
every requirement
— voles, musiec,
paging and talk.
back.
proof, sturdy con-
struction for years
of dependable use.

DRIVER UNITS

Avaliable
many types and
power ranges,
Com paet
high convorsion
efMciency
high sensitivity,
Standard
coll
permit easy Ine
stalfation,

variety
for

Weather-

CK SPEAKERS

In

design,
and

volce
impedances

SUPER POWER SOUND
PROJECTORS

Many slzes—100,
150 and 300 watts
with ¢onservative
ranges 10 a few
miles. Excellent
quality even at
full powsr. ldeal
for Installation in
aeroplanes and
thurch steedles.

- ~f

EXPLOSION PROOF SPEAKERS

Radial and direc-
tional
uss in mines, re-
finerles, raliroads

types for

and shops. (Im.
muns to llve
steam,. salt-spray
or complete im-
mersion. Powsr
handling capacity
15 watts,

24 page technieal cata-
log available on request.

%

1! No. 2A113, 3 Conductol

i

‘4

TRt
=

il

8| hobby nook, repair shop, store, etc. Shipped com-

| plete with twa 20 watt lamps. dize 25Yax9Vax5%"",
v \:‘?. 13% Ib‘s. 6 at
o. 30A60 Q!

‘ Spec. Eu¢h4...‘...‘$8’2 Each, .......... _$7'73

WHITE PLAINS, N. Y

;| | stations con originate coll to Moster VYery simple to
! insrols with ony 3 conductor ccble.

{| Improved heavy steel, high reflection baked white

T=*=*=*=*=*=‘|’I.'

% fservicewitna STAR | %
I I

% New LOW price... X
i same HIGH guality |

THE T

[
TESTER i

VOLT—OHM—
MILLIAMMETER f

An all-around tester with high quality "
Il features at an amazingly low price. Built
for versatility and handiness. Gives you
eagy, accurate reading, with a 44", 400
microampere meter. Case is metal, crackle
Il Anished. Comes complete with batteries, |
*tut leads, and inatructions for use. *
It

DESIGN DATA
I, 5—DC VOLTAGE RANGES—0 to 000 voits
*- 5—AC VDLTAGE RANGES—O to (000 volts
¢ 5—QUTPUT METER RANGES—O to 1000 voits
||  4—DC CURRENT RANGES—0 to 1000 ma ||
® 3. RESISTANCE RANGES—D to § megohms
® DECIBEL RANGES — -10 1o 454 *
] You are using the best when you ‘'Service i
with & STAR."” Contact your dealer to-
* . day or write us direet. *

Literature avaifahlie on aft STAR prod.
1l uets, Writs for your coples today! )
*

* STAR MEASUREMENTS CO. *

[ 442 East 166th St., Dept. C-3. New York B9, N.Y. "

ca
MASTER-REMOTE INTER-COMS
Push button selcetion for | to 5 remote stotions
from this quolity built 4 tube, 2 wott Mastcr station.
Severol remotes con be ‘paged’’ ot one time. Remote

Sturdy, good
wood cobinets, wolnut finished  Moster
x 614", Remote 6V x Tk 4"

| lookin
| 12x7

Y

Mo. 32A234X, Master Stoti d
e say e ot $29.95
! R:v-non S!cth;ns——étliol:‘; ..... $7'88

! Cublploé Foot,,......... = $2.60

- THE “DOUBLE TWENTY"
FLUORESCENT UNIT

@ Plugs in Any Outlct
®Hangs in Any Position
@ Underwriter's Approved

enamel inside, groy outside. Hongs anywhere, with
wire or chain, in a “jiffy.” With & foot attoched

cord ready to plug in ony outlet. idecl for your

WRITE FOR YOUR COPY OF CATALOG No.
481 IF YOU DID NOT RECEIVE IT.

@ B ez
JOI2 - 18 MEGEE STREETV Y
KANSAS CITY 6, NISSOURI ———

SPEAKER RECONING

ALL WORK GUARANTEED

17—8$1.40 7"—$1.95 15"—$4.00

— 1.40 B”— 2.20 4x6— 1.90
5" 1.50 10— 2.70 5x7— 2.20
6"— 1.65 12— 3.00 6x9— 2.50

OXFORD RECONING SERVICE
1039 Selby Ave. St. Paul, Minn,

RADIO-CRAFT

HIGH FIDELITY AMPLIFIERS
(Continued from page 36)

Since Xes/Req = 2 at 90% level, Req
equals 44,247 ohms. Plate resistance and
grid leak are 1,000,000 ohms aud 500,000
ohms, therefore we solve for the plate
load or coupling resistor RL in the equa-
tion

RL X RpXRg

Req= y
RL x Rg+RLXRp+Reg X Rp

where Rp is the plate resistance and Rg
is the grid leak of the 2A3. The equation
calls for a 51,019-ohm resistor. In prac-
tice we use a 50,000-ohm resistor.

Voltage amplifier stage

The 6SJ7 has a gain of 61.9, G = gm
X Req, and the signal on its grid voltage
must equal its output voltage divided by
its gain or 45/61.9 = 0.72 volt peak.

When the low-freguency response is
down 1 db from mid-band level, the re-
actance of the coupling condenser Xcc
is one-half the resistance R formed by
considering the grid leak of the 2A3 in
series with the coupling and plate re-
sistances in parallel. R equals

(Rp X RL)
Rge+—— —.
Rp + RL

We find R is 504,761 ohms, so Xcc i9
14 R or 252,380 chms. A .031-uf condens-
er has this reactance at 20 cyoles. A
larger condenser—a .06 pf for example
—may be used.

The cathode bias (3 volts) for the
6SJ7 is developed across an 800-ohm
cathode resistor. The wvalue of the
cathode bypass condenser is computed
by following the methods applied to the
2A3.

The screen resistor drops the voltage
on the screen grid to 100. Its value may
be calculated from Ohm’s law. Screen-
grid degeneration is held to a negligible
value by making Rsg X C equal or
greater than 3/f, when Rsg is the
screen-grid resistor in ohms, C is the
screen bypass in farads, and £ is the low-
est desirable frequency (20 cycles). A
250,000-ohm resistor was used in the cir-
cuit shown. Since 250,000 X C equals
3/20, C is .0000006 farad or 0.6 pf. De-
generation decreases as C is made larg-
er, so a 1-uf condenser may be used.

A l-megohm resistor is permissible in
the grid circuit of the 6SJ7. Therefore
one is used to decrease the shunting
effect of capacitance across its input cir-
cuit.

Another stage

Our signal source develops .015 volt
r.m.s. (.021 volt peak), so added gain is
needed to raise this to the 0.72-volt level
at the grid of V2. Another 6SJ7 was
selected for the job, and circuit con-
stants were designed in the same man-
ner as those of V1 and V2. Note that
the load resistor of V3 is much larger
than that of V2. This is because Miller

(Continued on page b8)

for MAY, 19498
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A CHALLENGE_Order a model 247, Disregard the unbelievably low price and compare it on the basis H
of appearance, quality and performance to any other Tube Tester (ANY MAKE, ANY
PRICE). If you are not completely satisfied with the model 247 after a 15 day trial, return it to us for full
refund—no explanation necessary.
The model 247 is not surplus nor is it 8 hashed-over pre- war model. It is newly designed and incorporates new
advances in Tube Tester design. Read the description below and order one todayl

The New Model 247

TUBE
TESTER

Incorporates a newly designed element selector switch which reduces the
possibility of obsolescence to an absolute minimum. Any pin may be
used as a filament pin and the voltage applied between that pin and any
other pin, or even the “top-cap.”

The new free-point system described above permits the Model 247 to
overcome the difficnlties encountered with other emission type tube
testers when checking Diode, Triode and Pentode sections of multi-
purpose tubes, because sections can be tested individnally when wusing
the new Model 247. The special isolating circuit allows each section to

Model 247 comes complete
with new speed-read
chart. Comes housed in
handsome, hand-rubbed
oak cabinet sloped for
bench use, A slip-on
portable hinZed cover is
{ncluded for outside use.

be tested as if it were in a separate envelope.

The Model 247 provides a super sensitive method of checking for shorts
and leakages up to 5 Megohms between any and all of the terminals.
Continnity between varions sections is individually indicated. One of
the most important improvements, we believe, is the fact that the 4
iposition fast-action snap switches are all numbered in exact accordance
with the standard R. M. A. pumbering system. Thns, if the element
terminating in pin No. 7 of a tube is under test, button No. 7 is used

for that test.

THE MODEL 650—AN A.C. OPERATED

SIGNAL GENERATOR

RANGE: 100 KILOCYCLES TO 105 MEGACYCLES

*RF obtainable separately or modulated by the Aundio Frequency.

! Size: 10337 x 834" x 5347,

*Audio Modulating Frequency—400 cycles pure sine wave—Iless than 2%
distortion.

*Attenuation—3-step ladder type of attenuvator (T pad).
*Uses a Hartley Excited Oscillator with a Buffer Amplifier.

*Tubes: 6J5 as R.F. Oscillator: 6SA7 as modulated buffer and Mixer; 6SL7
as audio oscillater and rectifier.

Model 650 comes complete with coaxial eable, test leads s
and instructions. Housed in heavy gauge grey crystalline 95

cabinet with beautiful two tone etched front panel.
Size 9% x 10" x6”. ....................NET PRICE:

The New Model 670 SUPER METER

A Combination VOLT-OHM-MILLIAMMETER plus CAPACITY REACTANCE, INDUCT-
ANCE and DECIBEL MEASUREMENTS.

D. C. VOLTS: 0 to 7.5/15/75/150/760/1500/7500.—A. C. VOLTS 0 to 15/30/150/300/1500/3000
Volts—OUTPUT VOLTS: 0 to 15/30/150/300/1500/3000.—D, C. CURRENT. 0 to 1.6/15/150
Ma.; 0 to 1.5 Amps.—RESISTANCE: 0 to 500/100,000 ohms, 0 to 10 Megohms.—CAPACITY:
.001 to .2 Mfd., 1 to 4 Mfd. (Quality test for electrolytics).~REACTANCE: 700 to 27,000
Ohms; 18,000 Ohms to 3 Megohms.—INDUCTANCE: 1.75 to

70 Henries; 35 to 8,000 Henries. DECIBELS: ~10 to +18,
+10 to +38, +30 to +58.
THE MODEL 670 COMES HOUSED IN A RUGGED, CRACKLE-

T o e —

FINISHED STEEL CABINET COMPLETE WITH TEST LEADS
AND OPERATING INSTRUCTIONS. SIZE 5%” x 7%" x 3",

Availabte for Immeaiate Shipment From Stock—209, Deposit Requ:red on Aii €.0.D. Orders

MOSS ELECTRONIC DISTRIBUTING CO. °*i&v’iomcrny

RADIO-CRAFT for MAY, 1948 57
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HIGH FIDELITY AMPLIFIERS
{Continued from page 56)

effect is negligible in pentodes. The

shunting reactance between V3 and V2
/ / is the sum of the output capacitance of

V3, the input capacitance of V2, and
stray capacitance. The gain of V2 is
ignored in this case, Using constants
from the tube manual and assuming 10-
puf stray capacitance, we find a 265,000-
NEW COMPLETE €anca'zd ohm coupling resistor may be used. This
permits V3 to develop a gain of 242—

z ” N \‘—- ¥
. - about seven times more than is required
ey - ! in the specifications. The additional gain
[ coﬂcoz? Ses available from V8 is useful in overcom-

0 .‘; ing circuit losses which may be caused

T by reduced operating voltages and com-
= ;// cA ALo G ponent ageing'

Feedback and motorboating

760 vALUE-PACKED PAGES Degeneration and motorboating are
likely to cccur when three or more am-
plifier stages are operated in cascade
from a common power supply. This is

Mail coupon for FREE copy of this great, new
Concord Catalog—a vast, complete selection of
everything in Radio, Television, and Test Equip-

£ 1948 i isi
ment. Thousands of items . . . latest 1948 prices. 23 pgs. Radio and Television

?&Ys‘nﬂ?‘shs%%%onﬁ%sgwﬁ?ﬁwdmiEggg Sets « 62 pgs. Ra_dio Parts caused by the plate circuits being
LBMa 'l'AEé'rEdffim&&m(f:)nsuml i \}v“eu?n%ﬁf 18 pgs. Sound Amplifiers and coupléd through the impedance of the
gandars oo XTisriED, cu HroMing GaNNoTBE  Accessories o 23 pgs. Ham Gear power supply and is eliminated by using

uarte: tation I : - ing fi
Fé"ummer satsiuction 1ot reason Radle ﬁ,‘;“gﬁ 9 pgs. Electronic Test Equipment :ig:lcl‘i’t“ﬂlf“{;‘g. [EedRfitmd Cffin the plte

%z . In a.f. circuits, decoupling constants
[} »

¢ COUPON TODAY! are selected by making Rf equal to one-

g&“go"z‘:.‘;s'glf,‘“gg:o‘:lm,’f (Dept. 145 tenth the value of the coupling resistor

—greater where power supply voltage

Yes, rush FREE COPY of the comprehensive new Con-
cord Radio Catalog. [Please Print) permits. The decoupling condenser is
selected to have a reactance of Rf/20 or

RADIO CORPORATION

NGNS ., g FFFHe oo mpe mmr premysan s @iee s ododiases oo

wm————————

1
oy SMICAGO 7 GhTuanta Tt [ less.
ErvrYotd, AN | AQress. .o . v ucesacon e aintaa e aaeas . o .
Downtewn Cnica, h: 223 W. Madien City & Zone. v oonoeren  Siate. . - This method of designing decoupling
————— e e ——————— 4 filters is restricted to a.f. circuits, Rea-

sons for this will be given in the next

SPEGIAL AT ALMO article which will cover amplifiers hav-
ILLIHOIS ing a range of 6 mc.

RCA DRIVER UNITS
co ' D E " s E n co Special RCA driver unit
.
NOW HAS
UMP!

e R b o UNIVERSAL D.C. SUPPLY
"_';';‘:.‘L‘;Z‘Dxﬂl';z ::?:k‘; _Most surplus radio equipment is de-
with safety. High conver. | | Signed to operate from either 12-, 24-,
sion efficiency and good | | or 28-velt d.c. power supplies. Much of
low frequency response. | | this can be used in mobile amateur and
:L"‘:'_"d quantity; order | | emergency stations with few changes
Your Cos¢ | | in the circuit or control systems. Such
$9.95 equipment can be operated from its
* original dynamotors or vibrapack sup-
plies without troublesome alterations or
conversions.

IGNITION SW  STARTING swguna.«PmA 2" _—
o Y 0T Sw 10N

1n|-}—-«/7—-hm—«/7~mlul—|

TYPE UMP

. . VEHICULAR & A
A popular replacement twist prong line

- = BATT ﬂ Isvvos
of COMPACT, HERMETICALLY SEALED. YOUI' COSl‘ 2428V e g lN“ZWmf’} ﬂ “NAWIRE. n

efficient, dry electrolytic condenser, is $9 45
now a member of the ILLINI line of high- B

If 12-volt equipment is used, install

est quality capacitors. TRANSMITTER-RECEIVER BC-645 a 6-volt storage battery in serfes with
BC- 6:5 ulha-hlgg frequenc'y fran;mlf;ardeclglveé the vehicular 86-volt battery. Use a

INini" : can < rted to r n the 4 c ban - o g

T!we fllini" UMP ca'pecdors are now R “’:"":':lgzs v s°?u':;|& “Brand Wy kg 8.p.d.t. switch in place of the d.p.d.t. unit
available at your local jobber. Qur latest }n nngnn'af caﬂon—completé fransmlﬂ.ﬂ; mod{;;h between batteries A and B. For 24- to
catalog, listing complete lllinois line, will Ff',::v:u;";s aweﬂe':’;:ﬁ *h:";ffc:"’:‘rp;‘::h" 28.-volt equ}pment, use_3 auxiliary stor-
be mailed to you upon request. age batteries and switches as shown.

The batteries are in series for 24-volt
Phone operation and in parallel for 6-volt ser-

LO vice, charging from the automobile gen-
erator. The wire sizes shown on the dia-

carie gram are the smallest that should be
1 conditions.
509 ARCH STREET used under norma
g e i L PHILADELPHIA, PENN. C. A. LANPHEAR,

Waterioo, N. Y.
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Every shop needs ¢ good tignul gene.
ratar. The Heathkit fulfils every serviting
need, fundamentals from 150 Ke. to 30
megacycles with strong harmonics over
100 megacycles covering the new ftele.
vision and FM bands. 110 V 60 cycle
transformer oparated power supply.

400 cycle oudio available for 30%
modulation or audio testing. Uses &SN7
ot RF oscillatar and audio amplifier.
Complete kit has every part necessary
ond detailed blueprints end instructions
enable the builder to assemble it in a
few hours. Large easy to read calibra-
tion. Convenienl size 9" x 6" x 434",
Weight 412 pounds.

NOTHING ELSE
10 BUY

HEA

HKIT SINE AND SQUARE WAVE
AUDIO GENERATOR KIT

The ideal instrument for checking audio
amplifiers, television response, distortion,
etc. Supplies excellent sine wave 20 cycles
to 20,000 cycles and in addition supplies

lquoro. wave ovér same range. Extremely

low distortion, less than 1%, large cali-
brated dial, beautiful 2 color pansl, 13,
precision calibrating resistors, 110 V 60

cycle powser transfarmer, 5 tubes, detailed

$34.50

NOTH]N \ ELSE
T0 BUY

blueprints .and instructions. R.C. type cir.
cuit with excellent stability. Shipping
weight 15 pounds.

HEATHI_(\IT SIGNAL TRACER KIT

Reduces service time ond greatly in-
creases profits of any service shop.
Uses crystal diode ta follow signal from
ontenna to speaker. Locates faults im-
mediately. Internal emplifier available
for speaker testing and internal speaker
available for amplifier testing. Connec-
tion for VIVM on ponel allows visual
tracing and goin measurements. Also
tests phonegraph pickups, microphones,
PA systems, otc. Frequency range to 200
Mc. Complete ready to assemble. 110 V
60 cycle transformer operated. Supplied
with 3 tybes, dicde probe, 2 c¢vlor
panel, all cther parts. Easy to assemble,
detviled blueprints and instructions.

Small portable 9 x 6” x 434", Wt.
8 pounds. ldeal for taking on service

‘calls. Complete your service shop with
this instrument.

NOTHING ELSE
7O BUY

.HE\THKIT HIGH FIDEUITY
AMPLIFIER KIT

Build\'his high fidelify amplifier and
save two-lhirds of the cost. Push pull

- “gutput Using 1619 tybes (military type
B46L6%), two amplifier stages using o
" dual triode {45N7), and a phose in-
varter give this amplifier a lincor reproduction

. | -equal ta umphﬁed\sellmg for ten times this
$I4 95 price, Evary part su P'IEd punched and formed
W chwu, transforme’ (unt uding quality output

7 -15 ohm voice %oil), tubes, controls, and

NOTHING ELSE :omplm.mstmﬂaoru Add pouogo for 20 Ibs.
70 BUY 12%, PM speckers far ulnv ...36.95

\

ideal for S'c_hools, Training Courses,
Laborotories—Service Shops, Hobbyists.

\

NEW 1948 HEATHKIT 5 INCH

oscm.osco\PE RIT

A necessity for the newer servicing tochnigus

in FM and television at o prica ¥ chin uﬂord
The Meathkit is completes, beauti hto ‘eolor
panel, all metal parts punched, mso_gl, and
plated and every part supplied. 1.;:I:.cnunl

evening’s work ond you have the t intor.
esting piece of loboratory equipment vollnbh
Check the featutres —large 57 SBP1 tubse,
compentated vertical and horizontal olnphﬁ-n
using 65J7's, 15 voits 1o 30 M cycle sweep
generator using 884 gas triode, 110 V 60 cycle
power transformer gives J100 volts nej
and 350 volts potitive.
Convenisnt size 812" x 13" high ) Ad
weight only 26 pounds.
All controls on front panel with test vol".o
and ext. syn post. Complete with all tubes -
detailed instructions. Shipping weight 35 b
Crder today while surplus tubes make
price powible, =

“he NEW
HEATHKIT VACUUM TUBE

VOLTMETER XKIT

The most essentlal tool a rodie mon ¢unah=vc, now
within the reoch of his pocketbook. The Heathkit VIVM
is equal in quality to instruments selling for $75.00 or
more. Features 500 microamp meter, transformer
power supply, 1% glass enclosed divider resistors,
ceramic selector switches, 11 megohms input resis-
tance, linear AC and DC scale, electronic AC reading
RMS. Circuit uses 6SN7 In balanced bridge circuit, o
6H6 as AC rectifier and 6X35 as transformer power
supply rectifier. Included is means af calibrating

N OI’HIN G ELSE
TO BUY:

without standards, Average ossembly time iess thon - )
four pleasant hours, and you have the most useful s ¥

test instrument you will ever own. Ranges 0-3, 30, 100, - ® -
3

NOTHING ELSE .

00, 1000 volis AC or DC. Ohmmeter hos ranges of
scale times 1, 100, 1000, 10M and | megohm, giving
range .1 ohm to 1000 megohms. Complete with
detailed instructions. Add posiage for & lbs.

TO BUY

HEATHKIT

CONDENSER CHECKER KIT

A condenser checker enyone can afford
to own., Measures capacity and leakage
from .00001 to 100. MFD on calibrated
icales with test voltage up to 500 wolts.
No need for tables or multipliers. Reads
resistance 500 ohms to 2 megohms. 110V
40 cycle transformer operated compliete
with rectifier and mogic eye indicatar
tubes,

fasy quick assembly with clear detailed
blueprints and instructions. Small con-
venient size 9 x 4" x 434", Weight 4
pounds. This is one of the handiest in-
struments in any service shop.

NOTHING ELSE

$’39.50

$19.50

TO fUY
A WORD ABOUT HEATHKIT INSTRUMENTS

All Heathkit service instruments ore supplied complete in every
way = grey crackle cabinets, 2 color culitroud ponels, all tubes,
test leads (where required) ete. All are 110 V transformer operated.
Calibrotions ars complete ond exact, 1% precision resistors are
supplied where needed.

Heath engineers are ready to assist and advise.

Heothkits are sold direct ta customer, order from this ad. All are

gvaranteed.

STV RS
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SAVE $ ON RADIO

ATTENTION: Prospectors,
Explorers for Hidden Treasures!

Do you seck hldden treasures or rato metalile ores?

20, construct a U.8, Army Type of Metallie Mino
Detector from theso 0.8. Army AMino Detector Ampll-
flers that we aro offering at
! a rmidiculousty low price.
Complete Amplifier (as 1l-
lustrated) (less tubes and
' balteries} with Batlery caso
and cables. Cables, head-
phone cord and Juck {no
phones).  Complete  Army
witing diagram, U.8, Army
DETE N/PRBE;I.r Ampiifier
A Type A 8-1,

. as described. Only $2'4
No C.0.D.'s. Eveready 45 volt batteries No. 482,
$1.65 ea,, 6 volt A, 73c. 3—IN5 tubes, 85c ca.

U.S. SIGNAL CORP§ S;IETER SHORT
RS.

(72.2Mc) XMTRS an¢ TUBE only, less mike, bat-
terles and anlenna, One 114 wvolt dry cell and 67%
volts of B operates {t. Just attach di-polo. key or
mike, connect Lhe batterles and it's reedy 1o use.
Bignai Corps spec. wired with silvored wire, wnics
condensers. and Drecision resistors. Highly stable
circuit with Lo-Loss sllvered inductance.
(Adjustable padder) Bchematio supplied. Converis
earfly to walkie-talkie and
HOm  bana o696 64 Gemigiiged-s « 5 pigpe ¢

SELENIUM RECTIFIERS
Lots of 12..... 65¢ Single Lots. ...

[ |-

4 GENUINE BIGNAL CONP8 FEATHER-
- WEIGHT HEADPHONES WITH CORD
AND PLUG 2000 OHMS—SOOO OHMS 1M-
PEDANCE ... '$1.00

SPRAGUE—CORNELL—DUBILIER
OIL FILLED FILTER CONDENSERS
1.—MFD—1000 worklng volts. 4 for.......... .$1.00

WEBSTER RECORD CUTTING HEAD
These units are all Brand new and were Wade for a
n.nllanally advertised manufacturer to be in thetr gual-
ity Home RecordinE Radios. Size 134x2%g ready to fit
your cutting arm or bracket. SPECIAL $2.9

3 BAND ALL-WAVE DIAL 6* DIAMETER........ 78¢
AMPLIFIER CHASSIS,  SIZE 18"x8”x214%, BLUE
CRACKLE FINISH DRILLED FOR CoNBr bR
TRANSFORMER AND SOCKETS..... o= Fn 85c
STROMBERG.CARLSON. 3 BAND ALL-WAVE TUNING
UNIT, COMPLETE WITH TRIMMERS. BY.PASSES
AND BAND W SWITCH, READY o INS'TALI’-DIA(.RA.!l‘
ele. certr e r e R PR +$3

8 OR 8 GANG PUSH DUITON TUNING UN’IT (P’LEASE
SPECIFY). COMPLETE WITH BUTTONS. seae.25C

24 VULT D.C. ATRCRAFT MO‘TOR A.PPR.DX
ALMOST NEW

’/ﬁ H.P.
-.%1.50

U.8. AIR FORCE MICA COND. ASST. 100 PCS. $1.25
Low-Loss-Short Wave 3 GANG T

.R.F.
Variable Condensers VARIABLE CON-
34~ Shaft Type m-:Nsmxs 000385

3 Plate—12-13 MMFD. ...1sc| 2 i1
8 Plate—20 MMFD. oc BLIDE

9 Plate_36-40 MMFD.
4 Plate—55-60 MMFD 1TCH
7 B iot Y - ¥
ate—1 5

% Plate—130-185 MMED.. 35¢ | B & 8.P.S.T.
3 Plate—210-31 MMFD. . 60c |1 0 G G L B
Lock Type Air Trimmer S’\\merCHESr—sl 00
Variable Condensers bl il sl il

3 Pilatc—32-15 MMFD. ... AMPHENOL
5 Plate—20 MMFD. ...... 2 plece 4-nola. Male
i et "‘g}{lg & Fomaie Separable
0 Platc—40 MM - plug. Male 13 for
3 Plate—50 L T.....17c | panel mount. Fo-
4 Platc—568 MMFD. .,....20¢ | male for Flex. cord,

0 Plate—80-100 MMFD. . .25¢c | A stoal, at only
7 Platce—100-110 MMFD.. .35c 350 per pr.

3 BAND RADIO SET CHASSIS short wave continuous
to broadeast. These clussis aro incomplete. Manu-
facturer started them, went bunkrupt. Chussis has
varinble condenser. fiters. § tube subPer-het, all flla-
ment wiring complete. By-pass condensers, reslstor,
padders, band-changing switch. tone eontrol. volumo
control. all wired rend) less transformers less IF
{1F 50c e.u.-h. extra). This is for straight AC: may
be convsrted for AC-DC.

Limited quantities oniy..... o o o D $2.50 oach

6 TUBE 3 BAND AC-DC CHASS|S complote with
filter condensers. volume control, disl drive. tone con-
trel. band switeh, by-pass condensers. Tesistors. sockets
all wired ready for use with phono utuchment (l'F‘
50c each, extra)......

SIGNAL CORPS FLEX, HOOK-UP WIRE ASST.
contains btpnrox. 150 1t nnt color! £lass lnsuln-
tion, e e e e b el

GENERAL ELECTRIC 60 CYCLE ‘WATT HOUR

METERS, slightly used. perfect condition, seme as
used In your home. 110-125 volts, o Ampers $3.50
10 _Ampere....$4.50. Glass enclosed  §1.00 extra

PHILCO MAGNETIO RELAY
ITC v

TAP SW Operatos on 6
DC—15 V AC When contaot is
made relay opeTates rotary contact
switch to 20 different comtacts.
Brand Bew ...cccccicaneiiina 8

Phlleo rotary tap tone control. 3
position, including condensers.
Only 1 wirs 10 connect to grid of
sudio tube. %7 shaft........25¢

J

S

SURPLUS

AIR FORCE RESISTOR ASST. 14-14-1 WA'l'l‘—
lOO PIECES

OIL FILLED BY.PASS CONDENSER asst. removed
fromm govi apparutus- -electrically perfect, dual 1-800
volt==5-600 volt. 25 plece asat............ -.§1

1. C. A. 30 MH RF CHOKE.............co.000.25¢
TELEVISION OR OSCILLOSCOPE POWEH TRANS.

FORMER for use up lo 5% tubes. 117 V. pri,-60 c¥.
1-3% V-25 amp., 26 V 2 p.., 1-470 V-10 Mi. 1-—
750 V-CT—680 IO N - §2.95

GRIND YOUR OWN CRYSTALS—Pure Drazillan
Quartz, ali sizes and thicknesses—% 1b, packzge $1.0¢

NATIONAL Velvet Vernier Dial
shaft—converts any dlal to slow motiotn vermler.

Attachment—4%
750

340 DEGREE DIAL with 10 push button attachment—
%* shafi—Ildes] for Xmitlers—S8iE Gen. or Osc. 49¢

YAXLEY BAND SWITCHES—

3 gang 3 poslt. 3 band........... - 30¢
5 gang 5 posit. 40 band............ IO —
TRIMMER-PADDER ASST.—all Isolantito—singles
dual, triples—180 agst. DICCeS.................52.23

Signal Corps V. T | receiving tubes $1.00 per dox

walkle - Talkie Telescoping Aerials—extends 36 75¢

MAGNAVOX DYNAMIC SPEAKERS — 12"—1000
ohm  $3.95—8°—10.000 $L.

O R T Ty 35

P. A. SYSTEM WALL SPEAK-
ER BOX, 8" djameler covering
screen grille for hospital. factory
or school Installation. Will take
up to 6” speakors. Bach......35¢
Lots of 25, each............250

Radio Hardware. nuis, beits
682-832 solld brass cadmium
piated—$7.00 valuo.
4 1be. for v Eue -k oo 2 d8100

Spaghettl Assortment..........

490

SIGNAL CORP. TRANS. KEYS teannats
4 PRONG WAFER SOCKET $—81.48 per C: 3¢ ca
ISOLANTITE OCTAL WAFER SOCKETS— $3. 25

r G; bt
ISOLANTITE UNDEH PANEL CLAMP SOCKETS
—$4.50 per G: 5¢ each
PHILCO 4 MF—300 V—I% CAN CONDENSER—

$8.00 per C: l0c
w—L—I10 WATT |000 OHM POWER RH%?STAT

h
5-5PRONG WAFER BAKELITE SOCKETS. $2.50 perC
100 ASST. SOCKETS—4.5:6-7.0CTAL—$3.50_per C
yRC-—1,000 WIRE WOUND POTENT.—I5¢
30 HY-FILTER GHOYKE SHIELD—49¢; UN.—39¢

GHOKES ........................ iy {3
~-UP REST. RUBBER—I HOLEWTG. ‘6o

OHM WIRE wOUND RHEOSTATS
o M DR seeaesa i eens 5 per doz.

00
EEDLE CAPS—2 PIEGCE TDP &.

30 WATT—6L6E BEAM POWER AM
COMPLETE KIT_OF PARTS WITH
SARY PARTS—TUBES—READY T

E: OTHING ELSE T

N
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ILTER CO&I DENSE

ABLE PARTS..

TUBES—6SN7—45¢; 53—39%c; 2A7—3%: 55—30c;
117L7—50¢; 27—=25¢; No. 15. same as No. 224—20c
DRY ELEC. FILTER COND. ASST CDNTAiNs 10

PIECES ALL BRAND NEW POV, wir o 0
6 ASST. WET ELECTROLYTIC CDNDENSEHS 59¢

MINIMUM ORDER $2.00 — NO C.0.D. SHIPMENTS — PLEASE INCLUDE POSTAGE

NEWARK SURPLUS MATERIALS CO.

324 Plane Street

Dept. € MNewark 1, N. J.

| ot

$18.95
SURPRISE PACKA E ‘

SIGNAL GENERATOR
(Continued from page 37)

(See Table II). The coil which covers
the range from 400 to 550 ke has a 500-
puf fixed condenser across it to extend
the low-frequency range.

There are four coils, covering a range
from 100 ke teo 18 mc. Only the 400-550-
ke coil is shown. As shown, a lead from
the grid of the 6K8 is run to the open
terminal of one of the switches in each
push-button unit, and one fromi the
plate to that of the other switch. The
hot ends of the two coils in each unit are
connected to the moving arms of the
switches, and the other ends of the coils
to ground. The other open terminals of
the switches are connected directly to
grounds.

In the normal, or open, switch posi-
tion, all coils are shorted to ground.
Pushing any button from 2 to 5 puts the
corresponding coil in the circuit and dis-
connects any coil that is already in the
circuit, (Caution: do not push more than
one coil button at a time. More than one
coil in the circuit causes tncorrect cali-
bration.)

To save the work of winding, stand-
ard 176-kec, 465-ke, broadcast and short-
wave coils of the commercial type may
be used, with some change in the ranges.
By removing turns or increasing their

0001

moa«i;
INPUT T

INUT L0001

Fig. 3—Circuit of the calibration monitor.

number the proper frequencies may be
covered and good wosecillation character-
istics obtained.

To permit changing tubes without
having to recalibrate the oscillator, a
5-15-puf trimmer condenser is connected
in parallel with the main tuning con-
denser.

A 1-ma meter connected between the
grid leak and the cathode of the 6KS8
will read the oscillator grid current,
which should be about 100 to 150 pa.
This current should vary as little as pos-
sible over the entire frequency range.

The oscillator may be calibrated by
tuning the signal in om a properly
aligned communications receiver and
marking the frequency on the dial. Or
the simple calibration monitor shown in
Fig. 3 may be used in conjunction with
an already calibrated signal generator.
This monitor uses a 6K8 as a mixer and
a 6Jb or 6C5 as an audio amplifier. The
unmodulated signals from the oscillator

and signal generator are injected into
the two grids, and the signals listened
to on the phones. When the signals zero
beat, the frequency of the oscillator is
the same as the signal generator’'s. By
using this method, the oscillator can be
calibrated point by point.

————
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F.M. ond Television

Use this new giant manual of
factory instructions for trouble-
shooting, repairing, and align-
ment of any 1947-1948 F.M. and
Television set. Covers every pop-
ular make, including F.M. tuners,
AM-FM combinations, and all
types of television receivers. De-
tail circuit dlagrams, theory of
operation, test hints, alignment
data, including both meter and
oscilloscope methods. This is the
materinl you need to fix any
modern F.M. or Television set.
Don’t turn this profitable work
away for lack of knowledge and
information. Use this newest
Suprems manual to eave time
and money on your very next
F.M. job. Data presented on 192
Iarge pages, 8311 in.

Sturdy, manual-style 2
binding. Just pub- 5 (_){_)
lished. Bpecial price..

New 1948 Manual

Be prepared to repair quickly
all new 1948 receivers. In this big
single volume you have clearly-
printed. large schematics, needed
alignment data, replacement parta
lists, voltage va]ues. and informa-
tion on stage gain, location of
trimmers, and dial stringing, for
almost all recently released sets.
Makes toughest jobs amazingly
easy. Find faults in a jifly.
Speed-up all repairs. The time
saved on your next job will pay
the $2 bargain price for the
complete manual—after that you
use it FREE. A worthy com-
panion to the 7 previous volumes
used by over 120,000 shrewd radio
servicemen. New manual covers
models of 42 difTerent manufac-
turers. Giant size:

x 11 in. 192 pages + $ 00
index. Manual - style
binding. Price, only..

Detrola,

Use coupon to order manuals for examination
Inclode all popular sets from 1926 to 1948,

Models Made by:
R.C.A,,
Philco, Sears, Fada,
Emerson, Belmont,

G.E., Westinghouse,
Arvin, Majestic,
Stewart-Warner,
Admiral, Delco,
Stromberg-Carlson,
WesternAuto,
Sparton, Motorola,
and many others,

/V2W1948 dﬂd 'F-M-- /{dﬂudl.‘f

BIGGEST BARGAIN IN RADIO DIAGRAMS

Make these two new mammoth volumes your money-
saving source for data on all recently released receivers.
Learn about modern circuit developments, be ready to
repair any new radio no matter how complex. You pay
only $2 for each of these large manuals. With these two
volumes on your workbench there is nothing else to
buy, nothing else to pay—a whole year of radio dia-
grams and service data yours for a couple of dollars
total. Again Supreme Publications beats all competition
and gives radio servicemen greatest bargains in service
information. Other volumes for previous years described
below. MNoO-risk examination granted to servicemen.

FIND ALL RADIO FAULTS DOUBLE-QUICK

You can speed-up and simplify radio repair§ with
SUPREME PUBLICATIONS Manuals. Service radios
faster, better, easier, save time and money, use these
most-often-needed diagram manuals to get ahead, earn
more per hour. For the remarkable bargain price (only
$2-for most volumes) you are assured of having in your
shop and on the job, needed diagrams and other essen-
tial repair data on 4 out of 5 sets you will ever service.
Every popular radio of all makes from old-timers to new
1948 sets, including F.M. and Television, is covered.
Clearly printed circuits, parts lists, alignment data, and
helpful service hints are the facts you need to improve
your servicing ability. Save hours each day,
every day, begin to earn more by making re-
pairs in minutes instead of hours. Let these
manuals furnish you with diagrams for 80%
of all sets. There is no need to spend large
sums for bulky, space-wasting manuals, or to
buy additional drawings every few weeks; be
wise, use SUPREME Manuals to get the most
in diagrams and service data for the smallest
cost. Be money ahead with Supreme Publi-
cations.

Zenith,

Crosley,

Belect Supreme Diagram Manuals and Record Chenger Books you want 1o examine.
8end the convenlent no-risk trial coupon. Use the manuals in your own e or
shop for 10 days at our risk. Decide for yourself that Supreme Publicatlons are the
greatest values 1B sefvice data. You must be completely sstisfled. or retutn manuals

Record Changers Manuals

Post-War Models

Service expertly all modern (1945-1948)
slmplifed
ed ad-
Justments and repairs. Hundreds of photo-
views, Large size:
BY x 11 inches. 144 fact-filled pages.

changers. Just follow

f:u:tory instructions to make need
graphs and exploded
Price only $1.50. postpald

See Your Radio Jobber or Send Coupon —): 5l Pos Wi Bectinll Gitin . o

Supr sme Publications

PUBL]SHERS OF R ADII‘.; BOOI\S MANUALS AND DIAGRA\lS

9 South Kedzie Ave,

RADIO-CRAFT for

MAY,

Pre-War Models

and recelve your money back.
(LT T LT P L L P Y Y Y P Y Y Y Y Y LYY L Ly

'= NO RISK TRIAL ORDER COUPON !

Just what you need to repalr qulck

ups, wireless oscillators, recorders,

combinations, Hundreds of mechanical an

electrical diagrams. 128 large pages;
8% x 11 inches. Price. only $1.50.

[ )
1948

Chicago 12, lllinois

thousands o pre-war (befors 1942) auto-n SUPREME PUBLICATIONS, 9 S. Kedzie Ave., Chicago 12, ILL. :

matie record changers, manual units, pick-g

[}

mdl Ship the following manuals on trial under your ] [J 1948 1
sized guurantee of satisfaction or money-back. O 1947 | PRICED :
0 New F.M, and Television Manual.. $2.00 | O 1946 | AT ONLY 4

1

150 1O 1042 52 -

{J Pre-War Record Players & Recorders 1.50 g :::; :

O 1 am enclosing $........ , send postpaid. [J 1339 EACH :

[0 Send C.0.D. I am enclosing $........ deposit. | 1 1926-1938 — $2.50 :

1

L}

Name: ....eveveenes Yesesseseasasns 000 050600000006000000900000000000 0 [ ]

1

1 1

8 Address: .s.eereccccesrsans tehieororenneretaercoatscesutssursasmoananis 1
61
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Our 26th Year

ATTENTION!!
ALL SCR-522 OWNERS

Remote Control Bozes for BCR
522's. Brand New in Original
Paeking; Qonsists of b push
button switches, 5 Weslern
Fieeurle Pilot Agsemblies, with
Pilot Bulbé and Dimmer, and
{ lever Bwitch all floished in
Black Craclde, Order
Today

for only. . ...

o e

]
»

yours

ea

Mg

STEEL CHASSIS
8 1

] 17 X 3.cceivan $0.3 x 17 x 8........ §1.86
50 :0 .. 87 13 x 17 X 3.0, 0008 $2.22
7 3 .. 83
I 4 89¢c
STEEL CANS AND BOXES -
B X2 ey aT e 68¢c 2 7 & B..55.:0-0 b
::Sxa ...... el - 28C 15x9x7.........5235
X6 X6....000000 c It x 12 x 8.. .$2.25
s INCH STEEL PANELS
87¢ 100 x 19.....
12Vs X 18
14 x #9...4...
%a INCH ALUMINUM PANELS 5
5l x I8 cniinens $1.74 B3% x 19..0v.0--u $2.25
b $i84  dove x 190110000 §2.87
a1} above Black Crackie finish. Grey panels te order.
RELAYS

CS—DIFFERENTIAL RELAY

Dual eoll with armature Divoted
between calls. All coblacts nor-
mally open. Operates 220-250 Volts.
8600 Ohms sach coil. contacts
8.P.D'T. Controts rated 2 amps. at
110 VAC. Ideally suited for bal-
anced or bridge type circults where
Iimilted curfent or power is avall-
able, Will withstand 12 G Vibra-
'fm? ?&t |:l) 80 cycles et 35.000
eetl A ude.

Bpecial low pries ......... 95C

Q.E. 2500 ¢hm 4 Ma BPDT 5§ pron lug in type
Hermetically wealed, Brand New TRy $ .85

CLARE TYPE RY.2 flensitive Relny 6500 Ohm SPDT
Coil Wound with 85700 Turps of No. 39 Ea. ... .95

$1.25 ea.

%Or RADIO]

TUBES

58P CR ‘fubos 5° Green screen brand Dew....... $1.45
5BP4 CR Tubes 5° White screen brand now.... 143
3BPF CR Tubes 8° Green scrcen brund Dew . 1.45
832A Dual Beam Power Tetrode .......-- . 2.15
5J6 WBW.F, Twin Triode ......-. . 80

3C24 Triode 100W Power outpui 6.9V Fil. @ 8
wmp. Max, Plate 2000V @ 76 Ma., 39 ea
10 for 3.50

OIL FILLED CONDENSERS

1 Mfd. 800 VDC...35¢ 7 Mfd. 330 VAS, $1.88
2 Mtd, 600 VDC...35¢ 0.1 Mfd. 75600 VDG, 1.50
10 Mfd. 600 VDC...98c 21.1 Mfd. 7000 VDC, 2.00
2 Mfd 1000 ¥DC...6%¢ .02 Mrd. 8OO0 VDO, .98
SPECIAL 16 Mfd. 400 VDC W.E, ...........,.. .08
¢ Mfd, 5000 VDC Solar . ETTTIOE g R
SELENIUM RECTIFIERS
FEDERAL TYPE Half wave 100 Ma. size...... $ .50
FEDERAL TYPE Half wave 200 Ma. size...... vo W60

While They Last

Wire Wound

Potentiometer
100,000 ohm, precision made. G.R.

type. 23 watt, 8 diame-
ter. Brand DewW....ece0. $I.95
METERS
5-0-5 AMPS. D.0,, chargo & dis-
charge scale, 2 RD......$..69
0-1 AMP. R.F. Q.E., 2° Rd. 2.45
100 AMP-6 voit D.C. 3" Beals 414"

squafe Gray finish with 106 AMP,
shunt 2.95

Quality - Price -Dependability

BC-645A 450MC X-Milter-Receiver

BRAND NBW 4 -
Complete with [ -
Tubes including 2-
TE6, 2-6F6, 2-9556,
4-7F7, 4-TH7, and
1-WE 316A door
knob. Can be easi-
ly converted for
Phone or CW on
420-450Mc Bands.

$7.95
Each

DYNAMOTOR 5047

D.C. imput 27.0 solts at 1.756 smps. 95¢
D.C. output 285 volts at .075 amps.
Continuous Duty Ratlng. Brand New, each

DM-43A DYNAMOTOR. Manufsctured by @. E. New.
Input $4v @ 23 amps. 7600 RPM; ouiput 515/1030/2/8
vs. @} |2l5/260 wilijamps;: fltered.

DO *amas et s i cooili- = [Tl T .

ITEMS YOU MAY BE LOOKING FOR

IN 23A Xtal Diodes, 35¢ ea.. 8 for,........... $1.00
ARC.5 -Bliver Plated Banana Plugs. Per doz... .
De Jur Wire Wound Pot 20.000 ohma. 12 watt.. .49

RS-8 Octal Sockets. Low Loss .. .08 ]
10V Pllot Assemblles 17 Bull’s Eye Ted
¥, watt Bayonet Base Neons ............
1/25 watt Bayoonot Base Neons

MICA CONDENSERS
031800V Postage Stamp
.003—2000V Postage Btamp
.006—600V Poslage Stemp

Each 5¢
100 for $4.75

M not rated 254 with order, balance C.0.D. All prices
F.0.B. our warchouse New York. No order under $2.00.

We ship to any part of the plobe

LEEDS RADIO CO.

75 Vasey Gtreet Dept. RCE

COrtlandt 7-2612 New York City 7

OUNCER TRANSFORMER
as per Schematie

25 ohm.
3-5 500

1-2 1 ohm D.C. Res;
imp.
3-4 320 ohm D.C. Res.
ohm. imp.
235 ohm D.C. Res.
850 ohm D.C. Hes.
ohm. imp

6 4.8
y 87
8 1-8 400 ohm D.C. Res.

8pecial at 3% ea. .10

6-8 2000

for '$2.95

'rﬁg crystals (or_ pl:operly biased diode

tubes) connected oppositely and in par-
allel (Fig. 2). The af. currents are not
rectified because they can flow in either
direction. Each crystal has a fairly con-
stant resistance when more than 0.5 volt
is applied across it, but below this value
its resistance rises sharply. When the
voltage is very low, as it is when only
background noise is present, there is
practically no transmission. Medium
and loud speech or music will pass free-
1y, however, along with whatever noise
may be present at the time. Such noise
is then masked effectively by the desired
signal.

N ot

Fig. 2—Parallel diodes control input Tevels.

This system reduces noise and re-
quires only a simple circuit. Unfortu-
nately, the output cannot sound exactly
like the input since the transmission is
non-linear. Harmonics and beats are
jntroduced along with the original fre-
quencies. However, spurious responses
are at least one octave removed from

NOISE REDUCTION
(Continued from page 28)

its original frequency. Filters can there-
fore be used to eliminate the undesired
harmonics.

Two filters are used for maximum
effect, one at the input and the other at
the output of the channel. Each is de-
signed to attenuate response outside of
a given octave, To cover the whole audio
range, many separate octave-filtered
channels in parallel must be used. How-
ever, the higher frequencies earry most
of the noise, so the lower sound register
(up to several kc) may be transmitted
through a separate parallel channel
with no need for noise reduction.

For home reproduction of phonograph
selections two channels are sufficient.
One can pass up to 3 ke with no noise
reduction. The other can be an octave-
filtered c¢hannel transmitting 3-6 ke. For
still higher fidelity, more channels are
required. One circuit has been designed
with four ¢hannels, Three of them are
filtered to transmit the following octaves

L

Eﬁw PAss Hfﬁﬁf'ﬁﬁgj

pans eadS T TER S0 1

el e R Dt

D0 : Bei2kE”

Fig. 3—Olson noise reducing system. Only two channels are required on hame phonographs.
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respectively: 1.6-8 ke; 3-6 ke; 6-12 ke.
The other channel is a low-pass network
which transmits frequencies below 1.b
ke. Block diagram appears in Fig. 3.

Advantages claimed for the octave-
transmission system are: There is mo
audible “swish” due to time constants
because the circuit operates instantane-
ously. Furthermore, the output level is
identical with the input for volume
greater than the threshold value. Fi-
nally, the circuit requires practically no
maintenance and is easy to operate.

The author will be pleased to answer
any questions in connection with the
above article. Simply address 1. Queen,
care of this magasine.

POLARITY TESTER

On a.c. operated instruments, it is
often necessary to determine the line
polarity to avoid shocks and possible
damage to meters and components. De-
termine which prong of the line plug
must be grounded and solder one termi-
nal of a small neon lamp to it. To the
other terminal of the neon lamp attach
a short piece of wire with an insulated
phone tip at the end. Insert the plug into
the outlet and touch the phone tip to
the grounded plate or screws of the out-
let box. If the lamp lights, reverse the
plug.

The lamp is very small and fits neatly
into a recess cut in the body of the plug.
‘The plug is wrapped with transparent
tape to hold the lamp firmiy.

J. SIMRIN,
New York, N. Y.
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WORLD -WIDE

STATION LIST

Edited by ELMER R. FULLER

from Gil Harris of Massachu-

setts; Charles Edwards of Massa-

chusetts; Charles H, Fuller of
New York; the Department of State;
and the Canadian Broadcasting Cor-
poration. Several new frequencies are
now in use by the U. S. shortwave sta-
tions. The log this time went to press be-
fore the information was received and
therefore the necessary changes were not
made. The following information supple-
ments that given in the list:

WRUW, Boston, on 11.720 to Central
America from 1730 to 1900 and 2000 to
2400 hours, EST. WRUX, Boston, 17.750
to Europe from 1436 to 1715 hours.
WLWR2, Cincinnati, 16.330 from 1800
to 2400 to South America. KCBF, Del-
ano, 9.700 to Japan and China from 0400
to 0930 hours. KCBR, Delano, 9.750 to
the Philippines and the East Indies from
0400 to 1006 hours. KCBF, Delano,
11.810 to Alaska from 2000 to 2200 and
2216 to 2400. KNBA, Dixon, 6.060, to

R EPORTS were received this month

Hawaii from 0400 to 1005. KNBI, 6.120,
to China and Japan from 0400 to 1005.
KNBX, Dixon, 11.790, to China and
Southeastern Asia from 0400 to 1006.
KNBX, Dixon, 16.260, to South Pacific
islands from 0030 to 1700 and to South
Anerica from 1900 to 2400. WCDA, New
York City, 11.830 to Mexico from 2000
to 2200. WCBN, New York City, 15.270
from 1115 to 1630 to Europe and to
South America from 1646 to 1700.
WCBX, New York City, 17.830 to Eu-
rope from 1116 to 1630; to South Amer-
ica from 1645 to 1700 and 1800 to 1900,
and to Brazil from 2000 to 2200. WNRI,
New York City, 18.160, to Europe from
1000 to 1800. WCRC, New York City, to
Europe from 1100 to 1630; to South
America from 16456 to 1700. KGEX, San
Francisco, 11.730 to the Philippines
from 0030 to 0345 and to the East Indies
from 0400 to 1006. KWIX, San Fran-
cisco, 11.860, to Japan and Korea from
0400 to 0930. WGEO, Schenectady,
156.330, to Europe from 1115 to 1730.

Lecation Station Frea. Schedule Letation Station Frea. Schedule
UNITED STATES Baston, Mass.  WRUL15.200 European beam. 1115 tn
Bacton. Mass.  WRUS 6.040 Mexlcan besm, 2009 to U LD e L
Bundays to 1800
Boston, Mass.  WRUX 9.540 ?.,‘;_'5"}}, St Ly Bosten. Mass.  WRUX17.750 {-:%&m beam, 1138 to
Beston, Mass. WRUW p.570 mw%%'u beam, Beston. Mass. WRUWI7.750 ETurmnn beam, 1115 to
1430
Boston, Mass. WRUS 9.570 llsuorsnpun beam, 1430 to Bosten, Mass. WRUX25.600 Alur‘i,mn beam, 1330 tc
14
Boston, Mass, WRUWIL720 Central American beam Cincinnati, 0. WLWS! 6.080 West Bouth American
1780 to 1900: beam, 1900 to 2400
ﬂgg,: Slmdug,”l? 0 to Cinelnnati, 0. WLWO 9.590 E?uorbupuu beam. 1530 -
Boston, Mass.  WRULILTI0 Centrsl American beam Cincinaati, 0. WLWS2 9.700 PR, SR
0
Boston, Mess.  WRUW11 730 gm?;m 135 to || Clnelmmath, 0. WLWBILLINO Europenn besa, 1515 co
1715
Soston, Mass.  WRUALL 790 1‘305 beam, 1430 to Cincinnatl, 0. WLWB211.700 ﬁ.ﬁt% Ié,g,le-n beam
Incinnati, 0, WLWRILL,
Beston. Mass.  WRUAIS.200 Furopean beam, 1100t Elasleels RILTIO Seitw Ameclcsn beass
600 to 2400
Boston, Mass. WBO0S8!5.210 Furnpsan beam. 1100 to Cincinnati, 0. WLWOI11.78¢ Huih ?u‘lan beam
1T6); Houth American SH0 to 2200
boam. 208 to 2200 Cinelanatl, 0. WLWKI15.250 Furipess beam, 1200 to
Boston, Mass, WRUA15.200 Central American beam, [

2000 to 2400

1700
(Continued on page 64)

Su(g:futdd by :
enn FParker,
Whitevills, Tenn.

"He services all the midget sefs."

RADIO-CRAFT for MAY,

1948

www americanradiohistorv com

ESPEY
7‘¢ Calduc-—ém’_[l CZM“’I

How many times have you
wished you could replace that
worn out AM set now housed in
a beautiful, highly thought-of
cabinet? At last it's possible—
and at a price within the reach
of everyone! The ESPEY line of
custom-built chassis is designed
for just such installations, as
well as for custom-built and
other special applications. Take
the ESPEY MODEL 7-B, for in-
stance. It's a top-quality AM-
FMreceiver, featuring high
fidelity reception, illuminated
slide rule dial, full tone control,
and is wired for phonograph
operation.

Its superheterodyne circuit con-
tains 10 tubes plus a rectifier
tube, and operates on 105/125
volts AC, 50/60 cycle. Further-
more, it's supplied ready to oper-
ate, with 10” speaker containing
an Alnico No. 5 magnet, both
AM and FM antennas, and all
hardware needed to make the
installation easy and complete.

For full details write to Dept. C

A LISTENING SHELL

An artillery ghell that listens and
records what it hears is the invention
of three inventors in the New York
area, Harvey Fletcher, John F. Muller
and Karl D. Swartzel, Jr. The projectile
was originally intended as a means for
testing the possibility of producing
audio-proximity fuzes for anti-aircraft
shells, instead of the radio-proximity
ones finally adopted. Compact, rugged
microphones, hooked to recording ap-
paratus, were installed in the noses of
the shells to trace wavy lines represent-
ing the shells’ own gounds, plus the
noise of airplane motors which they
might be approaching. The patent, No.
2,436,384, has been assigned to the Bell
Telephone Laboratories.
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GOES THE COST OF

TELEVISION

WORLD-WIDE STATION LIST
(Continued from page 63)

R.C.A. 'l""E"LEVISION KIT

tver. Deser pistursd below
compononts Insluded in this ssnsational klt.
KIT CONSISTS oF

® Deflection Yoke Type ¢ Television LF. snd
i =010t Video Coll KK Trpe
Width Contrel Type e

9 R’01mt ] v.n...r wleshing-Oscilla-
@ Horlzontal Linearity aretornesJIRIYES
Control TYPS Z0LRB 4 yoriy. miotking-Oscilla-
& Power Tramlormer tor Transiormer Type
Twe 204TS 20873

¥. Mow thood ¢ Horix. utpu! Trans-
: n‘r’:aomxﬂ"‘ former Type BINTE

s Pocus Cell Type 50201 3"“‘1

.

.

Vaertl, ouhutm Ly s 6 9
;:l‘lant Choke Type FI.ETE

The parts in_ this Ilthlf unl-ul up-ltnly Md
Illt at_over $139.00. NI SON0S YOU eVer
blg 37020. GET YOURS TonAv.

RADIO MAN'S SPECIAL

S’ or 7' TELEVISION FOUNDATION KIT

HERE 18 ONE OF THE BIGEEST BARGAINS
E\"IE‘I. OFFERED oIN TELEVISION FOUNDATION

Tllll TELEVISION FGUHDATION KIT somsists of
eusential (and nosded In

tormer, "o, nlt. transformor for recel " Jatbods
rey fiament treasfermer, @i}

ter chelis.

u'mtaﬂmr for 6 :Ix volt tubes along \mh in vou
transformer for the 5 the twe hi. veit ®iter

den biooking osel.. transformer ur all RF’s mn‘
and video IF's, v-km oils dlsorl lm
m.r--r. Tln rectifier t 2)(2 and uu
picture tube uu. and an o S ominvm imu

1{ are

Hruetiu bosk, Including a 12 by 18
:dmntle disgram, theory of telovision, elreuit funo-

ons, Iminary volt.
moasurements, parts ad of

13' —sut and final ad)

the tolevision recelver which fasilitates my alignment
without the use of elaborate test oquipment cemes
with eash unmit,

Nmmanﬂlo-n v wil prebably have all of
the miner parts met imeluded In thll foundation Kit.
By fellow) no the simple ubo-dlo 11r- and ia-
at many dolhn uvl‘::i: BT RaRtr I iroseher
The abeve Kit with parts as mentioned $34 75
The above Kit with 7EP4 for am additional 12. 95
Romalning sst of y tubes ....... 14-95
Complotely punched shassls for abeve Kit 550

BRAND NEW 7EP4’s

INDIVIDUALLY: BOXED—STANDARD BRANO
A STEAL AT ..............-...........$I 7'95

WRITE TODAV FOR OUR NEW 'I’II.IVISION
DER O ’PIBIAL KITS, COMPONENT:
TUBES, AN OTHE TV SUP Llll. []
SURE YOU ARE ON ouu SPECIAL TELE.
VISION MAILING LIST.

Location Station Fres.  Schedule Location Station Freq.  Schedulo
Ciaginnati, 0, WLWRZ215,330 South American besm, Wabingtoa WWV10.000 U. 8. Fereau of Stand-
1800 to 2400: Sumdsyy, ards. cmlinumnply day
1500 to 2400 and _nlghL
Cincinnatl, 0. WLWRI15.850 European beam, 1300 to Washingten WWV15.000 U. 8. Hureau of Stand-
- gn Ay ;nhnl continoously thy
Cinsinnati, 0. 5.850 or e
it 0. wiwolr sse L t 1;.."““1;"" Webisitn  WWV10.000 D 8 Buresa of Stand-
f 0. o baam, to
fﬁ?‘ Washingtsa WWV25.008 U. B, Bureau of Stand-
Cinslanati, 0, WLWKIT.800 Humin m’m beam, "ﬁ"mmfunmu day
> an
Cincinnati, 0. WLWSI3Lo50 %:ar.:::(o'oun beam, 1200 to Washingten WWV30.000 U. 8. Bureau of Btand-
o, T . 140 . :;?i.:lumunumly dny
Ciazinnsti, 0. Wa22, t rican beam, nighi
R b o Washington WWV35.000 U, 8. lureau of Stand-
Cimsinnati, 0. WLWLI21.600 Lmn-.n beam. 1100 to m-'mxllnml! day
Dolage, Cal. KCBA 6.170 &um-mnwm. beam, || V-8.8.R.
#4600 to $030 Kiev 11.790 0700 to 9615
Delans, Cal. KCBF 9.100 meen-chmm beam, Komsomelsk 9.560 2100 to 2400
o) :-m RVIS 3'%18 2300 to 1000
Dolene, Cal. KCBR &.750 u%wnm m%ndleu M sest Ll )
Delane, Cal. KCBRi15.180 8 South Aﬂgm beam, Moscow 9.680 1800 to 1745; 2315 to
900 to
Delans, Cal.  KCBAIS.150 .ludian beam 2215 to || Moscew 7.000 1300 to 1800; 1815 to
0Ias
L 4 : Moscow 9.480 2300 to 0200
Delase, Cal KCBF11.810 E;;:nn beam, 3215 to i I e
Delans, Cal.  KCBA21.460 Fisuin American besm, Moscow 1L630 1E30 to 8800: 0800 to
1590 1o $4600 aEa0; 0830 to 180D
Dixen, Cal. KNBA 6,068 iiwwsiisn bosm, 0400 to Moscow 11.780 o Lo 200 3000 1o
105 B
Dixen. Cal, KNB) £.130 mnm-nm beam, || Mestew 11880 350 to 0600; €730 to
to 1685 A£45: 1108 to 1800
Olxen, Cal. KNBA 5.650 Tamaiian - Australlan || MoSow 3880 1R 1o 1080: 3000 to
mlim'u?” to 0845; off Mossow _ » 15.8% aoan 0500; 0630 to
Dizes, Cal. KNBI 0.700 mr.m beam, $380 to 0800 0080 0 1100; 2300
Dixes. Cal.  KNBXI11.TV0 Fﬁmu.mml Ata || Moseew 18840 ?}33 10 0800: 1000 to
in, (400 il
Dixea, Cal. KNBX15,250 Eoulh Tr.uu:’b-m. 0080 Ly 18.330 0745 1o 0318: 1836
i3 1709; Beuth Jnsriesn 1980; 2060 to $180;
hieam., 1000 to 3400 to 0200
Dinen, Cal. KNBI17.770 Ecuih Americsn beam, || WRUGUAY
1908 to 2400 wtevides gxu 9.020 1580 to 3100
New York CIty WCBN 9.660 Emilli  Amrrkcan besm, Mentevides CXAI911.880 0680 10
SHE T EAL ontovides CXAI011.000 1830 to %2115
New York City WNRX 9.670 Hruellian tEan to || YVAYICAN CITY MV) 3970 1000 to 11
New York City WOOW 9.700 Jnnuc-r-_ 2mbxm b VATICAN CITY HVIi11.740 “‘1‘5“ l.ﬁ oou;u 0 to
: . 1518 to : 1100 to 1145
T i VATICAN CITY  HVJI5.130 0850 to 0880; 1100 to
New Yerk Clty WCDAIL780 Riscirun beam, 2000 to 1145
Ty VATICAN OITY KV)17.440 0715 to 0845
Now York CHy WNRX11.830 European beam, 1400 to VENEZUEL‘
e farguisimeis ~ YVSRS 8.490 1530 to 3188
New York Clty WNRAILLSTO Europsan beam, 1515 to arqe simeds  YVSRC 3.510 1815 to 2180
TR0 Bewrquisimsin YVIRN 4. DEEF o 3
New York Clty WOOC15.130 Iw.m:-n-urm x beam, 1000 to [m ‘V[V::‘z g-ggg 'é;"ﬂ §° sg.n.
L. 3 {13
New Yerk Glty WRCA15.150 Esropsa= beam, 1100 to Carasms YVSRX 3.500 ki to 1400: 1580 to
uuu Erasitien  besm, 2180
18 Dl.l to 1900: 2000 to Carasas YVERS 3.530 aIEs to im)
How ¥ 270 Core YVIRY :#g Tate Lo 8t
15. l-:».m.qq beam, E Al to 2
e e v womotasme 150y o e[| Bt VIED EES S 5
N to i
o von oy wnnpiamo foeie o || EEERE YV Ll g8 G 08
ew York City W:RE 5.28 }'-\.l';_m-rm beam, 0500 to ._"::’ \;‘;T"é 3%‘;8 Yo00 o T
Mew York City WNBI17.780 mg{_‘;;wb&,m“nm;: LSRR B 1“”100 to 511?[1
" 1900 to m“"‘ fnr YV2RN 4.836 1106 to 1138
New York City WCBX Europeen bsam 1115 10 Em]l [ YVIRO 8.510 1700 to #130
1630, Scuth Ameriesn aleneia YV4RP 3460 1780 to 2130
boam, 1245 to 1700: Valencla YV4RO 4.780 1680 to 513
1560 'tn 1808: Prasilian Valsra YVIRZ ¢.840 1830 to F1ik
e Foamy e Y ierase A 9.420 0000 Lo 0230: 0630
Now York City WNRI1S. Eur . g : to
ow City 118.180 ial_lwwn beam. 1000 to 08453 1110 to 1135
Now York City WOOW31.500 KEurepimn beam, 1100 to
Now York Clty WCRC2L.570 Eﬁfﬂwm tam, 1100 to s
G3); Eouch American
beam 1845 to 1700 “SPIRITED”
New York City WNRAZ1.610 mm bsam, 1080 to
New York City WNRXIL.TSe llg;n«n beam, 1100 t» HANDY
San Fraselses KGEl 0.53¢ Mid-Pacific beam. 0080 TALKIE

to 0539: i
e 048 t0 OBR°
Ban Frasciseo KwWID 5.570 ;::]'-;uc beam, 0780 to
San Frasslses  KWIX 0.5T0 ﬁ‘l!ﬂhu beam, 231% to
San Franchcs KGE! 5.870 Huuth American beem,

2E0 to 2400
Saa Franelsos KGEX1LFBO Illulinpg;boul 0080 to
it

San Framelwo  KWiX11.380
San Franclsco KwiD11.960
San Framelseo KWID1IT.760 Sowth Awmerican beam,

San Framcisco KGEXI1T.830 Seuth Amerian beam, .
1900 to 9108 Simple way how to

Sehonectady WGEOD 0.530 fumrih Amarican beam,
1008 to 3400 convert ofld Handy

Sehenoctad WGEX 92.670 Kurnpsan beam, 1580 to

Talkie case into very

PLEASE PUT MY NAME ON YOUR TELEVISION
MAILING LIST FOR SPECIAL TV BULLETINS.

NAME ...ovcovintsarieartmsssessattattsnracsnnsson
ADDRESS .....ccoreenenescssnnenses ZONE .. ...

CITY cecocetessanssvnsccsnsnnrecessSTATE cissas

[
BSehonsctady WBEBEALLTT0 ﬂrw beam, 1418 to

Sshenettady WGEA1L810 fﬁ"‘"" beam, 2000 to
Sohenoctady WGEOQ15.830 _ﬁ.lqr[:umn beam, 1115 to
Sehensctady WGEX17.880 Buropean beam, 1108 io
UEIIED P_I_ATES -

“refreshing” utility.
—By Grego
Banshuck

WGEA11.500 Buropean besm, 1115 to

NIAGARA RADIO SUPPLY CORP.

160 Greenwich St., New York City 6, N. Y.

o4

Washingtos WWY 1500 U. 8. Burssa of -
" ants: mﬂnuwslymu WOOD
Washingten WWYV 5.000 U. §. Bureau of Stand- BASE
; osatinuowsly dmy
and night =
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. Get Your ALLIED Catalog Now

| 172 Value-Packed Pages Including
[verytbmg New in Radio . . .

FIRST WITH

TELEVISION by hallicrafters

Amatzing Performance at Low, Low Cost!

Fully described in ALLIED'S latest Catalog—the pes Hallicrafters Model
T-54 Television Receiver for use in all television areas! Here's perfected,
clear, sharp, bright Television at low, low cost. The 77 diameter view.
ing tube provides a brilliant picture 5% long by 4* high—a full 23
square-inch picture area. Push-buttoo. mning s factory pre-set to the
13 television channels. Receive the statlon in your area just by pressing
the proper button. Easy to operate! Comhinedipower switch and contrast
control turns set 0o and regulates picture for best: definition; brightness
control adjusts for best viewing brilliancy; horizontal and vertical con-
trols frame picture properly; fine.tuning with kmc range provides exact
tuning of sound channel. FM audio channel circuit eliminates man-made
static. Has built-in 4° x 6* oval PM spesker; plenty of audio output-and
excepnoml tonal fidelity. Distinctively styled, completely self-contained
in furniture steel cabinet finished in rich silver-gray with airodized top;.
handsome control panel in two-tone gray. Overall size, 20'%” long,. 94"
‘high, 16" deep. For 105-125 volts, 50-60 cycles AC, Complete with wubes
and operating instructions.. Underwriters” approved.. Shpg.. wt.,. 45 Ibs.

NET, £.0.b. Chicago, Only ........ ....516950

Easy Payment Terms- $33.90 down, $11.98 moathly-for 12 moaths.

s s s reiws e s

Nawme ...

RADIO-CRAFT for

MAY. L948

Send for Radio’s
leading Buying Guide

ALLIED RADIO CORP.

833 W. Juckson Bivd., Dept, 2-E-8)

Chicago 7, lllinois

O Send FREE'New ALLIED Catalog.

O Ship Hallicrafters® T:54 Television Receiver.
Eoclosed §

0 Sead ALLIED Easy Payment Plaa deails and order biank,

i

Mgy, ﬂgj@@

'h’ &
’ o

M gy, e,
1

40D ang Illﬂlﬂll(’l

172-Page Buying Guide™

MORE THAN 10,000 ITEMS

Everything in radio for everyone
in radiol Complete lines of all
leading makes of parts-and equip+
ment—all from one great, cen~
tralized source. For newest de-
velopments and best values, see
your ALLIED Catalog.

TELEVISION & HOME RADIOS
A special selection of outstanding
models—table radios, consoles;
combinations, FM-AM—plus new
Television, offered first by ALLIED
at real savings. Hand-picked
models—the choite of experts!

AMATEUR STATION GEAR
Here's heaven for the Ham! You'll
find everything you need for your
shack in the new ALLIED Catalog.
See all. the latest releases in re-
ceivers, transmitters, parts, station
equipment—biggest Ham listings
in radio!

NEW P.A. EQUIPMENT

Packaged, ready-to-use Sound
Systems; omplifiers guoranteed
for one full yeorp everything in
speakers, microphones, P. A, ac-
cessories, intercom and record-
ing equipment—Ileading head-
quarters for Soundmenl

O Full Payment

........................ 5 Phat Prycaane
{Balaace C.0.D.)
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Sent you every month. It's
crammed full of real buys.
A postcecard with your
name and address brings
it fo you. You con't afford
to miss its bargains. Moil
your card today.

QUALITY ITEMS

ORDER INSTRUCTIONS

Minimum order—$2.00, 25% de-
posit with order required for all
C.0.D.shipments. Be sure tainclude

DEMAND THIS sufficient postagea—aencess will be

SEAL OF QUALITY refunded. Orders received without
postoge will be shipped
axpross collect. All priges:
£,0.8, Detroit,

'} ‘
RHD'USUPPLY g

ENGINEERING CO., Inc.

125 SELDON AVE. DETROIT 1, MICH.
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By ERIC LESLIE

NOWLEDGE Precedes Intelli-

gent Action.” This old proverb
is truer in radio than in almost
any other branch of modern
industry. The progressive radio tech-
nician is an avid reader of radio maga-
zines, books and manuals and a steady
patron of radio-electronic schools. These
are available in quantity, so he has little
difficulty in keeping abreast of the tech-
nical advances in radio.

But when it comes to setting up a
business of his own—to actually estab-
lishing a service shop—the radio tech-
nician has no knowledge to guide him.
Starting with a given capital, he wants
to know the answers to such simple
questions as “How much rent can I
afford to pay?” or “What part of my
investment should I devote to test equip-
ment?”

One of the leaders in bringing techni-
cal knowledge to the radioman, Howard
W. Sams of the PhotoFact Service, de-

cided to prepare a study on this impor-
tant serviceman’s problem. He found
that nobody had any facts on which such
a study could be based. And there
seemed no way to get them. Various
surveys had turned up bits of informa-
tion on the business side of radio serv-
icing, but these scattered and unrelated
items were of little use to the radio
technician starting up in business.

There was but one way to get the
information—actually establish an ex-
perimental radio service shop, and learn
the hard way—the only way a would-he
serviceman can now learn anything
about the business angles of his trade.
Sams decided to start his own shop and
learn by experience the opportunities
and pitfalls of radio servicing,

The first step was into one of the
pitfalls. A likely location was chosen.
1t was selected to combine low rent with
a large volume of traffic past the store.
An apparently ideal spot was found at

Work on the new Sams' test bench. Left portion is part of a second identical bench used to
double length. The large stock of meters represents part of Sams' equipment-testing program.

RADIQO-CRAFT

for MAY, 19458


www.americanradiohistory.com

the crossing of two main traffic arteries
and a store was rented.

Only after starting work in the new
shop was it noted that other considera-
tions than rent and prospecfive trade
are important in selecting a location.
The new place was noisy. The trackless
trolley past the shop daily took hun-
dreds of prospective customers past the
door, but it also sent out high-power
broadcasts with each shower of sparks
from the overhead conductors. Flashing
neon signs on the two filling stations
across the intersection also made plenty
of noise, as did those of ‘the supermarket
next door. “Signal tracing” showed that
three doctors and one dentist—with X-

BUILD YOUR OWN

3 6-tibe super-het, 2-band recelv-

er .
‘blond, Swedish modern ecabinet
slug tumer and dinl plate. Also
schematic
parts required

Kit with all necessary parts to
complete above ......... ... 36,95

. . slug tuning. We furnish

with list of other
seseviesarss 32,95

Leas tubes

ray machines—were located in the block.
Sams wrote his heading for Lesson One:
“Check 'your proposed location for noise
as well -as its business possibilities.”
Lesson Two was a design project.
Problem: To find or design an efficient
and suitable ‘workbench. Sams had
learned from many servicemen that
what the majority wanted was some-
thing relatively inexpensive. For those
who could afford a higher-priced bench,
fhere were excellent commercial models.
The designers ahbandoned tradition
and struck out along revolutionary lines.

YNAMOTOR

(Slightly Used)
lnput 24 V D.C. 12 Amp. 300 1
. D.C. 26 Amp. Output_ 160
"V D.C. .01 Amp, 14.56 V. D.C.
6 Amp. with Voltage Regu-
lator and Filter System $2.95 4
BUTTERFLY TUNERS
80 to 8300 Me., 300 to 1000
M¢. New in cartons,,,$1.89

PHOTO-CELL
AMPLIFIER

410V, 60 Cy. Drawer type.
Has milliammeter on front
panel. CompDlete with tubes
§V6, 6J7, 46, BO, Vﬁlgg

PARABOLIC REFLECTORS
16" spun aluminum. Alzak
fin, for 1200 Me. Up.

PE . .6an Goo o inm ere 53.00

Remote iControl Tuner

©-38/ARCE Tuning head. .. |

controls less
........... oo s 39€
3 for $1/00

6 volume
awitohes

BEL,  ihseo oo fpomion o ote o § .69

100 Mica Condensers asst... 2.89
100 By-pass Tubular "Cond.’

asst. ..oouaen .. 5.89

25 ﬂcctmlyuc Cond. mssl. 3.29

50 Bath Tub Comnd. asst .. 2.59

20 Paddet Cond. 1-2-3-4 -
12 Varhbha Afr T‘rimmer

Cond. Gang asst. ..... .49

20 Knobs nsst, .. ...o.... (.39

25 'fube Sockets st 2.49
20 Wire Wound Reslstors

5-10-25W asst ... 1.89

6 Mike Buttons msst..... -89

20 R.F. ‘Chokes asst...... .99

10 Volume -Coutrols asst.. 1.79

5 hs. Hardware asst...,.. 4.29

6 Choles and Output
Transformer asit...... .78
SO MBS .« icrummirnsysmes $33.35

Y
as Shown Yours for Only

1 T-24
Bwltch

l »

AMSCO KITS

BEAT THESE PRICES IF
100 nemm % & 1 Watt

Above Kits ‘Sold Scuarate-
Woors For wie Entire Lot 52935

ET A MAGNES
ANﬂDElﬁGOTE INITICATDR'N FREE‘
Mike with Curdsu;g

The bench they produced consists of
two parts—a flat top and u pair of
shelves behind it. These shelves are ‘the
novel feature.

The back of the average bench i8 used
as a panel for instruments. But most
instruments used today are the portable
type. In servicing FM or television sets
—where two or three instruments may
be connected to the same receiver—the
mobility and flexibility of the portable
instrument are especially important.
This bench isdesigned for mse with por-
table instruments. They can be stacked
on the lower shelf at bench level and
directly behind it, and used either in
place or pulled out to best position.
Those used less can be kept on the upper
shelves.

Another point in favor of the shelves
is that customers dislike to see their sets

PHOTO CELL RELAY
LONTROL

MASTER CONTROL
FOR
RADIO

Compass
. =
plete with
meter.
$1.39

o0 ehms.

BUILD YOUR OWN
AMPLIFIERS

20 Watt Amplifier similar to ame

1iter upecmed on 'page 42

Radio 'Newx U u ]
-88J7 -

output
Mike and nhmoﬂmﬂh
input. Chassis 1837:x 307, Complele
with all parts ang nebefnnue
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TRIMMER AND PADDER
Condenser Assortment
20 for $1
CONDENSER
ASSORTMENT
Mieca, Ceramic, Paper, Tubu-
lar, by-pass and Can.

100 for $2:.69

MICRO AMMETER
Beede 0-200 DC........ $3.00

MILLI AMMETER
Beede 0-1000 MA...... $1.95

‘METER RECTIFIERS
Full Wave
Half Wave

PUSH BUTTON
SASSEMBLY

Can bo used ‘on
moet any stand-
ard radle. Com-
pPlote wlith ocon-
denser and -re-
sistor ., o . 1
stations ..., 79"

RESISTOR ASSORTMENT
and 1 att . . . Asst

Ohmio values . . .

100 for $1.69 500 for $6.95

KNOB ASSORTMENT
25 Knobs,
BIZOS ..racie..un w0000 $1.00

all popular.... |’

scattered over the floor, where someone
may 'step through the loudspeaker. The
shelves provide space for such radios.
Receivers whose repair is temporarily
interrupted—while waiting for parts,
‘for example—can alse be lifted to a
shelf. This frees bench space and thus
adds to virtual bench area.

Another feature the technician will
appreciate 1s the overhang at the front.
See drawing, Fig. 1. Much repair work
is done sitting down, and the overhang
provides kneeroom. There is an accom-
panying disadvantage — the drawers
must be spaced a few inches below the
bench top for accessibility. Shelf space
in the compartments beside the drawers
permit storage of parts, radios, or larg-
er tools, depending on the serviceman's
need and the other fittings of the shop.

The bench may be expanded by plac-
ing its-end to the wall and putting a sec-
ond bench on the other side of the shelf
rack. Two repairmen can then work
svithout getting in each other’s way, but
both within reach of instruments.

{Continued on following page)
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New Circular
‘Available!
WRITE TODAY

® AMERICAN SALES COMPANY

101) West 47th Street

3 TUBE PHONO
AMPLIFIER e
ACIDC Ual?ﬂ.l-ggdu.:mplvr‘c with
sl\ paﬂn and ‘schematic ‘dia-

Lcu “tubes 3 ‘95

SERVICE KIT
Kit includes assor ment  off
Registors, & and 1-watt. ?.c
so Condcnsers, Daper. mica ¢
trolytie &
10 Switches, Gang &

..........

Fosule,

20 Fus
(3 Volumo Controis.
40 Type Sockets.
1 b. Hardwars {screws,
iuge, ©
wire Wc-und Resistors—10 & 25

25 eunnu:mn Plugs, Tise.
10 Jacks (Phonc) & Tip.
Padder Condensers.
Terminal Boards.
Ceramlec Insulatars.
Panel Lights (1 neon).
Screw Driver,

Tube Puller.

Allen Wrenches.

Panel Fuse Holders.
Binding Post Strips. and many

other valuabte items.

nuts,

e
N

SNNMERON

Your Cost 5995 Complete

Fig.

Chicogo. lilinois

28 i 62-1,2 -

i 24 |

ﬁ 3/8"PLYWOOD 24" wIDE

FOR SHELVES
L]
MASONITE TOP i
3/4°PLYWOOD

SIDE VIEW

www americanradiohistorv com

& ak T
3—i| I:-T DIMENSIONS IN INCHES

FRONT VIEW
'|—The “'kitchen tabinet" workbench, front and side views. ‘Smdller areas on front view
are drawers. Lerger ones may ‘be ‘open ‘shélves or'be fitted -with .doors and back as closets.
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PROGRESSIVE

SCOOPS!

FM COIL & CONDENSER
KIT

—|

Designed for operation on 88-
108 MC (new band), contains 2

IF transformers, 1 Limiter
Transformer, 1 -Discriminator
Transformer, 1 RF eoil, 1

Variable condenser, Schematic
and wiring instructions. Excel-
lené. I{:r sc!lxioolli, experimenters
an dio Hobbyists,
Price only .........._ $4.95
CONDENSER KIT |
50 Paper Tubular Condensers.
Values from .002 mfd to .1 mfd.
400 V. DC to 600 V. DC.
Only $1.95

RESISTOR KIT

100 Carbon Resistors, 14 Watt.,
RMA color-coded. Values from
120 ohms to 2.2 megohms 31_.§9
10-10 MFD. 450 W.V. DC Elec-
trolytic Condensers ...... 85¢
20-20 MFD. 150 W.V. DC Elec-
traolytic Condensers 30¢
40-40 MFD. 150 W.V. DC Elfs-

3

trolytic Condensers .......

Antenna and RF Coil Set
(Broadcast Band) ........ 59¢
67 Alnico Slug Speaker.. $1.69
Selenium Rectifiers ....... 79¢

Midget Soldering Iron 356 Watts
.110/120 volts UL approved 69¢

55 Watt Soldering Iron UL ap-
proveq e $1.90
'%5 Watt Soldering Iron UL ap-

x_)mLeq! emeisisiacesaiaes §2.40
Long Nose Pliers and Cut-
LErS swe-cas ymrbonEwniy $1.45

PROGRESSIVE RADIO
TOOL KIT
contains 75 Watt 110/120 Volt
soldering Iron, long nose pliers
& cutters, screwdriver, insulat-
ed alignment tool $3.25

ABSOLUTELY NO KNOWLEDGE OF RAD!O NECESSARY

THE PROGRESSIVE RADIO KIT Is the ONLY COMPLETE KIT

YOU NEED NO ADDITIONAL PARTS!

Operates on 110-120 volts AC/DC. Contains everything you need. Instrue-
tion Book, Metal Chassis, Tubes, Condensers, Resistors and all. other hec-
essary radlo parts, The 38-psge Instruciion Bookk written by expert radio
instructors &nd englneers teaches you to build radios in & professional man-
ner. The first circuit built is a slmple one-tube detector receiver. Each sue-
ceeding circuit incorporates new arTanfements of detectors. RF and AF
amplifiers. ‘Thizs kit is excellent for learning the principles of recelver.
transmitter and amplifier desikn, It is used in many radio schools #nd
colleges, of the commonly-used detectors are used, intiuding diode,
leak, plate and Infinite-lmpedance. The transmitters are designed with
Hartley and Armstrong oscillators, using screen-grid and control-grid modu-
lation, Both vacuum tube and selenium rectification are employed in theso
cireults. The eircults are designed to provide excellont performances. Alto-
Rether, fifteen elrcults are constructed, Includinz 11 receivers, 1 audio
amplifier, and 3 tronsmitters. The sels start with simple ctrcuits of 1 tube
plus ractfﬂtr, gradually grow more compiex. and finjsh with several examples
of racdio sets using three tubes plus rectifier.
ONLY $14.75

PROGRESSIVE RADIO KIT
SPECIAL FREE OFFER
Electrical and Radlo Tester sent absolutely FREE with each Progressive
Radio Xit. PLUS FREE membership in Progressive Radio Club. Entitles
you to free oxrer‘t advice and consultation service with Ilcensed radie
technicians. Write for further information or ORDER your KIT NOw!)

otRES AMPLIFIER KIT 5157

HIGH FIDELITY, HUMLESS. AMPLIFIER.
SEVEN TUBE PEFORMANCE

This newest Progressive Kit will enable sou
to build a newly-designed. hich fdelity,
humless amplifier.
Besutlful slumibum custom-punched chassis,
etehed tone and volume control plates.
Deslfnod by former Western Electric engineer.
Ideal smplitler for television kit or set, FM tunof. AM tuner. microphone,
phonoiraph, wire and instantanecus recorders.
Electrify your musleal Instruments by connecting them to the Progressive
Amplifier by means of a contact mike.
Amplifler can be readlly modified 10 match the GB reluctance pick-up.
Separate mike and phono Input. Regulated power suppl¥ malntains con-
stant voltage subply. DC heater supply, whether amplifier i3 used on AC |
or DC, provides humless operstion by eliminating cathode-heator leakazo
hum. Contains degenerative feedback for improved frequency Fesponse,
balanced phase inversion and push-pull beam power output. Every stage
thoroughly decoudled to improve low-frequency response and to prevent
motor-boating. Tone and volume controls completely variable, i
8Seven-tube performance. Uses 2 selenfum- rectifiers, 2 beam power am-
plifiers, 1 higkh-mu_pentode mike amplifier, 1 twin-triode bhase inverter,
only $15.75

and 1 voltaze regulator tube.

Progressive AMPLIFIER KIT (less Tubes and Speaker).,,..

TUBES for Progressive Amplifler Kit 1-12SL7. 1-128J7, 1-VR75, 2-12A8’s.
Comnlete Set Only $3.00

BUILD A 5 TUBE AMPLIFIER - - only $975

Ideal for phonozraph, FM tuner or microphone. Has 5 tubes including ree-
tifier. Kit 1z comDlete with tubes, chassts, volume control. tone controf,
radlo parte, hook:up wire, solder and instructions. We can provide a 4-inch
PM. speaker with mounted outpat transformer to fit on chassis. priced
at $1.95. Or wse this kit with Your own speaker. It has 5 watts $9 75
output, more than enough to drive s 12-inch sPeakef....... Only o

ESPEY CUSTOM-BUILT

« At Superhet AM-FM receiver.
Frequency Modulation Circuit.
13 finest quality tubes, Inciuding
rectifier,

. 4 dual purpose tubcs give 1S
tube performance.

. Automatic volume control,
Full-range volume controf.

po s wpw

AM-FM HIGH FIDELITY RECEIVERS--Model No. 7-BC

Your Price $84.00

7. High.Fidelity AM.FM reception, 12, Loop antenna for AM and Folded
8. Full.-range combination bass- Dipoie antenna for FM reception
treble tone control. supplied.
9. :3‘":1.}:"(‘3-“""""1) Push:Pull 13, provisions for extornal antennas.
10. 10 dnch PM spoaker with Alnicc 34- Wired for phonograph operation.
v magnet. 18. Licensed under RCA and Hazel)-
11, Indirectly illuminated *slide- tine patents.
ruic’’ dial, “16. RMA listed,

$25.00 depoalt required with €.0.D. orders

wul‘l'f FOorR PRO-
GRESSIVE QUAN-
TITY PRICES

PROGRESSIVE ELECTRONICS CO.,Dept.RC-12 . z2x. o5izer,

497 UNION AVE.

® BROOKLYN 11, NEW YORK “'4niSiei’coler ™

AN ITALIAN POCKET RADIO CIRCUIT

= ITa 1S5 .0 1S4 003
p” b . 3 7 i
#+ 7 ~ IMEG P
: [ AW
Y 33 560k ™
1 ].ord [o002] goook  TLH gk | =
T . =4.59 SPKR
I - _'5-_ jl 4v
e 1t
Trasv
a— j‘ +

This little receiver is of ltalian

design, but uses standard American tubes. Built to fit in a

pocket, it uses a tr.f. circuit. American constructors will find the volume control connection

and the use of a C-battery to

supply bias to the output tube novel and interesting design

features. The liftle set uses a 2-inch magnetic loudspeaker.
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SERVICESHOP

TESTS SERVICESHOPS
(Continued from page 67)

l Lesson Three is on test instruments
themselves. What instruments does the
technician use most, and which can the
small shop most easily do without? Are
the test instruments offered to the radio
repairman exactly adapted to his needs?
To get the answer to these questions
Sams enlisted the test instrument manu-
facturers. Cooperating to the fullest,
they have supplied specimens of practi-
cally all pieces of test equipment cur-
rently on the market. All these will be
used in checking radios on the bench.
Not only will general conclusions be
drawn, but weak and strong points of
individual pieces of equipment will be
noted and the manufacturer advised.
Thus both manufacturer and his even-
tual customer, the radio technician, will
benefit.

The new clinic expects to reverse the
history of the small neighborhood radio
shop. Many a serviceman has started in
a small way and built up a reputation
for skillful and reliable servicing, then
moved on to the steadier dealer servic-
ing, with its better income and reduction
in the number of individual problems.
Sams -~ reputation already assured —
plans to start with the simpler dealer or
manufacturer servicing. When some ex-
perience in general servicing has been
obtained, the doors will be opened to
radio owners of the neighborhood and
the shop will proceed to the more ad-
vanced subject of individual customer
servicing.

The lessons to be learned in this
ipioneer effort should be very valuable
| to the American radio technician. In-
deed, there are so many things to be
learned and this is so obviously the com-
mon-sense way to learn them, that the
onlooker can only eche Sams himself and
ask, “Why hasn’t someone done it be-
1fore?"

Baffling indeed are the problems
‘which face the man trying to start his
lown radic service business. Sams in-

tends to find some of the answers, and
|expects to have some of his solutions in
| the hands of the radio technicians of the
country within the next year.

Suggested by
Alice Laqueur,
New York City

MAY, 1948

What shall | do next,
Mother?

for
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Sprag\]e-
mef.
;ole to risk §

SPRAGUE TM TUBULARS —The first truly practicel MOLDED Poper Tubular Capacitoral

o i R 4

SPRAGUE EL—Self- Mounting Midget Can Typel

THESE SPRAGUE PRODUCTS ARE
a SPRAGVE UNCONDITIONALLY GUARANTEED!

? 3
YMI re R’ﬂﬁf.’ When used at their capacitance and voltage ratings, these
Sprague Products are unconditionally guaranteed (9
render satisfactory performance.

SPRAGUE PRODUCTS COMPANY, North Adams, Mass.
(JOBBING AND DISTRIBUTING ORGANIZATION FOR THE PRODUCTS OF THE SPRAGUE ELECTRIC COMPANY)

*KOOLOHM
RESISTORS
i P a}*@
U.5. Pat. Off,
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e THE PRICES SPEAK FOR THEMSELVES

\BROOKS RADIO DIST CORP.-30 Vesey St., (Dept. A) New ank T, N.Y. it

COAXIAL CABLE, 72 ohms, 100 foot roll....$ 6.95 I
COAXIAL CABLE, 72 chms, 500 foot roll.... 32.10 ||
TElEVISIUN TWIN LEAD-IN WIRE, 300 ohms, 100 foot roll 1.95
TWIN LEAD-IN WIRE, 300 chms, 1000footrell 17.50 i
FOLDED DIPOLE ANTENNA, reflector type 7.25
FM CONDENSER & COIL KIT, with instructions and schematic diagram........ ....5 495 {
INTERCOMMUNICATION SYSTEM, master & station complete with 8 tobes.......... 17.97
VOLUME CONTROLS, 50M ohms, %, 1 or 2 Megs, all with switches....oovvevniie.., .39
OUTPUT TRANSFORMERS, match 50L6, 39%¢, push pull .. 55e¢, 6V6 59¢
TOGGLE SWITCHES, SPST ....... weoas 156, DPST ..... 25, DPDT.. 4oc
SELENIUM RECTIFIERS, 75 m& ........ 49%¢c, 100 ma. 59%¢
CONDENSERS RADIO TUBES—KNOWN BRANDS—BULK
.001—600V. .. Per Hundred $3.95 | 80, 5Y3GT, 6Y4GT, 6C4, 9002.......... Bach $ .42
0D1—600V. ... Oy 440 | 36W4, 2525, 26Z6GT, 35Z5........ . .45
05—600V. ... * “ 4.95 | 6FBGT, 6J6, 6SA7, 6SK7, 6SQ7........ A7
600V, ! 7.20 1 36, 37, 77, 78, 6H6, 6D6. ... ... ........ o .49
16—150V ........... - Each 24 | 12AT6, 12BA6, 12BES, 128Q7.......... L .49
20—150V ............. w281 128A7, 12SK7, 6F6GT, 76.............. « A9
iy « a5 | 637, 6K7, 6Q7, 65F6, 6SNT............. “ b5
Ny w 331 3545, 35L6, 50B5, 50L6, 50Y6.. « .55
10/40/20—150V & 25V  ** .44 43, GA7 GAS 7B|, 25LG ................ ¢ 59
50/30—150V .. o 44 OZ4 GXEGT TF7, TNT, TY4.«......... “ 65
« 27 | 1A5GT, 1A7GT, 1H6GT, 1T5GT, IN6GT. T4
» 32| 1S4, 1R6, 186, 1T4, 3Q4, 3Q5, 884... . . = 9
N 2 14A7, 14B6, 11Q7, 35Y4, 60A5. ... ... .. w 95
« 733 ] 1LNG, 6ACT7, 6L6G, TOLT............... o 95
« 7 | 1LC6, 1LH4, 1LA6, 11773, 11726....... C 95
54 { 25A6G, 117LGT, 117N7GT, 117TP1GT. ... “ 1.3

OF BUYS!

RADIO & TELEVI-
SIOK PARTS - KITS
PUBLIC ADDRESS
INTER-COMMUNTCa- ¥
TORS + RECORDERS
RECORD CHANGERS
TEST INSTRUMENTS
TUBES * AMATEUR
EQUIP'T 7 CNANCELLOR
RADIOS 7 WARDWARE
TECHNICAL 80OKS

A MUST for all §
Servite Dealuers 2
Amateurs
Experimenters §
Industrials
Institutions
Government
Agencies

RADIONIC rovipment company

170 NASSAU ST., NEW YORK 7, N.

\
Tribune Theatre Entronce -
Tel: WOk, 2-0421 « foble "CHANSLOR ﬁ‘\}}
L L L L X B P L KX L F L K B J
RADIONIC EQUIPMENT CO., Dept. 105 §=
170 Nassau Street. New York 7, N. Y.
Rend at once your free catalogs, subplementa and bar-

¢ein 1ists as published—listing products of leading

manulacturers of radio-electronie parts and equipmens.

TOWN

I Y Y T Y Y L L L Y Y Y Y r R YR Y Y Y

Do you need

BINDING POSTS?

The XL PUSH POST with its Spring
Action mssures Constant Contact and
quick connection
Manufactured in All Alumbinum Typs M
&t 12c each,
Alumipum Body Bakelite Top Types BI
at 18c oach,
Types CP or NP, ALL BRASS _STA
LESS STEEL 8SPRING & PIN, PROVI:N
W 240 HR. SALT SI’RAY TEST a3 NON-
RROSIVE at 28c cach.
Mulufldur'rl and D-.I-r- Liberal
Discounts

X. L. RADIO LABORATORIES
420 West Chicago Ave., Ghieago 10, 1L

RISCO HAS IT®

V. M, MIXER CHANGER 1

PLAYS 10" and
12" records at the
same time . .$15.50
DETROLA, $13.75
G. &, RECORDERS
SBingle Speed,.$22
Dual Speed. ...526
409% off on
Recordisc Recording
B]nnks
Above Easily Attached to Any
or CAN BE USED WITH AMPLIFIER BELOW

SERVICEMEN'S SPECIALS

100—INSUL, RES. KIT %. 1, 2W........... 1.48
25—MICA CON'D ~00DED .
15—AS8ST. ENOBS

15—ABST. BY-PABS COND

15—ASST ETS

I10—ASST, VOLUME CONTROLS

TEST LEADS. 56 lN.

NEON TE

PHDNO AMPLIFIEI’I

TUBE AC-DC
erod Vul & Tone sz 75 i
ted

“PHD NO OSGJ-TUBE

PRk $2.75
2359% on C.0.D, orders, Orders Filled as Received
VISIT DUR NEW SHOW ROOM
Free Catalog *‘C”" Just Out

9 We Specialize in Mail Orders
25 WEST BROADWAY N.Y.7

RISCO ELECTRONICS
g WHOLESALE OISTRIBUTORS |uu

RADIOMEN SERVICEMEN BEGINNERS
MAKE MORE MONEY
EASILY — QUICKLY
$250, WEEKLY POSSIBLE

We Show You How Information Free
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TRANSATLANTIC NEWS
(Continued from page 38)

book, I think I'll play for safety. In the
final revision of the proofs, besides
changing every “is” into “may be” and

| every “know” into “believe,” I'll insert

“probably”’ into most of the statements.

Recent investigations in Britain have
shown that v.h.f. transmissions can, and
regularly do, travel in no less than three
other ways than by the direct wave! One
of these, the atmospheric duct, has been
known for some time; but ‘it was re-
garded rather as a freak condition. It
has nothing to do with ionization. What
happens is that, under certain condi-
tions, a kind of wave guide is formed
between a layer-of air (which may be at
a height of only a few meters) and the
surface of the earth. The new discovery
is that this is no freak; it is a common
state of affairs in fine settled weather,
such as we had over here last summer.
This accounts for the regular reception
in Europe at ranges of 130-150 miles of
frequencies up to 58 mec.

But it doesn’t account for transmis-
sions of similar frequencies which span
distances up to 1,400 miles as they did
for many months in 1947 when Euro-
pean v.h.f. transmissions interfered bad-
ly with one 43-46 mc television service.

| That has been shown convincingly to be

caused by sporadic E-layer ionization,
which is found to be pretty frequent in
summer time in these latitudes. Sporadic
E is a superionization of the lower re-
flecting layer, which occurs more often
and more widely than was formerly sus-
pected and is influenced by sunspot ac-
tivity. Appleton has shown that it can
be eaused by meteoric dust. Strong sun-
light can also bring it about.

And now for a quiz question for which
no prize is offered. Two places, A and B,
are 1,000 miles apart. One set of radio
waves from A reaches B by reflection

1 from the E-layer at a height of 65 miles;
1 a second gets there by reflection from

the F-layer at a height of 200 miles.
‘Which set meets the reflecting layer at
the larger angle?

Those that travel via the E-layer?

! Right! The bigger the angle the smaller

is the chance that the waves have of
going smack through the layer and the
greater the chance that they will be
reflected, supposing that each layer is
ionized to an equal degree. It follows
that v.hf. waves which would escape
into space and never come back to earth
under ordinary conditions may be re-
turned to earth by .a superionized E-
layer. The observed critical frequencies
of sporadic E are such that the maxi-
mum range obtained in this way by
v.h.f. is about 1,400 miles.

Well, there you are. Those who said
that there would be no mutual interfer-
ence between v.h.f. stations working on
the same frequency, so long as they were
40-50 miles apart, were somewhat off the
mark. Atmospheric ducts can cause such

| interference up to about 160 miles, spor-

adic E up to 1,400, and F-layer super-
ionization up to 5,000 miles or more.

And those are the waves of quasi-
aptical range!
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WWV SCHEDULE CHANGES

Latest WWV schedules and services
are contained in the Bureau of Stand-
ards letter circular LC 886, available
without charge. WWV now transmits
on the following carrier frequencies
with power and modulation as stated:

carrier power modulation
(mc) (kw) (cps)
2.6 0.7 440
5 8.0 440
10 8.0 440 and 4000
15 9.0 440 and 4000
20 8.5* 440 and 4000
25 0.1 440 and 4000
30 0.1 440
35 ¢.1 none

#0.1 kw for first 4 work days after 1st Sunday
of each mon

Time signals are transmitted continu-
ously on all above frequencies. Each
second, except the 59th of any minute, is
marked by a b-cycle pulse of a 1000-
cycle signal, It is heard as a faint tick
each second, correct to within a miero-
second, All of the r.f. and a.f. fre-
quencies are correct to within one part
in 50,000,000,

Tone modulation is applied for the
first 4 minutes of each 5-minute period.
Then c.w. code signals announce the
next minute, using 24-hour notation.
Midnight is 0000 and noon is 1200. For
example, modulation starts at exactly 1
p.m. and stops at precisely 4 minutes
past. Then code anmounces 1305 which
is the next minute. At exactly 56 minutes
past the modulation is resumed for
exactly 4 minutes more. Then, at 9 min-
utes past, the announcement 1310 is
made, etc.

The tone modulation is useful to serv-
icemen for standardizing oscillators.
The 440-cycle note can be used to stand-
ardize musical
represents the standard pitch A above
middle C.

In addition to time signals and stand-
ard frequencies, ionosphere storm,warn-
ings are also transmitted. If such a dis-
turbance is in effect or is expected with-
in 12 hours in the North Atlantic area,
a series of W’s are sent following the
time announcement at 19 and at 49 min-
utes past the hour. If normal conditions
prevail a series of N’s are sent instead.
This service is useful for communica-
tion stations which may change to lower
and more reliable frequencies to avoid
fading and signal blackouts which usu-
ally aceompany the storms.

ALARM CLOCK USES LIGHT

An electric alarm clock that will even
awaken deaf persons is now on the mar-
ket. In use, the bed lamp is plugged into
the clock, and at the time set for the
alarm, the lamp starts flashing on and
off. A penetrating buzzer warning
sounds seven minutes after the flashing
starts. If the deaf person is not awak-
ened, installation of a small photoflood
bulbr in the bed lamp is guaranteed to
produce results in the most stubborn
cases.
RADIO-CRAFT
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mitting staclon. [ilus-
trated instructions
and all nececssary
hardware. A screw-
driver 1s oniy tool
needed for assembly.
Dynatenna Is seam-=
less, heat-treated,
all aluminum . . .
will withstand
scverest weather,

This famous-make FM
antenna has been ad-
vertised and sold for
many times the low
price MID-AMERICA
askal Covers both FM
bands. Delivers FM
reception at its best.
Complete with 60 ft. of
300-ohm twin lead-in.
Line is standard ap-
proved flat-type, solld
dietectric with weather-
resisting insulation.

Mounts anywhere \

easily . . . verticaily or each
horlzontally to match \ 34.45 each
polatization of crans- Y inioteof3

$.

Bulld a resily HOT 5 or é tube AC-DC superhet re-
celver! Takes place of old-st loé-na condenser, rf
and antenna colls: regular 45 lntermedinte fre-
quency. Corn etewlth permeablilitytun
oscillator col 4'122 x24° digmeter dlal 24
drum, Order MA-3169 Loop Anteana 15¢: s
and MA-2914 dritled, punched Chassis 39c.
MA 2167 5 i - . sionegpraciiume B g » o &g pabiay®
CONTROL BOXES—19¢ Each!

MA-2135—35 position MA-2095—é-position,
switch, volume control 5-prong female recep-
and ]ncln for PL-55 a tacle. Black crackle flas
PL-658. 3" x44° xzn . tsh, 2% x4 513",
Aluminum finlsh. A|-2l36—Volume con-
MA-2093—23- posltlon tro

switch, two wired jacks PL-68. 23 'x3Y ﬂ% .
for PL-55 plugs, inter- Aluminum finish,

nal jack l\'r!p. Tigcult MA-2092—~4-position
diagram, x3%"x2". switch. Alumlnum fine
Aluminum finish. Ish. 2%4'x21{ 'x1%".

RG/8-U COAXIAL CABLE

Get your share of this fine-quality coaxial cable.
Solld, moisture-proof polyethylene dielectric: fully
shieided. 52 ohms nominal impedance. Not soid in
less than 100-foot lengths.

MA-5018—100 feet.......... -

Coaxial Cable (onnectors

PL-259—Low-loss connector for RG-8 /1)
and RG-11/U, or use adapter for other
coaxial cables. Silver-plated, machined 4
brass. Inserts are low-10ss mica. Excep- 29c

tional quallty at & low price. MA-2828. ea.

Use a PUNCHED CHASSIS!

Save time and ¢ffort with a punched chassts. Takes
the hard work out of buliding receivers, ampiifiers,

etc.
MA-zols—u'xs'xr MA nn—tox 33%'
59¢ u ......

. ..5$2.89

MA 2912—[0 13% 12'
5-tube (for chassis
lock sockcts) ......

ORDER FROM THIS AD!

Quantities are limited, 30 get your order in now!
Minlmum order shipped, $2.50. Send 25% depollt
balance COD. Get on our m.ulna list to receive BIG
BARGAIN BULLETINS that list latest, greatest

buys Iin Fadioc parts, electronic eouipment. Scad
orders to store nddress, Desk RC- 5§

R
MID-AMERICA €0O.Inc.

2412 S, Michigan Avenue
Chicago 18, 1l
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HARD-
TO-GET
] qu PARTS

WIRE & TAPE RECORDING COMPON-
ENTS. Essential “hard-to-get’’ parts for
units described in Radio News, Feh., ’'48.
WIRE RECORDING-PLAYBACK HEAD, Prechlun
bullt. Three- {voice. orase & bias); 1 pin
;l)lugln type. Moulded bakellte case (l%"xl"
grooved to provide marimum con-
uct, md sonsitlvlty ..iceveeccccrnanne .
WIRE SPOOL SPINDLE. Polished aluminum. Takes
spool with 1% hole. 3” sbaft hole; %° 39¢
APED . icseseccnrnirtrseirhrrarasonsrerys
RM 4 RECORDING MDTOR. Heary auty, 110V.,
to WIRE, TAPE or DISC

8%° sq.,
Dlate & drive wheel. Bhpg. wt. 6 lbs, ...
PERMALLOY DUNCER LAMINATIONS, Hydro-
gen anneal pecifically for uso im constructing
TAPE RECORDING-PLAYBACK HEADS. Per
ouncer contalning lamioations .............. 400

ALNICO ERASE MAGNET. U shabe; pollshad
polea for TAFE of WIBE. %°r %"z %7 9/16°

39e
? Smd for [atest fllustrated “ALNICO MAGNET"

supplement.

A~

e

TUBES! TUBES! TUBES!
All In porfect condition. but in um;od cartons.
Most types in stock at up to 80% off list, Every
tube guaranteed 90 da¥s.
#20, 28, 27 or 31 ..$ .29

#4276, 11, 18, 6HS or 6K1

%37, 36, 5Y4, 6C5, 6KG, 6I7. GKB. 6BAT,

88D7. sﬁ?m 65H1, 68J7, 8UT. 138J7. nsx:.

OF JSBHI teisaissciinasecsssssnsssssnssene

# 147, 6B, exs, TAT 50, 50B5 or 5014..
u E CARTONS, Plain

Minlature (1” sq. x 3%') Per 100

GT. size (1%" 34 T 3%") Per 100

Medium (1%4* 8q. x /l
Large (2° eq. x 5°)

") Per 100..

::HIP) ANTENNA.
oz,
RCA VICTOR POWER TRANSFORMER for models
R-32, 45, 52 or 75. Unshielded 5.95

)“17" is YOUR LUCKY NUMBER!!!«

Yes, Leotone’s new JUMBO RADIO
PARTS ASSORTMENT is the YEAR'S
BEST BUY! 17 FULL POUNDS of new
and dismantled radio and electronic parta—
COILS, TRANSFORMERS, WIRE, HARD-
WARE, SPEAKER REPAIR PARTS, RE-

9 fi., fexible, thr.waight.
10 sections, weatherproof finish ... <$8.25

......... asse

SISTORS, CONDENSERS, ete.. etc.

these AND MORE for 2 95

OB g ot o s oe o g g e ph 2 J
) -

T30 THROAT MIKE & NECKBAND.
duﬂes outslde nolse. leaves hands
T eet buttons. All

Igp3%ee
THROAT M“:)‘ CORD & SWITCH. Cﬂm

plete wi ) rl-8a
plug & JK-48 fack .39

EXPERIMENTAL TUBES. 20 asstd. recelving

fnr testing, research. etc, FIl. tested........

SITIVE RELAYS — FAMO US MAKE, DT
red  coflitacts  with toctive plaatlc

ing. 18:28 V. DC. 180 ohm coll. Overall:

x 18%x% x 114", ea. 389c: 15 for 3.00.

RADIO HARDWARE TREASURE, an indlspenmable

uul of approx. 1000 nuts, screws, washers, etc.

I'ELIVISION SAFETY WINDOW for tube. Clear.

envy, mnvcx plastic. Aolds flange for mm

PRECISION RESISTORS. =-1% wiro-wound. fa-
mous makes. Ohmiges 2.35, 1, 24.5, 100, 130, 405,
840, 1740, zsoo 3300, 5200, 7800, 30K or 50K—

each 356, 3 O .eccocessviounscsnssasionne
l“oums 125 e ARG, ur15.
ca.
) SPECIAL—1 mezuhm (l wult) =B eee s nA

A N ittt St S AT

VARIABLE CONDENSERS: 4 GANG. 20-250 mml
per sect. 1 sect. separately shielded. Suvond lates
closs right. 4" ball bearing shart. T%* x2%*x

A BETTER CONE—BUY LEOTONE
FACTORY IEPAIR SERVICE ON ALL SPEAKERS &
PHONO PICK.U

Minimum Order 52 00—20 neposlt nqulnd on
pil prders. Pleas® add suffic on! POs A

MAKERS OF CONES AND FIELD COILS
65.67 DEvY STREET. New York 7, N.Y,
WORTH 2-0284.5

12000 SQ FT OF RADIO PARTS
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TI".ﬂiI'-I fur Good
pay in
E_l. E CTRIC

¥ service of all!

ELECTRIC MOTOR RE-
PAIR is a big, 570-page
training book that can quick-
1y help you learn this important
work at home—for only $5 for
the complete course. Written espe-
cially for beginners. Tells what to

i rougbly
understandably. Based cn what ean be
learned from this big book alone, you can traim
for prompt, Profitable service on practically every
electric motor in common use,

AN UNCROWDED, BIG-PAY FIELD!

‘n:n nlsct.rlc mouz repair expert is a valuable, well-pald

Thers bl unities the work aimost
mmsumm-ho-mmmu motors in
the averaZe small American bome. Bif bomes hsn many
moro—in @l° burners, air comditioners, record
sleaners. rwftijguraisrs, clocks, mixzers. llnaogdllhlll ete.
And there are miifians more M industry

Even many bu sppliance .nop- must

setd motors back to the fsctary for repair or motor
wpecialistal

fNO PREVIOUS TRAINING NEEDED

ELECTIHE MOTUR REPAIR bosk tedchas yia the work
from the beginning. Krery bompottant step s deissisisated
both in text ami risuslly by more than 900 special 1Eiusurs-
tions. %.I teforance gulies show how to lundle specifis
jobe. Widely used for graining berinmars and for dally
reforence in busy motor shops. Covess practleally every
modern motor type snd BOTH mechanies! weed eleotricsl
motor control systems. Unique Duo-Exdral Binding divldes
book into 3 sections 0 that both text and reimied IETnstra-
studied together,

BORROW IT |ALL THIS...
for only %51

FOR 5 DAYS
ELECTRIC MmOTOR

pair men are scarce.

TOR REPAIR for § full l'lE.:M:*I ""“l" on
days. plete diseussions o
the ,,:: Mlml.nm-llm moter parts, ssnnsstions,
s tanldty reveriing. treubie ama.
1t can be learned. fyatn ';rm-u. oo
Theo, #f not more | RS, PCPUQTR, Oy
than gasisfisd, re- instruations on spiit
turn book and your phass meters; noum'

.2 monay will be cheor- moters; repulsien-
fully refunded and pelyphase: llurnl l.
j curfest and direst-eur.

rent o lnlvonll
UD . H Ll ’

Dept. RC-58. Muvray Hill Boeks, Ine.
252 Madison A¥s.. Now York 16, N. V.
of ir
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100 temoriod carobe snd | TCONDENSER  K1T8
wire wound res $1.78

% to-10 watt. Wi 5@ amorted paper and
ranfe of v mica condensecs | , . all

stzndard itewms. new , ., good value,

Wireless Pheno Oscilistor $4.52
Op=sralea a» far ag 100 fi. from radio and omn be
used with aclimatisc record chsnger snd playsrs
oomplete with $ tubes nil wired and tested. Diagram.

Mike and
Phese Anslgl-
' Bers $14.
Phons Pre- sold

AmpFifter $4.05 oom'lou with
This unit is for power_ transform-
@& E RBelus u-l 3 tubes and
panm type car- eoafrols
tridge. Com- - oll wired and
pl wired, tested, TDilagrams
] Bupplied srppiimt,
with dlegram, anad Enie 68CT
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LABORATORY TYPE OSCIL-
LATORS
(Contirared from page 27)

Resistance-capitance oscillators

The resistance-capacitance tuned os-
cillator in Fig. b is used for the genera-
tion of audio frequencies. Frequency is
controlied by an R-C network that pro-
vides regenerative coupling to a feed-
back amplifier. Main design points in
this circuit are to use as few bypass.con-
densers as possible and to make the ones
used of high capacitance to minimize
phase shift at very low frequencies. The
amplifier must be designed for wide-
band response to prevent phase shift at
the higher frequencies and must also
use a large amount of negative feed-
back. A 3-watt, 117-volt lamp is usually
used in the cathode of the oscillator to
provide the negative feedback. The lamp
also automatically controle the ampli-
tude.

Audio frequencies may be produced
by a beat-frequency oscillator (Fig. 6),

VARIABLE

!

FIXED 0SC.

Fig. 6—A typical beat-f:equency oscillator.

which is a combination of two r.f. oscil-
latora, one fixed at about 100 ke and the
other variable. The two outputs are fed
into a mixer, then amplified, The differ-
ence between the 2 frequencies repre-
sents the audio output. A very wide
range of frequencies extending well into
the r.f. region can be covered with this
type of circuit.

The b.f.0. has several drawhacks. The
chief one is the tendency of the osecilla-
tors to “lock in” with each other at low
frequencies. Unless filters are used to-
gether with careful design, cross-modu-
lation of the higher harmonics occurs.
For this reason the R-C feedback cir-
euit is rapidly displacing the b.f.o.

Electron-coupled oscillator

Buffer stages are needed between
most oscillators and their loads. A load
connected to an oscillator changes the
current in the tank circuit which in turn
affects the frequency and might even
stop oscillation entirely. If the load va-
ries the oscillator will be adversely ef-
fected. The buffer stage can be eliminat-
ed by using an electron-coupled oscillator
(Fig. 7). This is the Hartley circuit

1.

H-':'a_
Fig. 7—Electron-coupled Harﬂoy oscillator.

with a few changes. The screen grid is
used as the anode and output is taken
from the plate. The cathode is at an al-
ternating potential above ground, but
the screen is grounded.

The electron stream which reaches the
plate is “modulated” at the frequency of

MAY., 1948
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escillation, and by inserting a tuned cir-
euit in the plate lead as shown in the fig-
ure, it can transform the r.f. energy by
either capacitive or inductive coupling
to an external load. The plate circuit is
at all times well shielded from the os-
cillating circuit, because the screen is
grounded at radio frequency.

In all the above types of oscillators
good wave form has been one of the
most important features to be consid-
ered, but one oscillator with very bad
wave form is much used—the multivi-
brator (Fig. 8). It is useful because it

-
=

£k 6SN7

ST,

Fig. 8—A simple Mn-irlodo multivibrator.

can “count down” a higher frequency to
& lower one in predetermined steps. One
important use is to divide the frequency
of a crystal oscillator into a frequency
suitable for running a synchronous
clock. In this case, the crystal oscillator
nsually has & frequency of 100 or 1,000
ke. The output triggers the multivibra-
tor, which generates subharmonics of
the original frequency. By using two
multivibrators, an output of I ke—or
even down to 10 cycles—is entirely pos-
gible, The output will be just as accurate

B, o

CHECK THESE ADDITIONAL FEATURES

THE COLLINS
FM-AM TUNER

The last werd in high fidelity,
laboratery pesrformance

AM

EMPLOYS OUR 25-C BAND PASS TUNER
20 KC BANDWIDTH

530 to 1700 KC

DELAYED, AMPLIFIED AVC

FM

ARMSTRONG CIRCUIT

11 TUBE CIRCUIT

3 L.F, STAGES

2 LIMITERS

88-108 MC

NEW 5AL?-GT TUNING EYE

uce and umoxcelled by

This Is the finest we can
wo somple

supply Included. @

prated radie receiving ullol, with high

WESTFIELD, NEW JERSEY

eavy duty
?\nr te Tuners, only Amo Tubse sommon, @ Veitage regulated power supply, |7
ubes In standard model. @ Awlnhlo with @ wide selection of extra accessories.

Not a production line radio, but wﬁulmmll by expert techniclans who kmow their business. In an Iule-
ity components, the perfer

You will sot be completely satisfied untii you have the Collins Tuner Iin your home.

WRITE FOR TECHNICAL FOLDER “RC™ AND PRICES

COLLINS AUDIO PRODUCTS COMPANY, INC.

other such tumer mow on the market, @ H

mance s brsathtaking.

WESTFIELD 2-489%0

and stable as the crystal oscillator itself.

The wave form of the multivibrator is
rich in harmonics that are usable up to
the two- or three-hundredth. The output
harmonics of & 10-ke multivibrator may
be used to spot points on a receiver dial
10 ke apart up to at least 2 megacycles,

AMPLIFIER WITH FOUR INPUTS

Amplifier has four input channels and
separate treble and bass controls. Push-
pull 6L6’s are used in the output stage,

The two microphone stages are unique
in that d.e. from the eathode bias of the
6L6's is uzed on the filaments to reduee
the hum level. A pair of 125J7’s may be

PHOND

used in place of the 7C7 tubes if the
6L6 cathode bias resistor is changed to
280 ohms, 10 watts, The TF7 is an elee-
tronic mixer and can be replaced with a
6SC7 or a 8SLT.
EuceENE K. GoopwIN,
Los Angeles, Calif.
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Come to the Great
SHOPS OF
COYNE

whereyouleam by doing’

ELECTRONICS -TELEVISION
l".?u teits

To Succeed in Television, YouNeed
All-Around Radio Trainingl

Tralned Radio men needed now. Get Radio
training and be ready for a real future. Learn
on actual equipment at Coyne. 49 years of train-
ing experience Not *Home Study'’. Free employ-
ment eervice to graduates. Many earn while
learning. If you are short of money, ask about
Student Finance Plan. Now added Training in
Electric Refrigeration. G.I. Approved.

SEND COUPON FOR FREE BOOK

B W.
COYNE E| Edl'RIC-AL 4 mxo SCH
uos.r-umn 8t., Dept. 58-8H., Chicago 12, 111.
Send Big Free Book; also details about Coyne Part-
Time Employment and Studeat Flaance Plag,
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ADDRESS. ... eriiieearosssasasescarcscaans
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EASY TO LEARNCODE
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‘Teacher.
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PROJECTION TELEVISION!

Convert your RCA 630 or Crosley 307 to this

2]

—> q
oUTSTANDING [{5
TELEVISION E
CONVERSION |
OF 948!

The gigantie
picture this
set is capable

of projecting
must be seen

to be be-
lieved! With the use
of the baslo
One set con- gom p onctis
0%, B~
verted by a i O
Los Angeles instructions.,

which are
provided for the RCA

company,
4 . 830 and Crosley 307,
was demon practically any 10°

strated at st can be comvorted to
the Shriner’s Projection Television

Temple in Los Angeles, during the Rose
Bowl game. It was viewed by 4800 people
at one sitting!

A 12x16-foot rear projection plastic screen
of our type was used.

F (.9 TELEVISION PROJECTION LENS

Dimension — Length 77,
Diameter 434",

F 1.9 EF. b in. (127.0
mm). This lens incor-
Dorates in barrel a cor-
rective lens for use with
a 5TP4 projection tube.
It iz easily removable for
use with flat type tubes.
Lens can be utilized to
project picull,re Eizcadt;rogxlsg\rc;nl inches to 7x 9
feet. Made by Baus m

Optical Co. ....vvuvnn Dealers’ Price $‘ 25-00

Mounting ring available for above lens, Price $2.50

30 KY RF POWER SUPPLY

Dimensions—Length
14", Width 117,
Height 1114",

This unit has a low
voltage supply sepa-
rate from high volt.
age pack, Low volt.
age DC supply has
control which en-
© ables you to vary
voltage from approximately 12 KV to 40 KV.
U'Ir‘:ll,t hnajfocus control built in for use with
6TP4 projection tube,

Dealers’ Price, complete .‘............$99-50

STAND FOR PROJECTION TELEVISION SETS

Dimensions—23” High, 25" Wide, 18%"” Depth.
For use with RCA 630 chassis or Crosley table
model scts, Unit mounted on ball bearing soft
tited wheels. Depth is designed to accommodate
RF Power Supply. Open grill allows free circu-
lation of air. This stand a natural for mounting
ecopes and other lab. equipment for easy mobil-
ity. Specify whether for }"I‘Delevimon use or shop.
Stand as shewn 1n top photo,

Dealers” Price «coeecocscorress rensen $3I-5°

REAR PROJECTION TELEVISION SCREENS

The screen surface consists of a conglomerate
arrangement of microscopic plastic erysials that
“Pin Point” the projected image providing un-
excelled angular viewing with a minimum loss of
projected light, It is estimated that there is a
loss of approximately 109% of light viewing the
image nt 45 degrees off center,

Light transmiseion percentages are controlled to
obtain the maximum efficiency of the television
optical projection system.

The percentage of 80% of transmission has been
determined as that providing maximum effi-
cienicy.

Stock sheets are available from 3x4 feet down.
Specity inside dimensions of screen desired. If
larger sizes mre required, they can be made to
order. Frames can be had on request, small sizes
25.00—large sizes $10.00. $4 50
Dealers’ Price of screen, per sq. foot .., .

Include 25% Deposit With Order, Balanee C.0.D.

Pioneers in Projection Television

SPELLMAN TELEVISION COMPANY

2898 JEROME AVENUE, NEW YORK 58, N. Y.
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WOBBULATED SIGNAL GENERATOR
(Continued from page 35)

shielding. The binding posts, of course,
must be insulated from the chassis. No
pilot light was installed in the wobbler,
ag this feature was incorporated in the
power supply. All power is carried from
the power supply to the signal generator
through a rubber-covered multiconduc-
tor cable.

The power supply

The powersupply (Fig.9) wasdesigned
for universal use. The case is identical in
size to the FM signal generator. The
transformer for the universal supply
can be the type frequently used in tube
checkers, providing a high voltage for
B-supply and various voltages for fila-
ments. The author removed the filament
windings from a large receiver power
transformer (noting the turns/volt
ratio) which had excess space in the
winding window. A new filament wind-
ing was then wound, providing taps at
the proper points for filaments up to and
including 36 volts.

Precise voltage regulation of the B-
supply is usually desirable for applica-
tions such as our FM generator. The
original model did not include this fea-
ture, although voltage regulators were
tried in some of the testa. The two VR
tubes and the 2,600-chm dropping re-
sistor R25 shown in broken lines may be
added within the same cabinet. When
the regulator tubes are installed, S3
should be a d.p.s.t. switch.

Adjustment and calibration

After the usual checks have been
made on filament, plate, and screen volt-
ages, the unit is ready for adjustment.
First check both the input and output
of the buffer tube V2 for proper form
of all three wave shapes (Figs. 2, 8, and
4). The voltage gain of V2 will be
slightly less than one, and the input and
output wave forms should appear prac-
tically identical. While the wave shapes
are being checked, the oscilloscope verti-
cal input should be connected at the grid
of V2 or V3 (binding post W). The
square wave will show considerably
greater amplitude than either of the
other two, and great enough to allow
production of a sizable trace without
using the oscilloscope vertical amplifier.
This method should be used to see the
true shape of the square wave because
the usual single-tube amplifier found in
most oscilloscopes will distort such a
wave shape. The triangular or pyramid
wave is the one in which we are particu-
larly interested.

Assuming everything has gone well so
far, we now have linear triangular
excitation for the frequency modulator.
Start adjustment of this section of the
unit with C7 at maximum (closed), R10
at maximum, and C18b partly open. The
getting of C18b is unimportant for the
moment. Connect the FM output to the
oscilloscope vertical amplifier and , ad-
just the oscilloscope sweep to 60 cps.
Connect the output of a constant-fre-
quency test oscillator (signal generator)
to the r.f. terminal of the wobbler.

RADIO-CRAFT for

R20 TOR24 -5K/20W
R25-2.58 720w

| c20-c21
167450V EA.

Lol

[N 1T VAC
|I~\VR-|05/OC3

VR-150/0D3

Fig. 9—The éower supply and connecting

cable. Note error in polarity of C20 and C2I.

Fig. 10—How zerc beat locks on 'scope screen.

Fig. ll—Positioning node to center of trace.

Slowly tune the test oscillator 100-200
ke both sides of 450 ke. When the fre-
quency of the constant signal falls with-
in the deviation range of our frequency
modulation, zero beat will be evident as
indicated in Fig. 10. As the constant-
frequency signal is changed, the zero-
beat point will move back and forth
across the ’scope trace. By adjusting
(and reading) the constant-frequency
oscillator dial so that the zero-beat
nodes occur at the ends of the trace, and
again so that they coincide in the middle
(Fig. 11), the amount of frequency
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sweep ¢an be determined. The desired
maximum sweep is 60 ke or a deviation
of 30 kc each side of the center fre-
quency, The exact amount of maximum
deviation is not critical as long as it is
adequate.

The value of R13-C7 determines the
relationship between the out-of-phase
voltage on the reactance tube grid and
its plate current. Adjust C7 to give the
desired 60-ke sweep. When R13-C7 be-
comes too small, oscillation over part of
the sweep cycle may be blanked, as evi-
denced by a ’scope trace such as Fig. 12,
obtained on the oscillator plate. Para-
sitic oscillations and complete instability
can also result. Extending the sweep too
far will also give a non-linear grid
potential wv8. frequency characteristic
for the reactance modulator.

The final adjustment consists of set-
ting the range of center frequency, after
which the dial on C18a can be calibrated.
The center frequency of the FM signal
output at any particular setting of C18a
is determined as follows. The FM output
is connected to the oscilloscope vertical
amplifier. The constant-frequency gen-
erator signal is injected at the r.f. ter-
minzal of the wobbler. The oscilloscope
horizontal sweep is .adjusted to 120

Fig. 12—Effect of mdking R13-C7 too small,

cycles per second. When the constant-
frequency signal lies within the devia-
tion of the FM signal, a double trace will
appear on the ’scope, each trace being
one-half of Fig. 10. When the zero beat
points on the twe superimposed traces
coincide at the center, the constant sig-
nal is at the same frequency as the cen-
ter of the FM signal. C18b is adjusted
to give the desired center or carrier fre-
guency range as determined by readings
taken at the maximum @and minimum
settings of Cl8a. Varying C18b, of
course, moves the range up or down the
scale of frequencies as well as widening
or contracting the range somewhat. It
may be necessary, therefore, to alter the
inductance of L slightly.

With the end peints at the desired
values, it is now necessary only 40 set
the constant frequency :at, say, 5-ke in-
tervals over the selected range, bring
the zero beats together on the super-
imposed 'scope traces, and mark the dial
on C18a. The spaces between the 6-ke
marks can then be divided inte five
divisions to give 1-kc .calibration. The
calibration will be essentially {linear.
Final calibration should be done with all
shields and covers in place. Needless ‘to
say, the calibration will be mo better
than that of the fixed-ifrequency test
oscillator used.
RADIO-CRAFT

for MAY,

VOLUME EXPANDER 1

You may want to try a simple vol-
ume expander which will increase the
dynamic range of phonograph records
or radio programs. The only materials
required are two flashlight bulbs (3%%-
volt, green-bead lamp for 3-cell flash-
light seemed to be the most satisfactory
in the model constructed), two 1-ohm
resistors (a 4-inch dength of No. 26
nichrome wire makes a very satisfac-
tory 1-ohm resistor),and enough wire to
connect these components together (as
shown in the diagram).

At low levels, the lamp filaments pass
little current and are quite cold. The
resistance is low (in the order of sev-
eral ohms) thereby almost balancing the
volume expander bridge circuit to pro-

FLASHLIGHT LAMP
in
TO SEC. OF A
OUTPUT 3
TRANS o

TO SPKR V.C,

S= OPTIONAL SWITCH

duce a small output to the loudspeaker
voice coil leads. When the magnitude of
the sound is increased, the lamp fila-
mente heat up, and their resistance in- |
creases considerably, unbalancing the
bridge circuit to produce a much greater
output to the loudspeaker. in this way,
changes in the dynamic level are ac-
centuated.

To connect the volume expander to
your radio or phonograph, disconnect
the leads of the loudspeaker voice coil
and insert the expander between the
secondary of the output transformer
and the voice-coil leads.

With the components used there may
be too little or too much expansion to
suit your taste. Substitute higher-volt- |
age radio pilot damps (such as 6-volt, |
brown-bead) to reduce the .amount of
expansion, or lower.voltage lamps to
increase it. If you wish to use the ex-
pander for music only, a simple double-
pole, single-throw toggle switch may be
inserted in the circuit to break the legs
of the bridge in which the lamps are
inserted. MILTON SNITZER,

Brooklyn, N. Y.

(This circuit is .an adaptation of one
developed by L. A. de Rosa and de-
scribed on page 748 of the April, 1937, I
issue of Short Wave & Television and
page 21 of the July, 1937, issue of
RADIO-CrAFT, in which issues the sys-
tem was described in some detail.)

USING OLD SPEAKERS

I have found a use for the old dynamic
speakers that are often given away to
servicemen. I use them as auxiliary
speakers for a public address system I
and energize the fields from a dry-recti- |
fier power pack inside the speaker hous-

| MONEY!

LEARN RADI
o

LEARN RIGHT . . .
AT A PRICE YOU
5.' CAN AFFORD

A.A. Ghirardi

Easy-to-understand

BASIC TRAINING
FOR BEGINNERS

(Used by U.S. Army & Navy)
The best training ecosts the least !
Actually, Ghirardi’s famous 972-
page RADIO PHYSICS COURSE

téook has bziven more Radio-
lectronic beginners their start
than any other book or course Oﬂ'y $5
f)ver dublished. Contﬁuins complete RADIO
asic training to fit you for a
career in any phase of Radio- PHYSICS
Electronics work. Over 800 pages COURSE

make Basic Electricity easy to
learn. Other subjects include 36 Courses in
Radio Transmission; Broadcast one giant book.
Stations ; Receiving Unita: Vac-

uum Tubes; Detection; amplification; Photoslectrie Cellsy
Bhort Waves—a total of 36 basle subjocts. If broken into
lessons and sold as a ‘‘courss,” you'd regard this big
book #s a bargain ag $50 or morel Over 500 ilustrations.
Use coupon, Bead it for 5 days at ouc riskl

A Complete Course in

RADIO-ELECTRONIC
SERVICING

Learn prefessional service
work at home!

Btudy now ifor & good job as g
Radio-Electronic service repalr ex-
pert]l It's easy w‘cum from Ghir-
ardl’s 1300-page,” profusely ‘illus-
trated MODERN RADIO SERV-
JCING dook that costs you only

$5 complete. Covers all phases of

only $5 ibo work. Exp‘}lina aervice test ln&
sitruments and  wi . where an

MODERN RADIO twm;)tl;lgw each type. %-"ﬁl te,!lln hony
i o bul your own, Tells how to
SERVICING troubleshoot all kinds of radlos, an-

alyze thelir circul(!;'s. test :ommzl,unta.
P, ome — Make -ull types repairs, ‘adjust-
Ef&’&‘n an a‘t"“m:m” ments, installations, etc. Even ex-
plains-how Lo start a successful radio

service business. Bee Money-Baving Combination offer,

|N HALF oN ¢ JOBS
OUT OF 5

Whether you ropair radlos profes-
sionaliy or only work with them ecca-
sionally, Ghirardi’s RADIO
TROUBLEBHOQOTER'S HAND-
BOOK can_save you time und useless
testing on ulmost any job! Just look
up the make and model of the radio
¥ou want to fix. cOVers common
droublea 4n .over 4800 recelvers by
202 manufaciurers., Tells what to do

Learn to be a Service

—axactly how to do 1. Over 800
sdditional Pages contaln charis. data, Only $5
tube Informatlon. codes, elc.. that RAD(D

will help you save time. do better
work in repairing any radio ever TROUBLESHOOTER’S
made. T44 big, manual-size pages. . HANUBUUK
‘Weighs almost 4 ibs. Use coupom.

‘Beo Money-Baving Offer| NOT a ‘study’ book!

Let RA DI O TROUBLESHOOTER’S
SAVE HANDBOOK save You #tlme on «ommon

service jobs! Let MODERN RADIG SERV.-
JICING traln you for truly professional
radio-electronis service work. Get both big
hooks for special prico «1 only $9.50 for the
two. Use coupon.

5-DAY MONEY-BACK GUARANTEE:

B Dept. RC-58. Murray HIIl Books. ine.,

B 232 Madlson Awve.,
B Q Enclosed find §...... for books checked: or O send
R C-O.D. {in U.S.A. only) and I will pay postman this
amount plus a Jew cents ponstage. In elther event, it [
B in unde I may returmm books after 5 days .4f pnot |
B satisfactory and my remittance will be refunded.
B O RADIO PHYSICS COURSE $3 ($5.50 foreign)
0.0 MODERN RADIO SERVICING 33 ($5.50 foreign)
B 0 RADIO TROUALESHOOTER'S HANDBOOK 55 (S5.50 g
foreign

New York 46, N. Y,

3 0 MONEY/SAVING COMBINATION
8

ing. BERNARD ‘LEV—INE, - oth Modern Radio Scrvicing apd Troubleshooter's 4
Newburgh, N. Y. §  landbook sor anly $5.50 for the two (810.50 dor- :

H .

(The resistance of the speaker fleld | B Name . .iieiiiiiiiiiiiiiiiiiititiiateniiniis Il

4 ] ]

must be high enough to prevent eXceSs | § adaress «.c..c.vveennreeinireneeenenereneneen) H
current from passing through it and the : L e =
reCtiﬁeri‘—Editm) { L-------‘;‘-“--.-;-.--.---.---.--—-.i.
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WIND GENERATORS
(Continued from page 33)

replaced. Brushes should also be re-
placed if they have worn down to where
they do not hold their proper position
in the brush holders. The mica between

STATIC CHASER
INJECTOR and POWDER

TUBE PULLER

sert miniature tubes .

Makes it easy to remove or in.
. simple

to operate.

reach—into
places.
monay,

Saves
Ends tube break-

Inserts or exfracts
tubes whare fingers will not

time

hard-to-reach
and

age, prevents burnt fingers.
No. 5093—Minlature

Puller

List § 1.50
.. List $18.00

the commutator segments should be be-
low the level of the copper bars, If it is
not, it should be undercut, as the raised
mica will prevent the brushes from mak-
ing proper contact with the commutator.
An ordinary hacksaw blade of the right
thickness may be used.

No, 5093-D Display of 12...
®

NEW G-C FIELD
CHASS EZ

Holds almost any radio
chassis in position! Has
special reversible hooks
for flanged type chassis
or, to tilt chassis back if necessary. Made with
slide adjustment-—takes only 5 seconds to in-
stall. No parts to lose—will never wear out. A
real convenience for the radio servicemanl

No. 5207 Chass Ez.... ...List $2.95

Incidentally, an open bypass con-
denser or arcing at the brushes—caused
by several reasons including those men-
tioned above—will cause static on the
radio.

Check the field for continuity and
voltage. If the field current has to be
turned way up and the third brush all
the way into the direction of rotation
to make the generator produce a nomi-
nal amount of current, or if the strong-
est wind doesn’t suffice to bring the out-
put up to normal, the armature is either

Tire static powder kits—improve
auto radio reception, Eliminates
wheel static interference. New
powder is blown into all inner
tubes—easy to use. For every car
owner]

No. 5604—Injector for G-C Static
Power List $1.50

No. 5605—G-C  Static Powder
Packet for 5 tires List $1.00

No. 5506—Kit —One Powder
Packet and Injector. ... .List $2.50

Mg

U N Have you seen the new G-C
-~ ,1’9 "Speedex” Wire Strippers . ..
9 for illustrated fiterature.

cts ore
{eading
Write for
$ our new
clog.

G-C Prodvu
uvo'\lcb\e at
d.‘s"-,bmors.
your'coPY &

write

-
S
=

RADIO DIVISION DEPT. D

.‘“us'rgied cat

open or shorted. In either case it should
be sent to the manufacturer or a motor
shop for test and repair.

Generator speed has to be up to nor-
mal before maximum output can be ex-

pected. It can be checked without using
a tachometer, by observing the governor.
If the wind is strong enough to make
the governor act, the generator is up to
speed and should deliver its rated out-
put. To make certain the governor is
actually operating, slow the prop by ap-

GENERAL CEMENT mfg. Co., Rockford, Ill., U.S. A.

Manufacturers of over 3,000 products - Soles cifices in piipcipal cities

T“BES' T“ BES' T“BES' bl L ey When'the generatos i no bing e
when the generator is not being used
r ’
» » - LOWEST PRICES ! and watch to see if the governor relaxes.
[NEW, STANDARD BRANDS—QUANTITY PRICES ON REQUEST—MINIMUM ORDER $5.00) Some of the governors turn the prop
TYPE PRICE | TYPE PRICE| TYPE PRICE| TYPE PRICE| TYPE PRICE | TYPE PRICE out of the wind. Others change its pitch,
1A3 .96 | 6ACT .99 6U5 6! 1622 1.75| 723A/8 5.50 | 1625 .49 and still others throw out vanes which
1A5 .49 [ 6AGS .89 6V6GT .99 3523 .99/ 7254 12.50 | 1626 .49 act as air brakes. No matter what the
1A7GT 1.10 | 6AG7 99/ 6Y6G 89| 3525 69| 800 2.25 | 1629 .59 . - ] th q o
:gg; 3-;3;5:{(55 .69 g;g .gg 36 1.10{ go1A 10| 1631 1.49 principle, the action is the same. They
b .99 .89/37 .69 /RK2 .4 [ N { i
1as 38| atd 1[G {544 P | sl 1 e keep the prop’s speed from exceeding
e :g EQB% 78 RHEZD .59 804 6.75 | 2051 49 its rated level. For example, Wincharger
(Hic 0| 684 lizﬂg 765 5 i 8 o :I’;g S o Models 617 and 1217 are set for 1,100
(R4/1294 (.29 | 6BG6 3.49|7L76T 1.38] 47 .901808 295 | goal 4.95 r.p.m. Governors can be relied on to do
T4 '58 | 688 w99 10y 1695085 .89/ 809 1.50 | 8005 3.25 heir job when i d bos
iH5 o o cg gt 5:?” l.tlig ;’35” .;g 315 5.33 :g:; 3;32 their job when in good condition and
IN5G o " . o . 2 o
{LNS 192 | oce 75[ 12476 IR 69812 6.90 | 80is 292 || their action unhampered.
R5 1.10 | 6631 1295 | [2BAG 8|75 [69(813 5.95 | 8929 o
£ dge  wume war amed o Ga
. i . . . 3 e
g2z 8 gg k :',Z,E';:ﬁ aln Rl §§§§ S‘é Insufficient Power problems
A 3 F6G . o . - P : :
c34 S8 667 (96| 12K 12380 53 8308 525 3003 22 Lack of power over a period of time
i F3 . 1 K ; 2
B R tslme ey BIEA sl gip || oan be traced fo one or more of the fol.
o2 1283 | GHS e ER ooy i E 250 | Hvals is | lowing: improper adjustment of control
2625 8 ] AN po :gg.‘l'.g izaayien SHi fxeo 123 equipment, lack of sufficient storage-bat-
2132 20.00 | 617 88/ (288707 2| 177 ligg 843 150 ?g{: 135 || tery capacity, an undersized plant, or a
B i P r . TIS 2.9% N
1851 495 | 6K7 (59| 12887 28| lirzesT  Lifo 360 30| vree 8.90 plant poorly located with respect to the
A4 Z;g gl’.‘e?ﬁ :123 14A7 :I:g 2058 4Zgg 866A I',;g yr18 ) wind. An unrealized load may cause a
7 5 6L6 1.20] 14 . 881868 . vR10S 5 i
B2 RIS i  aee  aRGRC (R D | Comblaid o oW powen. sax sxamnle
. a 4, . g - P a "eirl rator am
D6/1299 -89 | 6a5 88| 14R7 1.10/ 250TH 17.50 884 J51 902, s p— reirge P = &)
E20 2.9 28;6 -2 53%. 150 304TL 24923 e oS go out when the door is closed. The
gsoT Ig er7 k] 2306 Igg ue 80 28 I;g EEE‘: EES lamp might draw a mere 25 watts,
mAe fElmE mama omme dmle, BR8] b renning 2 hours daily, it would
5 SF5 o C 394, 4. « B H
574 1.25 | 6867 79 2525 73| 4174 1935 939 49| 3578 333 || draw a sizable amount of power.
6AB7 125 oSz 3 33657 Jalaen LBl M| raer 4288 Other examples are a partially shorted
va 441 65K7 79 o |:§3 7034 750 1006 39| 7Ere 1725 | | motor and an incorrectly rated electric
. 6! . o B . & |
ws % | ESNTGT EIE - 98|7134 Le| et .73 iocpen . 42.20 iron, any or all of which may lead the
3 o 3 . 1 3 . 10rP4 42.20 3 Q 5
5Y4G 59 | 6SRY 893374 1210] 7174 69) 1619 88 '°:L"?s eteciro: plant owner to believe he is consuming
g%i gg 6887 75| 35wa 691 721A 3.95] 1624 .98 YT ap.s0 less power than he actua]]y is.
. 1 12iP4 80.00 1 : :
g:g? ";‘z' 20% DEPOSIT WITH ALL OROERS UNLESS RATED I;g:‘:::: £10t00 ) ?Olng baCk"to the adjustment of con-
o ! : trols, the smaller types of generators yse
NIAGARA RADIO SUPPI.Y GORP 160 Gg:znowncu s'rstr:r | the simple third brush and reverse cur-
- R EN VORICS, PraY, rent relay adjustments and controls.

The third brush is connected to the field
RADIO-CRAFT MAY,
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and supplies it with a portion of the cur-
rent generated. Moving the brush
against the direction of rotation in-
creases the field strength and output.

The reverse current relay (left relay
in Fig. 1) is a simple cutout relay with
a dual coil arrangement. One coil of fine
wire is shunted across the generator out-
put, and another of heavy wire is in
series with the load and the contacts.
Both are on the same core. When the
generator starts to deliver current, the
shunt coil is energized and closes the re-
lay, connecting the generator to the load.
When the wind stops, the battery volt-
age tends to drive the generator as a
motor. The current, reversing through
the heavy coil, opens the relay and
breaks the circuit.

A typical adjustment for a Winckarg-
er 6-volt relay would be: closing voltage,
or cut-in: 6.9 to 7.3 volts, reverse or
opening current: 1.6 amperes.

These measurements can be made
with voltmeter and a 20-0-20 ammeter.
To simulate a no-wind condition, the
brake can be applied slowly and the
generator slowed down until the reverse
current opens the relay.

The larger plants have slightly more
complicated controls. They dispense with
the third brush and control the voltage
with compound-wound field or a rheo-
stat in series with the field (or both).
To cope with fully charged batteries
some of the control panels have a relay
with contacts in series with the field and
shorting a trickle-charge control rheo-
stat. This appears on the right gide of
Fig. 1. When the battery woltage comes |
up the relay opens, putting the rheostat
in series with the field and so lowering
the generator output to a predetermined
level.

Incidentally, operation of these relays
is affected by room temperature, which
should be checked before corrections are
made.

Lack of sufficient storage capacity
usually leads to continually run-down
-cells. Run-down cells, operated continu-
ously around 1.160 instead of up around
1.260, will sulphate—develop a hard
film on the surface of the plates that
prevents the plates from taking a
charge. The cure (when it works) is &
long, slow charge. Prevention technique
is to watch the hydrometer reading and
charge the cells once a month until
they emit gas for a few hours. This will
also equalize them and bring their
specific gravity up until their charge is
equal.

Lack of capacity leads to a high
charge and high discharge rate which
shortens the life of the battery. Further,
a discharged battery will freeze at a
much higher temperature than will a
fully charged one.

A word of warning. Take care when
you climb the tower! Make certain the
guys are in place and secured. Make
certain no one is going to fool with the
controls and relays. The generator, run
as & motor, can -easily throw you off the
tower. Disconniect the batteries before
going up. And stay off in o strong
wind! The brake which locks the prop
may loosen, and let go. One whaek from
the revolving prop can cut you in two.

Remember James vibrators work better
and last longer because they-feature ex-
clusive (1) Patented Push-Pull Action
(2) Frame-Mouated Cooler-Operation
(3) Adjustable Coatacts. Prompt ship-
ment on all types.

This vibrator replacement guide will
bring you up to date on vibrator inter-
changeability. It is cross indexed in
three ways to save your time and ré:
move guess work. The first printing is
limited so be sure to get your copy now.

Ask your Radio Parts jobber or write

JAMES VIBRAPOWR Co.
3224 W. Armitage Ave. Chicago 47, Illinois

i DOUGLAS OFFERS The Lowest of Low Prices on the Map!

MONEY TALKS!

TELEVISION KITS BY TRANSVISION

WE GUARANTEE A" WORKING KIT!
Standard 12”7 Model. Picture size 75 square inches. 22 tubes and 12" picture tube, High
fidelity FM sound reproduction. Advanced television circuit provides exceptienally clear ];ir;lﬁ

127 =Standard| Televiaiom Lt oy e e T S BT oy SRR o i et h N el 5y 0k PR 289
12" Deluxe Television M Radio Kit ......c..,couiicsiieoiiiiiiinisiiosss $359.50*
T Television Kit L s L e ) $160.00*
Rl B o e i s e R e T Db T P e e e e T $165.00°
19 Bapublic. I i i irma S aa b Bk moaT Al v o s e T o 0 b Al o ST .$199.50*

SOHPLETE LINE OF TELEVISION COMPONENTS IN S8TOCK—'0EALERS’ Pmcss UPDN REQUES‘I’

las 5 Tube Superhet Kit—{wmmpletse with tubes, sabinet, all neceesiry parts. L $12
Free m-ll ulnrim iren with mh klt!
and pickup kit. Your L

Pheno Motor
Rosistor KH—100 wseowiml seistoen 1
Detroln Autemstic Record cmmr—
Bpaglal Low P:loo
Webster #50 You
Webster $58 with au'.unule IWD Your cost. s
SPEAHER IUYS

fAhiwllugPH - . | :ias 107 Alnfeo Slug PM ...ciuriniaiions ionaars 3485

* Alnleo siug PM ......... 1,38 12* Alnloo stug PM ..., o A .$6.95

8 Alnieo alug -33.45

Vlohhr Moddlowiru roorder 1n  cormgrest u.rry‘ln‘ “case comes with 8 wire spools, Iundmlkun'l lgo

49,
ncp MODEL 720 FM SIGNAL BENERATOR 10.7 ‘mo for I.F, and 88 mc for the low end. 98 mec for
misgaini and 108 nc fnr the high end of the FM band, Complete with tubes. lmt.rum.lnn book snd $|9 95

output sable. Your Foh
R c P. MODEL 710 BENERATOR for ‘all standard ilmnailrast sppiestion. Frequeney 456 ke.. 465 ke, 1500 e,
ke, Broadeast band |li¢nment ia provided for by Lhua fixed frequencies. Complete with $'| 7 95

g L $1.79
10' lnd ll" rmmh lﬂw nl.m-t 80 mnum of peniinnous musle,

g:ﬁ

llb- instruetions and output ecabld
T!tl’lIEuE—\VAV POHTrﬁBLiEdelJ"—AC DzC lndtBluoU " Complete with’ mblo nla lvolkor $'|7 50
and all m
MARION 2¥ PANEL METERS 0-1 ma, 0 2 ms, 0-5 ma, 0-580 ua. SPECIAL.. S
VOLUME CONTROLS

meg, 1 meg, 3 mexg, less switch, low shaft. Your Cost ..... ek B e h ] Bk S 26s

meg with mwh long shaft. Your 12308
B0 sast. knobs, push on and set screw, plut.lc and wood. Your cost . $i.98

DOUGLAS RADIO SUPPLY COMPANY

I NC I
128 GREENWICH STREET NEW YORK 6, N. Y. WOrth 4-0470-1

DEPT. A-1

WRIGHT VERIFIED SPEAKERS

They Glorify the Tone

WRIGHT,
2234 University Avenue

Inc.
St. Paul 4, Minn.
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Radio - Television - Electronic
Parts & Equipment Specials

TELEVISION-CATHODE RAY HIGH
VOLTAGE
2000 volt D.C. Power Supply

Why bother with bulky and dangerous 60
cycle supplies or expensive R.F. power sup-
plies when you can purchase a complete 2000
volt D.C. unit (not a kit), ready to plug into
the 110 volt A.C. power line. The ridiculously
low price has been made posaible by a fortu-
nate purchase of hlzh quality components.
These nnits are brand new, completely tested

and guaranteed. Price $7.95

4000-6000 VOLT TELEYISION SUPPLY

Simflar to the unit above, but has a mach
higher D.C. cutput voltage suitable for use
with the new 77 and 10”7 television tobes.
PRICE $12.50

TELEVISION BOOSTER!

Increases signal strength to the television re-
ceiver 16-18Db. Jects unwanted off-channel
interference. Simply installed by connecting
in series with antenna terminals of receiver,
self-contained power supply.
Three models available

Model TVL—Chsnnels 1 thru 6

Model TVH—Channels 7 thru 13

Modei FM—88-108 Mc (FM Band)

Available in Walnut or Mahogany finish

Size 3” x 5” x 6"
Price $26.95

SPECIAL!

Magnetic Recording Wire—1'2 hour spool of
GE steel recording and playback wire $| 95
priced for quick =sale .

PHOTO-ELECTRIC TUBE

GE type P123 sensitive gas phototube-suttable for
regular and Invisible Infra-red light. Has four prong
socket and Calsium llght sensitive element

Price $2.95

Cathode-ray tube Mask and Mounting bracket for 57
tubes. Excellent for use with 57 television sets or

oscilioscope, Price $0.25

Chrome panel escutcheon for above—4!y” diameter
opening—siitable for use with cathode-ray tubes

round dials. Price $0.25

TELEVISION PICTURE TUBE—3 Inch electromage
netic type. This [s the MW22-2 tube used by GE in
thelr televislon sets. Can be used In other sets de-
signed for electromagnetic deflection. Has standard

3 prong base. 3.95

Complete with Instruction booklet......

A SCIENTIFICALLY DESIGNED
PHONO SCRATCH FILTER

Resonatad at approximately 4500 cycles effoctively
reducing objectlonable needle scrateh without alter-
ing the brilllancy of redroduction.
Contalns a H1-Q SERIES resonated eircult. Tested
by means of an audlo osclltator a&nd an oscliloscope
to give 22 db. attenuation with very fow signal loss.
Attenuation may be regulated by means of & SPECIAL
MINIATURE gain contrel.

EASY TO ATTACH
Jusg
Prlea

THREE TUBE PHONO AMPLIFIER

An assembled unit ready for Imstallation using tone

and volume control and six feet of rubber

[0 I S W [ Sree——— - >
{Not Including Tubes)

With Complete Set of Tubes

PHONO OSCILLATOR

Wireless phono oscltlator transmits recording for
crystal plek-ups or volee from earbon mike through
Endio rl!hogth\nﬂru. ackln also ba"t:sed Pﬁ‘lll Inter¢omm
y uslng P.M, speaker as mlke. Price

(excluding tubes) $2'95

SPECIAL! SPECIAL!

Mammoth assortment of radio and electronic
parts, not less than TEN POUNDS of new
transformers, chokes, condensers, resistors,
awitches, coils, wire, hardware, etc. A super-
boy for experimenters, service- $-| zs

SPECIALS!

BC-454 COMMAND RECEIVER (274N Series)
3 to 6 MC—Complete with tubes—
New $5-95

COMMAND TRANSMITTERS
(274N Series)—Complete with tubes & crystal

BC-457: 4 to 5.3MC
BC-458: 5.3 to TMC 5.
BC-456 MODULATOR (Brand New) ... 2.95

RADIO PARTS

Assorted—100 mica condensers ........ $1.19
100 Resistors 1/3 to 1, watt .. .......... .95
100 Tubular bypass condensers, assorted
01 to .1, all 600 VoIt ................ 4.69
Electrolytic condensers 56-30, 150 Volt
10 for 2.89
16 Meg. Volume Controls 1” shaft with
switch ,......... T 10 for $.00
1, Meg. Yolume Controls 1” shaft with.
out switeh .. ......c00iu0iunan., 10 for 1.95
Crystal Pick-up, new light wt. ... ... ea. 1.79
22 TUBES %
NEW'! NEW'!

CATHODE RA
5CP1 -5BP1 - SFWY7IP1?EFSP7} 51-19 sach

S§BP4
RECEIVING TUBES

954 9005 128R7 RK34
987 35W4 12K €SF1 3?:531’&'2
9003 12C8 2051 ;“'2“ f"h‘ discount

1625
1629
7193}19: each
3041 T ftting tube
Brand New . oesr o $1.95 each

All Shipments F.0.%. Chicado
20% deposit required on atl orders

ARROW SALES INC. peu D

89 WEST HUSSARD $T., CHICAQC 10, ILLINOtS
Telephonet SUPERIOR 8575

RADIOMAN ON WHEELS

By RICHARD LAURENCE

AUL SKELTON, Vienna, Illinois,

i3 a hard-working radioman. Like

the great majority of the profes-
. sion, he will give you a competent
job on your set, and a square deal on
the price. With parts and tubes now
generally available, 2-day service is the
rule. So what? There are thousands of
guys like that over the country! Well,
there is a difference. Paul is one of the
small but growing number of “service-
men on wheels”—his only means of
getting about being a wheelchair.

An automobile accident seven years
ago crushed his spine and left his legs
permanently paralyzed. His health was
gradually restored, and his physical
needs were well cared for, but he was
oppressed by the growing futility of a
life that did nothing but exist from one
day to the next.

The radio was his greatest source of
enjoyment. One day about 3 years ago
he switched on for fifteen minutes of
news analysis. The old Motorola warmed
up smoothly, gave with the commercial,

DODDIPDDDIODIODIDIDIDIIOIDDIIODD

Kit Mecdel 210, a
Three Way Port-
able Recelver
Ogoraﬂn on wither
AC or DC or self-con-
tained batteries , . .
ower switch conven-
ently located on front
of set so that "bat-
tery? or "AC-DC'
may be selected with-
out openin case.

; Five-inc| Alnlca 8
permanent magnet dynamic speaker, and case
covered with beautitully grained leatherette.

> Frlce of Model 210 complete with
tubes s v $18.95

Multitester
Kit Model M-3C
A versatile, compact
multitester 4"x7"x3”
using a 34" rd. mefer
of 1000 ohms per volt
sensitivity. Employs
the followlng ranges:

50/150/500/1500. Milli-
amperes D.C. 0/5/50.
: /150. Chrns 0/2000/30,.
¢ 000/200,000. Price complete $|0.95

All kits accompanled by a detailed Hlustrated
instruction sheet. Many other kit models avail-
able. Write for Catalog M.

¥ Now ready! New educational pamphlet...
complete and simplified dlagrams and in~

:RADIO KITS COMPAN

120 Cedar Street New York 6, N.Y.
0404020,0,026020 10 62020 201000 00 200

Volts AC or DC 0/5/- /X

structions on all our modeils................. S0c ¢

THAT CAN REALLY TAKE IT!

L0 M 2500v .,..$0.74 L05 Mt 5000v ... .$0.80
LD Mf 3500v ... 0.83 .005 M{ 7500v .. .. 0,62
005 Mf 5000v .... 0.60 0¢i Mf 10000y ... 0.58

Many other sizes avallable, Write for descriptive fold-
er. T not available at your dealer, order direet from

actory,
*¥ UNITED CONDENSER CORP.
422-L E. 138th Street New York 54, N. Y.

—TELEVISION CONDENSERS —

ten, and amateurs for only
Satisfaction guaranteed on ali merchandise,
All prices F.0.B, New York City
WRITE FOR CATALOGUE

RADIO DEALERS SUPPLY CO.

135 Liberty St. New York, N. Y.

RADIO-CRAFT needs more photos of
service shops and service benches. We
will pay $6.00 for each 6x8- or 8xl0-inch
glossy photo accepted. Do not "dress up”
your bench, but take a bona-fide photo,
preferably with men working.

then squeaked, grunted, and died. That
was the last straw. The only radioman
in town had gone to the army a month
ago, and there was no other set in the
house. New radios, of course, were only
a memory.

There was a screw driver and pliers
handy, and Paul figured a pile of junk
was just as good as a radio that didn’t
work. At least that’s what he thought
until a lunatic’s dream of parts, wires,
and connections confronted him. Grab-
bing the chassis firmly with his left
hand, he probed every accessible spot
with his right index finger. A large
metal tube was intriguing, and he took
a good grip on the heavy wire leading
to it. The shock wore off in about half
a minute.

“It was pure luck,” Paul told me, “but
that Motorola played after I put it back
in the cabinet. Sleep came hard that
night, but it was because I felt so good;
I had accomplished something useful!
Pretty commonplace to the man who
gets out and hits the ball every day, but
a million bucks wouldn’t have pleased

Paul Skelton on his way to pick up a radie.
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me more, The next day I thumbed
through the magazine ads of the various
correspondence schools, and picked out
one by the heads-or-tails method.”

With the aid of the State Rehabilita-
tion Commission, Paul enrclled with
National Radio Institute, Washington,
D. C. As far as he knew, ohm was some-
thing that rhymed with home, so the
first lessons pushed him around a lot.
Furthermore, the habit of work and
concentration had dulled. It was easy to
let attention drift away from pages
packed solid with technical material.
But the course kept hammering away
at the chain idea—the radio is funda-
mentally a chain of stages that boost
the strength from antenna to loudspeak-
er. At last light began to seep through
the murk. The first kit of experimental
parts came. That helped by giving him
something solid toc work with. There is
nothing theoretical about a hot soldering
iron.

Finally the vacuum-tube multitester
supplied by the school was assembled,
and Paul borrowed a tube tester, since
test equipment was not yet available.
That was good—he was practically a
serviceman now. The lady next door
dropped her little set and brought it
over. She wanted it in a hurry. Six
hours later he was covered with cold
sweat and cursing himself, the radio,
and that multimeter. The lady came
back and locked the set over critically.
“Is that little wire over there supposed
to be loose?” she asked.

‘He turned the set on and touched the
loose end of the resistor to the various
terminals around it. On the third try—
music! He knew then they hadn’t been
kidding when they said to take a minute
to look the set over thoroughly before
starting trouble shooting procedures.

Trouble shooting broke down on the
next set too, and it was guess and test
until a  shorted coupling condenser
showed up. With the realization that
there was plenty more to.learn, Paul
turned back to the course. Experience
and study gradually made servicing
more simple, but now the tube shortage
came into the picture. Fifty percent of
the jobs had to be turned back unfixed
because there is no substitute for a
burned-out tube. The school sent a list
of wholesale radio supply houses in the
area, but a score of letters produced not
a single tube. He thumbed through the
Sears, Roebuck catalog until he came
acrosg their list of available numbers.
A good many 6-volt and several series
rectifiers and loctals that could be sub-
stituted were there. Maybe it was tech-
nically dishonest to certify that those
tubes were needed for equipment that
was personally owned, but Sears, Roe-
buck kept him alive for the next year,
and every tube they sent helped to put
a radio back in working order.

Paul is over the hump now as far as
technical knowledge is concerned. He
now has a special wheelchzir powered
with a small gasoline motor, and which
has gears, throttle, and brake completely
hand-controlled. The tires are small 4-
ply pnéumatic, just like an automobile,
and with this he is able to get out on
the streets and go anywhere in town.

RADIO-CRAFT for MAY,

Thus he is able to pick up and deliver
some small sets, Due to the fact that his
sitting-up time is limited by the spinal
condition, he has to do part of his work
while lying on his side in bed. Try it
sometime! However, he hopes to be able
to stay up the whole day eventually,
and do all his work sitting at the bench.

There is new, adequate test equip-
ment in the slHop now, and the money
he has earned has enabled him to build
up a stock of tubes, parts, and diagrams.
Of course, there are plenty of aggrava-
tions. He can’t follow a radio into the
home and see that it is hooked up
properly, nor can he go after the chassis
from a console model. Similarly, a lot of
profit is missed on installing and serv-
icing auto sets. To realize their full po-
tential, a person handicapped in this
way should have an active partner or
employee so that he can devote his time
to bench work. But radio servicing has
put Paul back on the road to being a
useful, self-sufficient citizen, and he be-
lieves it offers perhaps the best oppor-
tunity of any available field. He knows
that nothing else could be as satisfying.

OPPORTUNITY AD-LETS

Advertitements in this section coet 25¢ & word for
each insertion. Namg. zddrees and Initials must be
included st the above rate. Cash should accompany
all clazsified advertisements unless Pplaced by an
accredited adverttaing sgency. No advertisemont for
less than ten words accepted. Ten Ppercent discount
gix 1ssues, tweénty Dercemt for twelve lssues. Objec-
tionable or misleading advertisements not accepted.
Advortizemonts Aur d’!u{l‘e 11948. iszue must reach us
not lster than Apr 949

Radio-Craft & 25 W, B’'way ® New Yok 7, N. Y.

RADIOS, RECORD PLAYERS, TUBES. PARTS. SEND
for freo bargain list. Hallmark, 594 Communipaw, Jeraey
Cliy 4, New Jorsey.

AMATEUR RADIC LICENSES. COMPLETE CODE
and theory preparation for passing amatsur radio ex-
aminations. Home study and resident courses. American
Radlo Institute, 101 West 83rd Street, New York City.
Beo our on page 88.

26 YEARS' EXPE
your fngertips. I've riected simple s¥stem you can
follow step by step. No formulas or caleulations. Cuts
repair time 10 minimum, Total Drice $2.00 postpald or
COD. )lu\oyb:u-k guarantce. Ross Radio. 14615-J Grand-
river, Detroit 27, Michlgan.

PHONOGRAPH RECORDS 20c. CATALOGUE. PARA-

mount, KQ-813 East Market, Wilkes-Barre, Ponna.
NLW CABTOVED TUBES 390 each. 100 ASSORTED

$35.00. 1R3 o lTl 8V4, 3 SY3rt Afgt
GC.'mt.. SK1xt, 807;!. avegt, 6s8A7gt, 68D7kt, 6HK7at
6SQ7g 8X5gt, 12A4gt, - 13\T6et, 12RBA6, 121HES.
l&l:’ml, 12K8, 129A7gt, 129K7gt, 128Qigt, 25Légat
32L7gt BS W4, 3525, 47, 50B5, 50L8

85 , 3318, w.
IOLTg 89, 111L1Kt Write for bargaln fiver, llen-

;{h‘:nw kldlo Company, 3313 Delavan, Hansas City 2,
HU‘BBER STAMPS. ETC., FOR S8ALE, COOKBON,
Box O~RO. Puxico, Missourl.

RADIOMEN, BEGINNERS

more money, easlly, quickly., $250 weekly possible, We
show you how. Information free. Merit Products, 216-32L
132nd Avenus, Bpringfield Gardens 13, New York.

YOU CAN ACCURATELY ALIGN SUPEREETERODYN®D
reosivers without slgnal generator. Complete instructlons
$1. Moneyback guarantes. Chas. Gatles, Pecos 3, Texas.

WHRITE DEPT. RC -20 FOR OUR LATEST FREE BAR-
%ain Hst of Radlo and Electronic parts. R.C. Radlo Parts
and Distg, Co., 733 Central Ave., Kansas City 6, Kansa3s.
MAGAZINES (BACK DATED)—FOREIGN, DOMESTIC,
Books, booklets, subscriptlons, pin-ups, ete, Catae
loz ‘10c (refunded). Clcorone’s, 863 Flrst Ave., New
York 17, N. Y.
LANCABTER, ALLWINE & ROMMEL, 438 BOWEN
Bullding, Washington 5, D.C. Registered Patent Attorneys,
Practice before United States Patsnt Ofice. Valldity und
Intringement Investigations and Oplnlons. Booklet and
form "Evidence of Conception® forwarded uponm reqQuest.
WE BEPAIR ALL TYPES OF ELECTRICAL _INSTRU-
ments, tube checkers and analyzers. Hazelton Instrument
Co. (Electric Meter Laboratory), 140 Liberty Street, New
Yok, N. Y. Te]enhono—BAth 7-4239, £

LEARN ELFMENTS OF RADIO AT HOME. IDEAL
course for begipners, 315.00, Wrlte Waca Radio Bchool,
1421-7 Sixth Btreet, S.E., Mt 14, Minn,
AVIATION NEEDS EXPERIEINC!LD RADIO MEN
Prepare st home In a8 few weeks for FCC-CAA radio
Licenses. BteD into a big-pay job, Many opportunities for
world travel. Write for delails. .Alr Institute, RCM.
Adams, Massachusetts.

— MAKE

TEST EQUIPMENT, TREMENDOUS BAVINGS. LIST
free. Creat Carporulcn Dept. C-3, 8949 Forest Park
Bivd.. 8t Louts 8,

RUBBING CONES ON NON ADJUSTABLE' BPEAK-
ers quickly and easlly repaired. Comn]eto instructlons 25¢
ooin, Blake Radio, 2215 19;)1 Lubbock, Texas.

CASH FOR QLD ]SEUF OF MODERN 'l-.LEC'I.'TllCS
Popolar Flectrielty. Q. 8, T. Lipant, 1570 leverett St.,
Boston 14, Mass,
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ERIENCE RADIO REPAIRING AT,

BEF~ PLEASE TEAR OUT
THIS ADV. AS REMINDER

1 oo 1 RADIO FACTS
AND FIGURES

AUDELS RADIORANS GUIDE— 914 Pages, 633 lilus-
trations, Photos, Wiring Diograms, 88 Big Chapters,
covering Radio Theory, Construction, Servicing, Includ-
&g Important Data on Developments in Television,
Electronics ond Frequency Madulation, Review:
Questions and Answers, Calculations & Testing..
Highly Endorsed —Indispensable for Ready Reference
and Kome Studys

$4 COMPLETE » PAY ONLY $1 A MONTH
BteD up your own skill with she facta and figures of
our trade. Audels Mechanlcs Guides contaln Prac-
cal inside Trade Inrormnlon in a nandy form.
Iy illustrated and Easy to Understand. Highly
Endor;:e Che&g the book Fou want for 7 daye'

Bend No Money. Nothing to pay postman,
p®~——= CUY HERE -—— -3y

MAIL ORDER

AUDEL, Publishers, 49 W.23 St., Nfw voax

Please send me postpald tor FREIR mmunnou books
markad (%) below. If | decida to keep them | agres to
mali 81 in 7 Days on sach book ordered and further
mail $1 monthly on each book untit | have paid price
=otherwise, | will return them.
RADIOMANS GUIDE, 914 Pa g
[ ] ELECTRIGIANS D(AMINATI NS 250 Pages .
WIRING DIAGRAMS, 210 Pages ', , . , ., .
ELECTRIC MOTOR GUIDE, 1000 Pages 3 : .
ELECTRICAL DICTIONARY, 9000 Terms . .
ELECTRICAL POWER CALCULATIONS, 425 Pgs.
HANDY BOOK OF ELECTRICITY, 1440 Pages
ELECTRONIC DEVICES, 216 Peges
ELECTRIC LIBRARY 12 vol, 7000st $1.50val.
OIL BURNER GUIDE, 384
REFRIGERATION &Air Condltlonlng 1380 Ps.
POWER PLANT ENGINEERS Guide, 1 Pages.
PUMPS, Hydraulics & Ais Compressors, 1658 gs
WELDERS GUIDE, 400 Pages, . . . . .
BLUE PRINT READING, 416 Pages . . . . .
SHEET METAL WORKERS Handy Book, 388 Pgs.
SHEET METAL PATTERN LAVOUTS 100 Pgs.
AIRCRAFT WORKER, 240 Pages ., , . . . .
MATHEMATICS & CALCULATFONS 700 Pgs. .
| MACHINISTS Handy Book. 1600 Pagas
J MECHANICAL Dictionary, 968 Pages ,
AUTOMOBILE GUIDE, 1700 Pages .
DIESEL ENGINE MANUAL 400 Pages
MARINE ENGINEERS Handy Book, 1280 Pagas
MECHANICAL DRAWING GUIDE, 160 Pages .
] MECHANICAL DRAWING & DESIGN, 480 Pes.
] MILLWRIGHTS & Mechanics Guide, 1206 Pgs.
CARPENTERS & Builders Guides (4 vois.). .
PLUMBERS & Steamfitters Guides (4 vols.) .
MASDNS & Builders Guides (4 vols.
MASTER PAINTER & DECORATOR, 320 Pgs.
GARDENERS & GROWERS GUIDES {4 vols))
[] ENGINEERS and Mechanics Guides
Nos.1,2,3.4,5, 6.7 and 8compl0h T
Answers_on ?rachcal "ENGINEERENG 3
ENGINEERS & FIREMANS EXAMINATIONS i

— R ad
Ptth) CIRICICN O A0 A 6o 0 R S B S N 0o e gt 1) et e i B s T 1 i RO D St e g

Addres.
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Type
6K6GT
6K5GT
6V6GT
6SATGT
65)7GT
65K7GT
6SQ7GT
6X5GT
12SATGT
125Q7GT
12SK7GT
12S5)7GT
35L6GT
35Z5GT
50L6GT

RADIO TUBES

For immediate shipment

R.M.A. Guaranteed
Below Distributor Costs
Individually Sealed Cartons

RATED ACCOUNTS—2% 10 DAYS
ALL OTHERS 2% C.O.D.
10% DISCOUNT ON LOTS OF 50 OR MORE

RAVAC ELECTRONICS CORP.

432—4th Avenue
New York 16, N. Y,

46
40
.32
46

J TECHNICAL KO. i

OIL-FILLED TRANSMITTING
CONDENSERS MICAS
.05 MFD 1000V § .28 | .000026 2500V $ .11
08 500V .14 | .00008 2500V .14
B 2500V .60 | .00005 3000V 30
1 7600V  1.8% | .00006 000V B85
2x.1 7000V 4.75 | 000067 2500V .20
BT} 15000V  6.95 | .00007 2500V .20
26 1000V .35 | 00025 2500V .25
285 4000V 2.75 | .00025 5000V .85
25 Go00V 4.00 | .0004 2500V .22
10x.25 S00V 1.00 | 0005 2500V .22
. 600V .28 | .00072 5000V .89
3 1000V .35 | 8008 5000V .89
"] 2000V 40 | .0081 2500V .25
A6 2000V .55 | 0011 v 89
A7 330VAC .35 |.002 1200 .17
L 1000V .45 | .002 3000V .66
b ] 1800V _gb | O4ED 140V .16
48 600V .60 | iHETE 2000V .28
1.0 1000V 1.68 | BiE 2500V .30
L) 220VAC &% | . ony 64
6.8 Ao J0 | 004 aseaV 38
A8 BV B | 005 600V .13
B0 1000V 1,75 | 006 3000V .68
100 600V 1.00 | .05 2000V 35
508 90VAC 1.40 | o8 1200V .15
E0u0 33OVAC 875! .01 &00Y .13

Choke ; 80mp-12H ; 100ma-10H, 250 ohm $1.59
Pots: 2OK-S0K. 100K, ... . __...._........ A6
Pots: Dual 1 Meg. Dual 260K-60K ..... ¥

60" for

20

Shielded Wire No. 22 .. _...... A5
Resistor Kit Assorted 72 & 1W.. lm for 1.49
Bathtub Kit 3x .1, .5, .08 Ete. .. 10 for 58
Condenser Kit .01-.08001... ..... 100 for 3.0%
Micas 002, .08, Etc, All Values.... ... .1
.01 180V Paper (Midget) ,.....,.. 68 fer 1.00
0.1 800V Paper .... rennnraee8 for 1.00
GV8 Metal _....... ".8! 12K8 Metal . 30 25
$2.00 min. F.0. B N v.c. Add tage
50% de D'I“.

nruclicluiei i Send far Flyer.
Prices are subject te chanse without metice.

TECHNICAL RADIO PARTS €0.

265 Gresnwich St. Dept. RC-E§ N.Y. 7, N.Y.

CHEAP AND EFFECTIVE NOISE LIMITER

NOISE limiters have been much in the
news of late. Limiting is effective
against the many types of sharp im-
pulses that constitute most of the ran-
| dom racket heard in urban areas as
well as a good portion of plain old static.
] For maximum utility a limiter should
be applicable to any existing receiver
without alterations to the latter, inex-

This lumhr is a simple md compact device.

pensive, simple, and as usable for c.w.
as for phone reception.

This simple noise limiter can be con-
structed for as little as two dollars at
current prices. However, the average ex-
perimenter already has most of the
parts in his junk-box, with the possible
exception of the crystal diode. A 1N21
crystal was used because it was avail-
able, but any equivalent type may be
readily substituted.

The principle of this type limiter is as
follows: the diode is biased at 1% wolts
by the dry cell and does not conduct
until the audio voltage exceeds the bias
voltage. When the signal exceeds the
bias, the diode conducts, short-circuiting
the headphones for the duration of the
noise impulse. This amount of bias al-
lows a 3-volt audio signal which is a
comfortable signal in the headphones.

The switch enables the operator to
cut the limiter out of the circuit at will.
It is wired so that it opens ‘with the
threshold control at the minimum-re-
sistance setting, The variable resistance
permits the best setting to be made for
any set of conditions.

The unit does a splendid job on c.w.
operation. There is & small amount of
audio selectivity, but the most impres-
sive result is the a.v.c. action. Tuning
across strong local c.w. signals is no
longer an ear-splitting experience. Fur-
thermore, it is possible to copy signals
through static or man-made noise that

A crystal and flashlight cell form & Emiter.

would ordinarily make reception im-
possible.

The Hmiter is built into a discarded
i.f. cdn, although it can be made in sev-
eral other ways as well. The parts are
wired together, and the eables attached.
The unit is then pushed into the can

RADIO-CRAFT
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with the control shaft brought out
through a bole in the closed end. Line
the can with stiff paper to aveid short
circuits between can and wiring,

The size of condenser C is determined
by experiment and will vary with some
receivers depending upon the output cir-
cuit. In this model it is 0.1uf. There is
no drain on the dry cell, and it should
last a year or two.

The limiter works best with a strong
signal. In use the receiver audio gain
is advanced to the point where head-
phone volume fails to increase in pro-
portion to the gain setting. This is the
point where limiting begins,

The dx hunter will find this limiter a
fine protection agamst tin ears caused
by tuning in powerful stations while
scanning the shortwave bands. It has
no effect on the weak signals but holds
the strong ones down.—Otto Woolsy
WaSGG

—_—

NOVEL CODE OSCILLATOR

A dual-triode, high-frequency minia-
ture tube is used in this code oscillator.
The circuit is simple and can be con-
structed compactly because it does not
use a transformer. A 45- or 67%-volt
battery is more than enough to operate
this oscillator with good output into a

REY

o ]

SR
L -

- -]

PHONES
[

—CB+45-90V
A—B—
A+ 15V
pair of headphones. If a speaker is de-
sired, increase the voltage to 90.

The pitch is varied by using different
values for C1. The pitch is lowered by
using a smaller capacitance.

RarpPH Day,
Moncton, N. B., Canada.

f Ravio Thirty-Fibe Pears Ago

In Sernsback Publications

HUGO GERNSBACK
Founder

Modern Electries
Elsetrisal Expocimenter .

Wireless Asssciation of Amsrica ...... 1908
Some of the or librariss in the country stil have
eoples of ELE ICAL EXPERIMENTER om file for
Intarested remdars.

From the ELBECTRICAL EXFERITMENTER,
May 1914,

How to Calibrate E. 1. Co. Slide Plate
Condensers by C. Laager

Design and Construction Details of
Radio Antennae, Part II, by H. W. Secor

The Wireless Society of London

Hertzian Wave Collisions

Boston Talks With Nagasaki by
Wireless

Signals Via Wireless 6,000 Miles

Wireless Currents on Metallic Con-
ductors

for MAY, 19468
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LIGHT WITH A MEMORY
(Continued from page 30)

straight out. Frequency can be changed
by adjusting the trimmer condenser in
parallel with the tank ecoil; the relay
plate current is controlled in part by the
antenna trimmer.

A base of Y%-inch plywood, hollowed
to receive part of the relay, is affixed to
the bottom of the panel by small brass
screws. The receiver base is felt-lined,
and both receiver and transmitter hous-
ings were painted with black crinkle-

TANK COIL o
ASSEMBLY B
vy
3- | 30ut
£
ASA“‘
LEAF SW REC i
8+ 8- 1A- Ab  SLIDE SW

Fig. 5—Schematic of the secret transmitter.

finish laequer. The hollow panel was
built up of white pine.

Any small h.f. oscillator can be used.
The one employed here was a.type 3Ab
twin triode in a push-pull circuit. Fig. 6
is the schematic, and a photograph of
the transmitter with covers removed is
shown at the right in Fig. 2. Two No.
412-E batteries were used to save space.
A length of flexible 2-conductor wire is
lead out of the transmitter to a leaf-
type switch. The tank coil is § turns of
No. 12 bare copper wire, 5-inch inside
diameter, and a one-turn coil covered
with insulation aets as an antenna and
coupling coil. The r.f. choke is similar to
the one in the receiver. Two C-cells in
series with & slide switch furnish the
filament supply. To conserve space the
condensers and resistors are soldered
directly onto the base of the tube.

The receiver unit is turned on just
previous to the demonstration by rotat-
ing the dummy screwhead with a
screw driver. The operator then explains
the wonders of the light—emphasizing
the waving of the hand over the lamp.
After the spectator has pushed the push-
button the desired number of times, the
operator secretly pulses the transmitter
with the concealed leaf switch, and the
fun begins. The ultra-compact size of
both units precludes the possibility of
any radio device, especially in the minds
of those steeped in radio theory. As a
further convincing demonstration, the
spectators may be allowed to hold the
panel in their own hands.

CORRECTION

The grid coil L1, in the phono oscilla-
tor diagram on page 77 of the January,
1948, issue, is shown with a direct short
circuit across its terminals. The dia-
gram should show a 365-uuf condenser
inserted in the lead which shorts L1. A
standard-size condenser or a small mica
compression type may be used.

Our thanks to Mr. Thomas A. Stoner
of Wauwatosoa, Wisconsin, for this cor-
rection.

‘\I.\.“-‘ 4

)

Wl

\"1\1!'

S .91181 lt I
Ly ey T I
I MULTI-FREQUENCY GENERATOR I
Generates R F., 1F. and AUDIO Frequencles,
2500 cycles. o over 20 megacycles, using niew eloc-
I tronio multlvibrator radar principle, Completely self-
contained—fts coat pocket or tol chest. Just plug
into A.C., or D.C. LINB AND CHECK YER
BENBITIVITY, AUDIO GAIN, RF. and LF, touch-
up, auto radio serial peaking or shlelding, breaks In
wires, stage by stage signal tracing, tube testing by
direct comparison, ele., ete Sturdy cohatructionm,
handsome appearancel See at gour distributor or l
l write for detsils. Bhipping wt. 13 ozs.

l Roﬂcognlxed Jobbers — wire, write for detalls. I

| mlcg_-: CLIPPARD INSTRUMENT |

$9.95 LABORATORY, INC.
I at distribytor | Dept. C 1)25 Bank Street. I
i Cinclnnatl t4. Ohie

le_—-’: —=_r _u F_ ¥ ¥ ¥ 7 ""I

IF YOU CANT GET TO GOVT.
SALES, THE BEST THING TO DO IS,
SEND FOR OUR . ..

SPECIAL GOVT. RADIO
SURPLUS ASSORTMENT

we buy large quantities of
these items. divide them
inte  choicd assortments
=

which we know you would
be glad te have for this
price if you could see
them.

MONEY BACK GUARANTEE!

On a deposit of $5.00, we will ship you
C.0.D. {Balance $20.00 Freight Collect)
an amazing quantity of surplus radio
items, subject to your inspection and ap-
proval. Unless you are more than pleased,
return to us, freight collect. Your money
refunded immediately. All it will have cost

you will be the freight charges one way!
I This is the cheapest way to buy War Sur-
plus Radio material. In fact, you can prob-
ably sell just a few of the items you don't
need, to more than cover cost of the en-

BEST BUYS AND BEST SERVICE AT

SENCO'S New Headquarters!

LOOK AT THESE TUBE VALUES]
EVERY TUBE IN CARTON R.M.A. GUARANTEED
Lvﬁol Luﬁ of
Type Each Esth | Type Each Exch
0Z4 69¢  69c | 6SQIGT 44¢  37¢
1A3 45 39 6SGT 4 39
1A5GT 59 49 | 7A4 53 43
1A7 59 49 | TAT 58 48
1U5 36 30 |7Bé 44 35
1V 45 39 | 7F7 49 44
1L4 55 49 | TN7 49 44
1T4 69 §5 | 7Y4 M4 35
185 69 55 | 7X7 4“4 35
2A7 49 39 | TAFT 44 35
2A5 65 55 12A6 35 25
2A6 49 39 12A8GT 45 37
2X2 s 29 12ATS6 50 45
3A4 69 59 12BA6 50 45
384 69 59 12BE$§ 50 45
5U4G 50 40 12J5GT 35 27
SW4GT 40 36 |12J7GT 45 39
SY3GT 40 33 | 12K7GT 45 39
5Y3G 42 37 12K8 65 39
5Y4G 40 37 12Q7GT 45 39
5X4G 10 37 | 128ATGT 40 32
5Z4 59 49 128F7 39 34 )
6AT 50 45 | 128Q7IGT 40 32
6ASGT 49 39 | 12SK7GT 45 35
¢ACS 98 92 | 128R7 39 34
6ACT 65 60 1 128J7GT 65 49
6AK 69 14A7 65 55
6AG7/6AKT 89 79 | 14B¢ 59 49
6B7G 55 49 24A 49 39
C. 29 25 |47 49 39
6C5GT 40 35 57 45 39
C 45 32 |58 45 39
6CaG 37 29 T1A 39 29
6F6GT 45 39 (78 50 39 I
6H6 45 39 |76 45 39
6J6 55 50 |77 35 27
6H6GT 43 39 80 40 38
6J5GT 45 39 83V 99 49
6J7GT 42 38 | 85 49 45
6K6GT 45 39 | 99V 35 25
SK7GT 49 39 | 99X 33 25
SK7G 50 41 25LEeGT 49 39
6L6G 79 69 2525 49 45
6QIGT 47 39 | 25Z6GT 45 39
687 59 48 | 3I5W4 43 40
sU7G 33 25 35Y4 43 40
6V6GT 45 39 35Z3 44 36
6X5GT 449 39 | 35Z5GT 43 39
6SATGT 4“4 37 | 35L&GT 45 39
6SHTGT 40 32 | 36/51 49 39
68J7GT 44 37 |50L6GT 50 46
68K7GT 49 39 117Z6GT 89 78
6SLIGT 49 47 50B3 42 32
6SN7GT 49 47 ' 32L7GT 59 43

POPULAR BRAND
12 PM SPEAKER WITH 21 0Z MAGNET
8V8 push pull output transfermer
mounted on ppeaker with cord and $8'95
Plug attached ..............oocaunn COMPLETE

REAL SPEAKER VALUES

3%” Cono 4 Bq. Frame ............. XEy 3
4* P.M. SpeaXer ........ g s § o

Standard
Brand
AC PHOND
MOTOR AND
PICXUP

80 oveles, 115
volts, with Tum-

N

table. Complete ":"’ﬁgﬁ R EEE e i
mm ” with motor and

$4.35 plckup

CATHODE RAY TUBES

L = o [ A P S S $1.19 ea.

BEPT oo ooietes oo eees e e o .. 149 ea.

tire lot. Our warehouses are filled with
thousands of choice Govt. Surplus Radio
items. The cost of inventorying, itemizing,
grouping, etc. would only multiply their
cost to you. Therefore, we make this offer.
However, if you mention & few items you
desire, we will try to include them in the
assortment. Send for our special Value
Bulletins on Radio and Photographic Sup-
plies. Tell us your wants.

THE ABELL DISTRIBUTING CO.

7 E. Biddle 8t. Dert. 4 Baltimore 2, Md.

RADIO-CRAFT for MAY, 1948

[ 25% depesit on all orders, halance €.0.D.,

IF TRANSFORMERS

Midget Type 456 KC Input-
Output,
Medium Size 456 KC
I F Coils—Input and Output.

onLY 49¢C EacH

.O.B. New York

SENCO RADIO, Inc.

73 West Broadway, N Y. 7, N Y
TELEPHONE BEEKMAN 1-6498
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"THAT'S ALL!
A POSTAGE STAMP
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; POCKET SCREW DRIVER WIH/
j l(/CA’}’ 4-LEAF CLOVER DESIGK . . .

OLSON practically gives away the slickest pocket piece
you ever sawl A hardened steel tool, big as a half dolfar,
that fits four sizes of screws and. drives them with amaz-
ing powerl Engraved: with four-leaf” clover désign!
Sturdy key chain attached! Send OLSON a 3¢ stamp and
get "Powerful Pete'' pronto. Use the coupon below. /f"E

(THIS OFFER GOOR ONLY IN U.§.A.)

- RADIO PARTS,
- @WS”

and get lightning Service!

Brother, you: really get SERVICE from Olsonl {i
Our whirlwind electric Letter Opener opens {
712,000 letters per hour. Our mailing system is geared. ¥
for ACTION, so that every order we receive is 7

shipped out the SAME DAY. And every order [
is handled ACCURATELY, too, so you get §

the coupon below for our FREE Bargain
¥ f_\, Bulletin, and try OLSON next time you
-' order Radio Parts and Equipment,

MAIL THIS COUPON TODAY!

OLSON RADIO WAREHOUSE, c.

W 73 E. mMILL ST., DEPT. 1271, AKRON,-0KI0

W/ enclose 3¢. Send me one “Powerful Pete” Screw Driver w
:WM Key Chain, and the FREE Olson Bargain Bu//erin~=

: NAME i
' |
:ﬂDPRESS
Lerry STATE I
P |
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ELECTRETS
(Continued from page 21)

Electrets in general

Electrets made in heated sand, the
heat being brought up slowly and the
charging voltage allowed to stay on un-
til the sand c¢ools to room temperature,
are the most consistent in their chag-
acteristics. The quicker the wax is melt-
ed and the shorter the charging and
cooling period, the quicker the electret
reverses. Some electrets will never show
a positive polarization. Both sides may
indicate 8 minus field though one side
will usually show much greater charge
than the other. A quickly made electret
is more prone to show this effect than
one made slowly. Some electrets were
made with raw high a.c. These were
generally minas on both sides.. Some of
these'minus-type electrets are over three
years old and are just as active as those
made in the conventional manner.

Electrets are extremely subject to
moisture. Dipping in a moisture-repel-
lent solution has been tried with poor re-
sults. A very good and practical method
for keeping electrets is to wrap them in
foil and place in can with a dehydrant.

Electrets show the greatest charge if
tested' immediately when removed from
their short-circuiting foil wrap. Repeat-
ed discharge ‘ tests show a gradually
diminishing spark. This, when considered
with moisture effects, indicates a use
where the unit can be enclosed almost to
a shert circuit and, if possible, space
included for renewable dehydrant. A
condenser mike or phono pickup could
be made in this manner. Electrets have
been made from the size of a 25-
cent piece to 4 inches in diameter, and
apparently the size can be increased.
Thus,. perhaps, a large diameter elec-
tret can be used as a condenser loud-
speaker. The charge can be placed on
wax from any angle that physical con-
ditions will allow, therefore indented
areas' can' be molded in so as to allow
free vibration of the diaphragm. As an
alternative, small electrets can be as-
sembled in the same plane of polariza-
tion to any desired area, with air space
included, giving the same field as a one-
piece unit. The voltage to use for charg-
ing electrets of any size is that just
under the breakdown point.

It should be understood that. the elec-
tret. represents. a static charge and is
not a source of power in the usual sense.
‘We must. do work in front of the.surface
to get an indication. The polarization is
not a surface effect. The writer has
shaved an electret from .18-inch thick-
ness down to .120-inch and could still
get a good spark discharge:

A: group of finished electrets is shown
in Fig. 6. No. I has foil partially re-
moved and illustrates manner of wrap-
ping. Nos. 1, 8, 4, and 6 are made with
carnauba and Halowdx; No. 2 with car-
nanba and resin; and No. b with car-
nauba, resin, and Halowax. No. 6 has
top plate left in position as when
charged. No. 4 is cracked badly due to
quick cooling:

for MAY, 1948
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COMMUNICATIONS

NO LICENSING IN BRITAIN

Dear Editor:

I have to thank you for your letter
dated November 20, with the adwvance
clipping Should Servicemen be Licensed?

The problems which may make neeces-
sary the licensing or control of the radio
service trade in the U.S.A. are apparent
over here, but we do not admit that
state or official eontrol will be necessary,
and it is eertainly not desirable.

We are able to handle the matter in
another way, since the trade is well or-
ganized at all levels in the Radio Man-
vfacturers Association, the Radio and
Televisibn Retailers Association {with
its affiliated organizations, the Scottish
Radio Retailers Association and the
Northern Ireland Radio Retatlers Asso-
ciation) and the Guild of Radio Service
Engineers. My organization is the ac-
cepted representative body for the em-
ployed radio service engineer through-
out the British Isles, and we have com-
prehensive agreements with the above-
mentioned organizations as to wages
and working conditions. Various stand-
ing joint committees deal with other
aspects, such as juvenile technical train-
ing (apprentices), trade practices, ete.

It has been recently agreed to set up
a Radio Service Trade Register, with
representatives from all the organiza-
tions concerned forming the Register
Council. Minimum technical require-
ments have been laid down, and all en-
gineers are invited to apply for regis-
tration.

The trade has agreed to vecognize as
qualified radio service engineers only
those whose names appear on the Reg-
ister, and a Certificate of Registration
will be issued. Suitable propaganda will
be undertaken to bring the meaning of
the Register home to the general public.
There seems to be no doubt that this
scheme will eventually give us the con-
trol necessary to eliminate the undesir-
able elements.

It should not be necessary to add that,
although the Register is sponsored by
the various trade organizations, it is
open to all who can prove their compe-
tence, whether members of their appro-
priate associations or not.

J. H. CORBETT, Seoretary
Guild of Radio Service Engineers,
Holland-on-Sea, KEssex, England.

I LIKE R"C BECAUSE L )

Dear Editor:

T have been reading and enjoying your
magazine for several years. There are
several reasons why I like RADIO-CRAFT.

1. The R-E MoNTHLY REVIEW and
NEW PATENTS present an excellent cov-
erage of the current trends in radio.

2. Your articles, such as December’s
Radio-Piloted Flight gives food for
thought about new possgibilities for elee-
tronic developments.

8. Rap10-CRAFT is not primarily a
service journal. Your policy of printing

RADIO-CRAFT for MAY,
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BONAFIDE VALUES

e

2 TUBE PHONO
S OSCILLATOR
TI18
Push Button
Carbon M jke
88’
With Cord
and Plug
Ic;én;;etuu \-lu} r‘mbes. 3525,
3 Tube PHONO/ o and tune in o say radte
AMPLIFIER Vol-| airwiea ... 34.75
ume and tone con-
trol ALL WIRED with Tubes . $4.95 |
DETROLA
AUTOMATIC
RECORD
CHANGER
Plays 10 & R
inch records au.
tomatically, Crys-
tal pickup SPE-
CIAL ....%i4.49
WEBSTER RECORD GHANQEHS $25.95

Model #156—Plays 12 Ten or 10 Twelve inch rec-
ords. AUTOMATIC BTOP—CRYSTAL PICKUP.
Reg. $42.70.

Model 7156-27—8ame as ahove with G.E. Reluc-
tarce pickup and pre-amplifier, $7 extra.

GENERAL INDUSTRIES
HOME RECORDING UNIT

A low prieed re.
cording and play-
back unit to cut
records up to 10
Inches. Plays 10
& 12 inch rec-
ords. Consists of
10# turantmble,
cutting head and

$19.95

erystal pickup on a base plate 15 wide and
107 from front to back. VALUE $39.95
% MEG. Vol. Control Switch....
100 asst. resistors

..............

2%% Deposit, Bal. €.0.D. Plus Charges
Write for Latest Catalog

i BONAFIDE RADIO CO.

LAKE DELUXE CHANGER

Revolutionizes the Industry!

A SENSATIONAL SELLER!

It OUTSTAMDING FEATURES:
® Positive Intermix @ Plays ALL Records
@ BService adjusuments @ Completely Jam-Droof
Elminated @® Records Gently Low-
® Minimizes Record ered on Spindle—not
Wear dropped
@ Bingle Knob Coutrol ® Automatic Bhut-off om
last record
@ FPlck-up arm may bo grasped at any time,

Dlmensions: 13 18/16"W x 12%°D x s 7308
7%“H No. 1l18a4 .. .YOUR NET i
..... $26.66 NET § |

sereee $20,47 NET

FREE
DEALERS AND SERVICEMEN:
Write for our NEW 16-page 1948 fHustrated catalog
on radle parts. tubes, accessorles, eahinets, sets. elec-
trical appliances, otc. Get on our mailing lfist today) |
oent. €

LAKE RADIO SALES CO.

WEBSTER CHANGER Model 58
WEBSTER CHANGER Model 50

615 W. Randolph Street, Chicago 6, lII.
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"l belong to the radio of the month club.”

RADIO-CRAFT {for MAY,

1948

1

30,000

RADIO SERVICE-
TECHNICIANS READ

IVIRTTIING (W RADIO AND §IKTROMKS }OR THE
RABIC STRVK L.TICHNKIAN

BOtAND & BOYCE 1, PUBIKNIR,

EVERY MONTH

RADIO MAINTENANCE today fills a breach that
has existed in the radio field for a long time. Al-
ready 30,000 sarvicemen read RADIO MAINTE-
NANCE every month because it is devoted en-
tiraly to the Radio Service Technician.

The RADIO MAINTENANCE staff specializes In
the preparation of articles on every phase of
Radio Maintenance in series form which may be
filed and used for reference. The leading articles
cover everything for the radic serviceman on
Television, FM and AM: Test Equipment; Elec-
tronic Appliances; Tools; Antennas; Alignment:
Troubleshooting; Repair; Construetion; Pick-ups
and Sound Amplification and Reproduction
Equipment. Also, in RADIO MAINTENANCE
each month there are dapartments on hints and
kinks, the iatest news of the trade, review of
trade literature, radiomen’s opinions, new prod-
ucts and news from the crganizations. All articles
are presented in a3 step-by-step precision siyle,
clearly [{llustrated, with schematics, accurate
photographs, speclally prepared drawinqs‘! white
on black charts, color diagrams, isomettic pro-
jectlons and exploded views.

RADIO MAINTENANCE is not sold
on newsstands

Binders in beautiful green simulated leather

stamped in gold are now available for your

RADIC MAINTENANCE magazines — see the

current lIssue of RADIO MAINTENANCE for
information.

% S T G S D D D S D NS ek el e e e

0 RADIO MAINTENANCE MAGAZINE RCS:
1 450 Bloomfield Avenve, H
1 Montclair 5, N. J, 3
I Please send me RADIO MAINTENANCE for H
: [ 1 year at $3.00 [ Bill me later i
B[] 2 years at $5.00 [] Payment enclosed :
Ll

: Name ... : :
: Address ... .. ..iiiee s ieeeeeeaes . :
B City—Shate o :
: COCCUPAtION ...t eana i :
:nm s TG = e S e e R :
: Employed by ... .. ..o . e :
I %independent Serviceman — Dealer Serviceman— :
: Service Manager—Dealer—Distributor—Jobber, B
[ 1
[ |
. A

BOLAND & BOYCE INC., PUBLISHERS
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one or two new commercial circuits a
month gives the technical information
necessary on current manufacturing
practices without cluttering up the

NOW AVAILABLE!
Full Range Reproduction

GREEN |

sions in laboratory and theoretical in-
struction, under guidance of txperts,
covering all phases of Radio, Fre-

DIRECTORY | [ TELEVISION 19481t
PRACTICAL TECHNICAL TRAINING R Uy
SPECIALIZE in 6 months to 3 years N

Morning, Afternoon or Evening Ses-
ENROLL NOW FOR NEW CLASSES

( \ Train in Electronics, Radio, Electricity for a substan- Visit, Write or Phene

COURSES tial career in industry—or a business of your own. RADI 0-TE I_ EVI s ION

SERVICE Prepare in one year to be a Technician—or in two

o ‘El':’d',z,c?::"'"‘ additional years secure a Bachelor of Science Degree |NST|T“TE

* Welding in Electrical Engineering with major in Elect-romcs 480 Lexington Ave., N.Y. 17 (46th St.)

: :‘e:;;?noqraﬂon More than 35’000 former students in industrle5 the Plaza 3-4585 2 blocks from Grand Central

TECHNICIAN world over. 1,538 students now enroilled from 48 -
1 to 2 Years states and 13 overseas countries. Faculty of 72 spe-

. R oy cialists. Write for catalog and Personal Guidance A CAREEEVITPH A FUITURER

I ] B ELEVISION
and Alr Conditioning INLERESLOd SHOP WORK - FHOP TECHNIGUES + THRORY = FNIY [QUIPPED LABORATONES

PRJO‘T.EGS&'ONAL Terms start JULY, September, January - :,“‘::“;‘s_ll.;e"l“:“;fsﬂ‘)\,nxr"n

o Electrical Engineeri R oy N e
g.iilu'ﬁf T Sty - MILWAUK € € * TRANSMITTER COURSES
Major in Machinery or SCm of MT"EEK“‘G * RADI0O TECHNOLOGY
Electronics A TECHNICAL INSTITUTE amxmcAAmmiiv:::euu:g:s.-n:m'm.ﬁ{B-mvmm

R North Broadway, Milwaukee, Wis. .

Sl IR R e DELEHANTY scuool of

TH!S' COUPON MAY PROYE | RADI10 « ELECTRONICS « TELEVISION
O . 105 EAST t3th STREEY, NEW YORK 3, N. Y. - DIFT.R

To ‘BE THE KEYTO YOUR iy e LICENSED BY STATE OF NEW VOII'
SUCCESS IN ‘ELECTRON'ICS -

OPPORTUNITIES " MELVILLE RADIO. INSTITUTE 3 | LEARN RADIO!

The Progressive ‘Radio School = IN ONLY 10 MONTHS
WRCI SPECIALIZED TRAINING-— the “‘tratn- Managed by Rcdno Men g PREPARE FOR A GOOD JOB!
ing-with-a-purpese’’~—DOES Increase one's rcarne Licensed by the N. Y. Stofe Bodrd of Educotion - COMMERCIAL OPERATOR (CODE)
Ing ‘power. For cxample, well-paying positions of | RECOGNIZED' BY INDUSTRY BROADCAST ENGINEER
responsitillty now held by WRCI graduates in- # | €. B S g e T j RADIO SERVICEMAN
clude: 1 . 1) 4
: A} § | » .
BROADCAST ENGINEER-OPERATORS ¥ | - ; Televiion Servicins—is Months |
{AM & FM broadcast stations) CUT [T. OUTI. FILL [T OUTI MAIL IT OUTI — NOW! i s‘éet‘g"?”ofe%éé%)'oﬂ Equipment
N ITERATU
FLIGHT RADIO OFFICERS MELVILLE RADIO INSTITUTE RC BALTIMORE TECHNICAL lNST[Tl:j'E]:‘E
(transoceanic airlines) ! Melville Bldg., 15 W, 46th St., N. Y. 19, N. Y. |_1425 Eutaw Place, Dept. C, Baltimore 17, Md_|

Send me without obligation information abowt
your intensive coursess

[0 Rodio Technicion

] Radio & Television Sarvicing

[} Rodie Communications

[ Fyndamental Rodic Mathemarics

i
| B s
; iy CORRESPONDENCE COURSES

‘4 | RADIO:nd ELECTRICAL ENGINEERING
ELECTRICAL ENGINEERING 27, 52, 3=,

Prepu' gouru-l( at Low Coat, for secure future. Modern
e anyont cnn undcr'hnd quickly.

l MDIO ENGINEEHING publle Add.nln, .;ho::::ﬂ?cﬁ?t

LT L 7. T e ————————e G s work. Tralns you to bs auper-service man.
l tube technician. Servicemen needed bndly
1 mmplc:lun lllny I‘l’ld\uul o-mull bl

r-----

RADIO SERVICE SHOP OWNERS

COMMERCIAL RADIO OPERATORS
[police, CAA, airlines)

MERCHANT MARINE
RADIO OFFICERS

Address. " = 0 s £+ T

postcard for Free
With this proved record of successful tralning and ' | 4 S u Either
placemeént, WRCI offers you, too, the best type ol WHITE defa p-mmt“;n; o 525 Course
PRACTICAL training—under the supcrvision s e — perimental kita,

I.Im:cln Engineermg School, Box 932-C-121. Lincoin 2, Nenr.

Padio and televislon speciallsts. Approved for
veteran tralning. Non-veterans accepted. Send for
free lllnslralnd Booklet ‘F"—no oblioation, of

WESTERN RADIO
COMMUNICATIONS INSTITUTE

341 West 18 St.. Los Angeles 15, California
S

RADIO-TELEVISION
SERVICING TECHNICIANS

---------J

WANTED |

Men and Women to Fill Top
Radlo Jobs!

Worried about your future? Longing for a
career that means more money . . . success?
It's yours if you hurry to fill the great de-
mand for qualified radic personnel needed
everywhere. Train now to be an announcer,
. NG ’ disk jockey or radlo technician. Complete
gree. Courses also in Civil, Elec- day and night time classes, Hundreds of

;I
r
E

z
2

COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-

erating, Aeronautical, Fre-
quency Modulation, Radar.

Classes now forming for the summer term

trical. Mechanical, Chemical, Aeronautical Engi- thrilling jobs await you—key positions in

neering ; Business Administration, Accounting. radio stations, airlines, and maritime service. June 1. Entrance L:r!m. May 17,

Secretarial Science. Graduates successful, 64th Free plaoenign_t service offered. Xh:“l:; for our Veterans. Literature.

year, Enter June, Sept, Jan., March. Write for catalog outlining the courses offe COMMERCML RADIO INSTITUTE

catalog. Approved for Veterans o O Tl 5 55

TRI-STATE COLLEGE it%%u“"'ﬁ_ouﬂiﬁi Don Martin School of Radio Arts 3 West Blddls Sirests Baitimors 1, Me.
RCA INSTITUTES, Inc.

Offer thorough training
courses in all technical phases of

Radio and Television
OAYS—EVENINGS WEEKLY RATES 1 a
VETERANS: RCA institutes Is approved

Hollywood Make Good in at

et RADIO-TELEVISION  Home

Direct trom Hollywood, nerve-center of broadeasting. Tele-

learm to be a Telezraph or

vision. Radio and Sound activitics, comes R-T-A's time-
Radto Operator. Qualify for ama-

i
1655 North Cherokee 5t. Hollywood 28, Callf. ' :

d tested home traini H at last—e to
G. 1. BHI of Rights | teur or commercial ifcense. In- ‘ ?e':?::" l::ma Instruction that "(‘n'uell;mqulllncu yc::y for
For Free c-urog eru Oept. RC-48 ?nnegmm::n;:’un: mwv‘:,l;,m :‘.:"’3’. gt:::dpa);"_’oba or y::ur own'kam'(‘; buur\oc:g 'u: gg
pay. Pa given a oxtrs charga. t ful o
RCA INSTITUTES, Inec. oL wre, quickly. castiy, with the | talls ag oncel Bend postal for EREE BOOK ~How to Make
A Service of Radio Corporation of America rnmmn Candler Code Specd System. Book of particulara g:od In Radlo.Televislon.* R-T.A APPROVED FOR VET.

350 WEST 4TH STREET NEW YORK 14, N. Y. CANDLER SYSTEM CO. nmo 'rummo ASS’N OF muucA Qept. RCO
Dept. 3-E. Box 928, Donver [, Colo. 56820 hollywood B 1lywood 28, Catis.
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COMMUNICATIONS

NO LICENSING IN BRITAIN

Dear Editor:

I have to thank you for your letter
dated November 20, with the advanece
clipping Should Servicemen be Licensed?

The problems which may make neces-
sary the licensing or control of the radio
service trade in the U.S.A, are apparent
over here, but we do not admit that
state or official control will be necegsary,
and it is eertainly not desirable.

We are able to handle the matter in
another way, since the trade is well or-
ganized at all levels in the Radio Man-
ufacturers Association, the Radio and
Television Retailers Association (with
its affiliated organizations, the Scottish
Radio Retailers Association and the
Northern Ireland Radio Retallers Asso-
ciation) and the Guild of Radio Service
Engineers. My organization is the ac-
cepted representative body for the em-
ployed radio service engineer through-
out the British Isles, and we have com-
prehensive agreements with the above-
mentioned organizations as to wages
and working conditions. Various stand-
ing joint committees deal with other
aspects, such as juvenile technical train-
ing (apprentices), trade practices, ete.

It has been recently agreed to set up
a Radio Service Trade Register, with
representatives from all the organiza-
tions concerned forming the Register
Council. Minimum technical require-
ments have been laid down, and all en-
gineers are invited to apply for regis-
tration.

The trade has agreed to recognize as
qualified radio service engineers only
those whose names appear on the Reg-
ister, and a Certificate of Registration
will be issued. Suitable propaganda will
be undertaken to bring the meaning of
the Register home to the general public.
There seems to be no doubt that this
scheme will eventually give us the con-
trol necessary to eliminate the undesir-
able elements,

It should not be necessary to add that,
although the Register is sponsored by
the various trade organizations, it is
open to all whe can prove their compe-
tence, whether members of their appro-
priate associations or not,

J. H. CorBETT, Secretary
Guild of Radio Service Engineers,
Hollund-on-Sea, Essex, England.

I LIKE R'C BECAUSE . e
Dear Editor:

I have been reading and enjoying your
magazine for several years. There are
several reasons why I like RADIO-CRAFT.

1. The R-E MoNTHLY REVIEW and
NEW PATENTS present an excellent cov-
erage of the current trends in radio.

2. Your articles, such as December’s
Radio-Piloted Flight gives food for
thought Zbout new possibilities for elec-
tronic developments.

3. RAp10-CRAFT is not primarily a
service journal. Your policy of printing

RADIO-CRAFT for MAY,

BONAFIDE VALUES|

2 TUBE PHONO
OSCILLATOR

SHURE
TIB

Push Button
Carbos Mike

88’

With Cord
and Plug

c I with tubes, 35253,
128K7. Use with record play-

er, and tune o o any radie.
AMPLIFIER Vol.| Sir%te $4.75
ume and tone con-

All Wired ........
trol ALL WIRED with Tubes.........
DETROLA
AUTOMATIC

RECORD
CHANGER

P W& r
inch records au-
termatically. Crys.
tal pickup SPE.
CIAL ....$t4.49

WEBSTER RECORD CHANGERS $25.95

Model #156—Plays 12 Ten or 10 Twelve inch rec-
ords. AUTOMATIC STOP—CRYSTAL PICKUP,
Reg. $42.70.

Model #156-27-—Bame as abave with G.E. Relue-
tance pickup and pre-emplifier, $7 extra.

GENERAL INDUSTRIES
HOME RECORDING UNIT

= A how priced ro.
cording and play-
back wnit to eut
records up to 10
inches, Plays 10
& 2 ineh rec-
ords, Consists of
10" turntable,

== = — - cutting head and
erystal pickup on & bass piate 15 wide and

3 Tube PHONO

t0” fram fromt to back. VALUE $39.95 $19'95
% MEG. Vol. Control Switch............ 43¢ ea.
100 asst. resistors .......ieecncissssncecss $1.49

] 2%5% Depodit, Bal. €.0.D, Pius Charges
Write for Latsst Catalog

BONAFIDE RADIO CO.
89% Cortlandt St., Dept. J, N.Y.7,N.Y.

TS ST oS P

LAKE DELUXE CHANGER

Rovolutionizes the Industry!

A SENSATIONAL SELLER!

11 OUTSTANDING FEATURES:

Positive Intermix Y
Service Adjustments [ 4
Eliminated *
Minimizes Record

Plays ALL Records
Completely Jam-proof
Records Gentiy  low-
ered on  Spindle—not
dropped

Wear
Slngle Knob Control @ Automatic Shut-off on

last record
® Pick-up arm may bo Frasped st any timoe,

Dimenslons: 13 13/16"°W x 12%°D x 32873 [
!

T%"H No. 116A4 ......YOUR NET
$26.66 NET

WEBSTER CHANGER Model 56
WEBSTER CHANGER Model 50 $21.17 NET

FREE
DEALERS AND SERVICEMEN:
Write for our NEW 16-page 1948 ilMustrated catalog
on radlo parts. tubes, accessorles, cabinsts, sets. elee.
trical appllances, ote, Get om our maiting list today!
Dept. €

LAKE RADIO SALES CO.
615 W. Randolph Street, Chicago 6. Il is
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30,000

RADIO SERVICE-
TECHNICIANS READ

TVERfTHING IN LLDIO END JIKTUONIG 100 Tt

RADIC SELRYRCE 1ECMMICIAN

B3UsN0 & LOTCE INC . PURSHIE,

EVERY MONTH

RADIO MAINTENANCE today fills a breach that
has existed in the radio fiald for a long time. Al
ready 30,000 servicemen read RADIO MAINTE-
NANCE ov month because it {8 devoted en-
tirely to the Radio Service Technician.

The RADIO MAINTENANCE staff spacializes in
the preparation of articles on e phase of
Radio Maintenance in series form which may be
filed and used for reference. The leading articles
cover everything for the radio serviceman on
Tefevision, FM and AM; Test Equipment; Elec-
tronic Appliances; Tools; Antennas; Allgnmaent;
Troubleshooting; Repair; Cnnsfruc’fon; Pick-ups
and  Sound Amplification and Reproduction
Equipment. Also, in RADIO MAINTENANCE
each month there are departments on hints and
kinks, the latest news of the trade, review of
trada literature, radiomen's opinions, new prod.
ucts and news from the organlzations. All articles
are presented in a step-by-step precision style,
clearly illustrated, with schematics, accurate
photographs, specially prepared drawings, white
on black charts, color diagrams, isometric pro-
jections and exploded views.

RADIO MAINTENANCE is not sold
on newsstands

Binders in beautiful green simulated Ilqather
stamped in gold are now available for your
RADIO MAINTENANCE magazines — sea the
current issue of RADIO MAINTENANCE for
information.
A L N L NN T NN N LN ¥ F ¥ Y FOprepeyyss
1 RADIO MAINTENANCE MAGAZINE RCS §
1 440 Bloomfield Avenue, H
1 Montclair 5, N. J

I Please send me RADIO MAINTENANCE for §
: [ 1 year at $3.00 [ Bill me later H
1 [J 2 years at $5.00 [] Payment enclosad :
1
: IN 81Vt T = - 2 - EETTa e T i i :
: Address ...l iieeenae e :
:c:ty—sma e AL - Tt A AR BT « osers :
: SO CCUPATion] (& s at. wrr th b, o MBS v« o o :
:ﬂlle YEREELT - |1 - e bt 855 b - Tom a0 .1 :
Employad by I o T T o e i Mt I :
*Indepandent Serviceman — Dealer Serviceman— :
Service Manager—Dealer—Distributor—Jobber. g
1
[}
*
BOLAND & BOYCE INC., PUBLISHERS
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GREEN

SAVES YOU MONEY

=

DRAKE NO. 55 SOLDERING |IRON
60 Watt with %" Tip
Highest quality Nichrome used in porcelain
element. Exceilent for home use, complete
- "ith 6 ft. heater cord.
rubber plug and emall

stand. Gun metal finish.
SEHCTA Lllas o s near e s Pt geioss 97c

11

A REAL SPECIAL
4 PRONG UNIVERSAL TYPE VIBRATORS

Standard type replace-
ment for Phileo, Mo- 4§
torola, etc, List $3.55. i
EXTRA

SPECIAL ...... 98¢

TUBE SPECIALS
Brand New Standard Brands

our Our
List Spec, List Spec.
1LNS $2.865 $ .96 | SOBS 2.80 T
oz4 2.20 .88 | 1u4z 1.80 .72
3SISGT 115 .8 | 117L7QT 3.90 1.58
SOL6GT 1.50 .80 | 12ABQT 180 .72
12SA7Q7 1.80 72| g 150 .60
12SKTGT 150 S0/ .., Vo 24
125QrQT 1.50 .su{ c L
3SW4 1.15 .48 ["'TCS 1.0 T2
66 2.6s .79 ' 6AB7/18%83 265 1.28

Ll

MINERVA "Challenger” Model 410A
FULL SIZE TABLE MODEL

Unsurpassed in pow-
er, tone and all-
round performance.
Featuring — 4 tubes
plus melenium reeti-
fier, full 1I.F. ampli-
fication, 6" Alnico
epzaker, buflt-inloop
antenna, full vision

ke T $12,75

NOW AVAILABLE!
Full Range Reproduction

T - - N e,
evolutionoty dsvelaproent in ampfifiers v\vly—
cigna{??g30‘9%;;6|q!:‘:!\5¢_‘;ér1‘dFT’OH:aﬂng,-';n__* 1
performance. New circuits, fiew materiali and ne
" progasses are actually combined in this one amplifier’ 4
“ta produce the most.satisfying musical omphfier the i

~ world has ever known:If you bre ohe of thate disc

homanythi
‘.!?gﬁ”f

u'aroiong fo

5
e d%Serd

| 398-10 Broadway o New York 13, N. Y. |

MIRACLE KIT VALUES!

PHONO OSCILLATOR
2.TUBE KIT

Hl»EMn with mlcrophone
{-c and all parts includ-
mg Tubes . ...... $2.7%
20 WATT 4 TURE HL.GAIN
6L8 AMPLIFIER KIT
Separately controlled Mike
and Phono Inputa. All{mm
tneluding drified chassts, hardware, solder, circul dia-
gram, Info,, etc. lesa Tubes. .. .....,. . ca0 $6.98
UNIVERSAL TROUBLE SHOOTER KIT
oeates every rervice trouble. All parts including case,
fost icuds, PIUE, VA" X 0° X 87 s enoeanssns s3.9b
PHONO.AMPLIFIER KITS

3 Tubes—all parts In¢luding Tubes .
2 Tubes-z1] parts Including Tubes
8 TUBE AC/DC SUPERHET RADIC KIT

All parts Including §7 Heavy Duty Epeaker.
5 fuil elze Tubes s cocvaanna I I $
write for llsts of bargaine in Radlo and Ejectronlc
ris. Also free data,
circuits deslgned by

ROBT. G. HERZOG.

niversal general corp.

Dial.
10.2%

50/30 Mfd 160 V Tubular Condenser... .59
AC-DC Chokes, small size, 260 ohms.... .39

Open Circuit Phono Jack ..co.ovneenes .22
Mazda Pllot Bulbs #40, 41, 44, 46, 47,
51, 656 (Box of 10) . ...cceavcuiivrnnnne A4
8 Mfd 450 V Tubular Condenser ....... .33
Kit of 100 assorted Resistors, %W, 1W,
2W, $12.50 list ...c..cvoivasnenorcnns 1.95
Single Pentode output ... ............. 49
Single BOL6 OQutput ................... 44
20/20 Mfd 160 V Tubular Condenser,
flex leads ...covvcicniaiisaiananasnne A9
Dial Cord, medium gauge, Nylon, 100 ft. .98
30 Mfd. 450 V Tubular Condenser ...... .59
Test Leads, flexible, 50” long. Phone Tips
or needle points (specify) ............. A5
|

ALL MERCHANDISE BRAND NEW and
100% GUARANTEED. STANDARD
BRANDS.

No Seconds! No Rejecta! No off-brands!
209% Deposit required with C.0.D. Orders. All
orders FOB New York. Minimum ordere $2.00.

GREEN RADIO DISTRIBUTORS

THE HOUSE OF BARGA]NS
Electronic Supplies & Equipment
482 SUTTER AVE. Dickens2-4448 BROOKLYN 7, N.Y.

84

one or two new commercial circuits a
month gives the technical information
necessary on current manufacturing
practices without cluttering up the
pages with circuits that the non-serv-
iceman reader will ever use.

4. Your coverage of test equipment is
good. But how about more frequency
meters, oscilloscopes, and signal genera-
tors? And why not a discussion of new
circuits used in commercial equipment?

In brief, you have a well-balanced
magazine,

K. E. FORSBERG,
Sauk Center, Minn.

A CHANGER USER REPLIES
Dear Editor:

Jack King, in his article, Selling A
Radio, in the December, 1047, issue, ex-
pressed amazement at the popularity of
record changers. Surely the reason for
this popularity is obvious.

I don't believe that anyone who plays
a single record at a time ever hears more
than the middle of the record. The be-
ginning and end are obscured by his
dashing to the phonograph, changing
the record, and finally dashing back to
the cozy armchair for another few
minutes, and so on and on.

I have used a changer for the past 12
years or- more and wouldn’t think of
using a manual record player, no sir!

Is a changer unreliable? Only if it is
misused! And the maintenance costs? A
drop of oil once in a while, that’s all.

The only thing that amazes me are
the weird arguments against changers
by people who don’t seem to have a clear
idea what they are talking about.

R. G. Young,
London, England

DON'T WASTE GOOD SPACE!

Dear Editor:

Please, please stop wasting space—
valuable space-—in RADIO-CrAFT telling
gervicemen how to run their business.
And this stuff about licensing service-
men{ They license doctors and lawyers
—but they don’t guarantee their con-

NET 365 Canal St., New York 13 (Dept. C-R) Walier 5.9642
i e ="
SPECIALS
Bundle of 248" length Spaghetti. ... .18 RADIO TESTING EQUIPMENT
Famous make Crystal Microphone wi
TR P S [ e = 1.95 REPAIRS
100 Ma Selenium Rectifier ........... T4 All types and modeis expertly repaired and calibrated
?(0 Mifd ABO v Tuzmﬁli"cg:tniﬁm o 34 FREE ESTIMATES
it o ntenna i roadcas
band) oo P 55 {| | METROPOLITAN ELECTRONIC & INSTRUMENT CO.
$ Tube Phono Amplifiers, uses 50L&, 42 WARREN ST, NEW YORK 7, N. Y.
8525, 128Q7 Tubes, less tubes .......-. 2.95 Write for FREE catalogue of all types and makes of
Mica Condenser Kit. 26 pobular sizes.. 1.19 fibarai priced testing equipment
SP/ST Toggle Swilch, bat handle ...... 16
DP/DT Toggle Switeh, long neck ...... .39 .

SIGNAL
GENERATOR

only S-I 295

456 KC—465 KC—600 KC—1400 KC

A new, compact, 1ccurate. inexpensive, well-bulit SiE-
tal Generator. Model 522, ls now ready for immediaio
dellvery. Tne B22 Is calibrated against crystal controlled
standarde within 10% accuracy, for the nbove frequen-
cies. Two oOpen switeh positiona are provided for the
addition of speclsl frequencies for Individual needs of the
user. This excellent unit ia idea! for on-the-spot chock-
ing nnd aligning. The 522 18 Isolated for aafc use on
C DC scts. Alignment of short wave band sible duc
tﬁnuvn cven barmonles of 1400 KC—2800 120-5.6 MC—
2 MC.
® COMPLETE WITH TUBES 4 INDIVIDUAL TRIMMERS
READY TO OPERATE FOR RE.CALIBRATION
e * & SHIELDED OUTPUT LEAD
TWO OPEN CHANNELS @ FULLY = QUARANTEED—
FOR ADDITIONAL FREQS. FULL INSTRUCTIONS

WRITE FOR DESCRIPTIVE LITERATURE

CONSTANT ELECTRIC

112 CORNELIA SY B Mlvn 21, N Y

- &
o
o
H
hd
»
o
9,4
o
»
o
=
r
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tinued excellence. Let the good service-
men go about their business unper-
turbed. The service field will never be
crowded for the GOOD serviceman.
Don't print so many how-to-build ar-
ticles that ordinary people can never
hope to build—like the 17-tube FM re-
ceiver. I'll bet that not 25 of your read-
ers built it. Why not concentrate on more
simple educational articles?
H. W. SMITH, Radio KNAF,
Fredericksburg, Texas.
{What say, servicemen and construc-
tors?—Editor)

TMPROVYED SIGNAL TRACER
Dear Editor:

In the February, 1947, issue you pub-
lished details of the probe tracer, with
which diagram I've been experimenting
ever since. You would probably be in-
terested in the final {or at least, the
latest) result.

For its size and efficiency, the orig-
|inal is possibly the best tracer diagram

RADIO-CRAFT  for MAY, 1938
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you have published, to say nothing of
its low cost. All parts except the tube
and batteries came from the junk-box.

The latest result, built into an over-
night case, is used rwith a separate
probe and ground clamp, the ‘tube and
all parts being in the case, which also
holds the headphones and probe. Of sev-
eral probes tried, the most satisfactory
one was -made with an old erystal de-
tector with the Intermittent Tip de-
seribed in the August, 1946, issue. This
combination will pick up easily a signal
anywhere in the radio (or from an an-
tenna coil on the bench, for that matter)
with a strong local station, and from the
audio end of the radio will drive a small
p-m. speaker.

I find a 20-megohm gnd leak works
Jauch better than the 2-megohm in the
original. I also changed the 500,000-ohm
volume control to one of 250,000 ohms.
Otherwise the hookup remains the same
except for the necessary changes in
using it with a separate probe.

Finally I hooked a milliammeter in
the plate circuit with a double-throw
switch, providing both visual -and aural
checks. All of which adds up to a mighty
efficient and easily portable tracer. More
power to RADIO-CrarT!

R. C. SANDISON,
Denver, Colorado.

LIKES CRYSTAL SET
Dear Editor:

I built the Modern Midget Crystal Set
described in the January issue. It is the
best-performing crystal set I have ever

made, and 1 have been ‘experimenting
with these séts for moretthan.2b years.

This receiver separates stations like a
superhet and the volume it delivers for
its size.is amazing. I can operate asmall
speaker on a signal from a '5,000-watt
station &6 miles away.

The sensitivity is so good that hooking
the antenna to a-metal bridge lamp gives
reception almost as loud as with an out~
door antenna.

Mr. Grace’s idea of using ‘two secon-
daries appears to be the secret of the

performance of this set. Funny we never

thought of trying that!
JoSEPH A MOROSE,
Richmond, Va.

PORTABLE ANTENNA
Dear Editor:

The one drawback to my 2-tube re-
generative portable receiver was that it
needed a rather long antenna. After
tacking a small plate of galvanized iron
on the heel of each shoe and connecting:
them in place of the antenna I found
that the set pulled in the locals satis-
factorily when I walked on the damp
ground.

BeN GrEEN, JR.
Tuscaloosa, Alabama

(Here at last is the true portable,
rotatable antenna. But what ‘happens
on a boardwalk or clean dry sand? On
second thought, the equipment could be
used as a soil analyzer, the strength of
signals showing the conductivity char-
acteristics of the ground immediately
below.—Editor)

STOCK REDUCTION CLOSE-OUTS
FAMOUS BRAND NAMES
Teerific Savings! Buy et Distribuvtor Cost

Lotslgf Lots of
Tubes Each Each | Tabes Each E:gll
0Z-4 085 07191 6N7 0.82 0.72
1A7GT 0.54 0.45 8SATGT 0.44 0.37
1H5GT 0.59 0.45 | 6SC7GT 0.50 0.40
1J6GT 110 1.00 | 68K7GT 0.44 0.37
1N5SGT 8.50 ©0.40| 6SN7GT 0.55 0.47
JQ5GT 0.79 0.70 | 68QTGT 0.47 0.42
184 0.79  0.70| 6V6GT 0.50 0.40
185 0.79 0.70 | 10-Y 1.00 0.90
1T4 0.50 0.40 | 12SK7GT 0.45 0.37
2A4G 0.7 0.68 | 12SQ7GT 0.40 0.32
3Q5GT 0.79 0.70 | 35L6GT 0.55 0.45
5YIGT 0.40 0.37 | 50L6GT 0.55 0.45
6B4A 110 1.00 | TOL6GT 1.49 1.40
6D6 0.45 0.37 { 75 0.50 0.40
6G6 0.79 070 | 77 035 0.27
“6H6 0:45 0.40 | 80 0.38 0.32
cK6GT 0.40 .37 | 2050 0%0 0:50
6J5GT 0.56 0.30 | 9003 0.40 031

Prior orders wili get preference. All ship.
wments 250/., deposit with order, balance
C.0.D. F.0.B, 'St. Louls, Missourt,

CREST CORP., Dept. C-1
3949 FOREST PARK BLVD., ST. LOUIS 8, MO.

WRITE FOR OUR COMPLETE CATALOG
ON RADIO PARTS ANO EQUIPMENT.

ELECTRONIC
VOLT-OHMMETER

110 VOLTS AC 20 RANGES
$I ] 85 0[5/10/50/ 100/500/1000 /5000
0—1,000.000,000

oh:-n- ln llx avzl[a&pxl& r:)rﬁ.’e.s Sen-
BitEv Ll over s
POSTPAID VOL'I‘“on S ~voit range, per

Complete kit "includes all coniponent parts, tubes,
punched and drilled chassis and besutifully enam-
eled panel. Easily assembled and wired.

Specis! -lldebn:k circuit developed during wlr
by aclentlst at the Californla Institute of Tech
ogy givea Amazinf senslivity and flexibliity whllc
completely ellminating necessity of batteries and ex
penslve mmeter. Each instrument s inaividuslly ull
brated. Dial scale over nine inches long?

In addition to performln® the usual volt-ohm
functions, “thia inurumnnt (-nslly mouunl 'ﬂlr"
voltages: SUPERHET OSCILLAT! AVC,

TRUE GRID Blas AT THE GRID. BIAS CELLS ~lt.h
out “affecting the <ircuit. Measures the enct Aeak-
age resistance of INSULATION.

DENSERS. ‘It- can ‘be used with & =lEnal kennrnmr
for SIGNAL TRACING

STERLING ELECTRONIC COMPANY

BOWLING ‘GREEN. KENTUCKY

The June RADIO-CRAFT will be a special FM number, full of
articles on FM theory, FM construction and FM servicing. The
most popular FM receivers and tuners will be reviewed and
there will be a new and-up-to-date list of FM stations.

RESERYE THIS 1SSUE -AT YOUR NEWSDEALER'S TODAY

“l belong to the radio of the month club.”
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50,000 RADIO SERVICEMEN |

CAN SAVE MONEY BY COMPARING THESE
TYPICAL JOYCE VALUES

TUBES - 607 or More Off List :
STANDARD BRANDS:-Individually boxed

5¥3 TUBES ... ..10 FOR $3.30
35Z5 TUBES . .~.10 FOR $3.90
35w4 TUBES . .. .10 FOR $3.90
128Q7 TUBES . ......c00e0000n 10 FOR $4.50
50L6 TUBES .. ... .......... .10 FOR -$5.30

Cond. Btd, Br..30-20 Mfd, 150V. 10 FOR $4.90
Vol. Cont .5 Meg. W.8W I(Med.Sh.)
: 10 FOR $4.90
INCLOSE THiS .AD “WHEN ORDERING
Write for Free iiiustrated Bargain Bulletin
JOYCE ‘RADIO DISTRIBUTING
Box 2068 Hollywood 28, Cali?,

— SUPER-SPECIALS
FROM ‘OUR FREE CATALOG

5 TUBE "KiT: 5006, 35Z5, [25A7-K7-Q7.... $2.75
5 TUBE XIT: 5055 85W4, IZAYG-BAS.BES 2.75
ACORN TUBES 954, 955, 956,857, 058A.ccs .49

MWRITE FOR FREE CAYALOG
20% Dep., Bal.

COMMERCIAL RADIO

96 Brattie su-eet Boston 8. ‘Mass.

$3.00 FOR CARTOON IDEAS

RADIO-CRAFT prints several radio cartoons
every’ month, 'Readers are invited to con- |
tribute humorous radio ideas which can be
used in cartoon form. It is not neoessary that
you draw a sketch,

No eleetrical or radio definitions wanted,
Some of these were*published in the past, but
the subject is about exhausted.

All checks are payable on publication.

Address '‘RADIO CARTOONS. RADIO.CRAFT, 25
West Broadway, New York 7, N. Y,
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SPECIALIZE in 6 months to 3 years

Train in Electronics, Radio, Electricity for a substan-
tial career in industry—or a business of your own.
Prepare in one year to be a Technician—or in two
additional years secure a Bachelor of Science Degree
in Electrical Engineering with major in Electronics.
More than 35,000 former students in industries the
world over. 1,538 students now enrolled from 48
states and 13 overseas countries. Faculty of 72 spe-
cialists, Write for catalog and Personal Guidance
Questionnaire-——also mention course in which you are

'\

f' COURSES

SERVICE

6 t6 12 Months
® Etectrlcity
s Walding
oraﬂon
®* Heating

TECHNICIAN
1 to 2 Years
Electriclty
Radio
Electronics
Refrigeration, Heating
and Ailr Conditioning
PROFESSIONAL
3 Years
® Electrical Enginesring
Bachelor of Science

interested.

Degree
Major in Machinery or
Electronics
|\ _/ Dept. RC 548
SER LSRR RRANSI SRS

RADIO

OPPORTUNITIES

WRCI SPECIALIZED TRAINING— the ‘‘train.
> Ihg-with-a.purpose’”’—DOES Increase one's earn-
Ing ‘power. For example, well-paylng positions of
responsiblilty now held by WRCH graduates In-
clude:

BROADCAST ENGINEER-OPERATORS
(AM & FM broadcast stations)

FLIGHT RADIO OFFICERS

(transoceanic airlines)

RADIO-TELEVISION
SERVICING TECHNICIANS

RADIO SERVICE SHOP OWNERS

COMMERCIAL RADIO OPERATORS
[police, CAA, airlinss)

MERCHANT MARINE
RADIO OFFICERS

With this proved record of suecessful training and
placement. WRCI offers you, too, the best typs of
PRACTICAL training—under the supervision of
radio and television speciallsts. Approved for
voterant tralnlng. Non-veterans accepted. Send for
free Illustralod Booklet *'F'*—no obligation, of

" WESTERN RADIO
COMMUNICATIONS INSTITUTE

341 West 18 Bt., Los Angeles 15, California

gree. Courses also in Civil, Elec-

trical, Mechanical, Chemical, Aeronautical Engi-
neering ; Business Administration, Accounting,
Secretarial Seience. Graduates successful. &4th
year. Enter June, Sept., Jan.,, March. Write for

catalog,

TRI-STATE COLLEGE
RCA INSTITUTES, Inc.

Offer thorough tralning
courses in all technical phases of

Radio and Television
DAYS—EVENINGS WEEKLY RATER

] RCA Institutes Is approved
VETERANS: under G. 1. BIll of Rights

For Free Catalog Write Dept. RC-48

RCA INSTITUTES, Inc.
A Service of Radio Corporation of America
350 WEST 4TH STREET NEW YORK 14, N, Y.

2458 College Ave.

ANGOLA
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INDIANA |

Terms start JULY, September, January
" MILWAUK € £~
5¢|-um of EHGIIEERING

\

A TECHNICAL INSTITUTE
North Broadway, Milwaukes, Wis.

L\ 4 i Tt b

- THI$ COUPON: MAY PROVE
TO BE THE KEY TO YOUR

TELEVISION 1948!!

Train at an Institute that ploneered
in TELEVISION TRAINING since 1938.
Morning, Afternoon or Evening Ses-
sions in laboratory and theoretical in-
struction, under guidance of experts,
covering all phases of Radio, Fre-
quency Modulation, Television, lead
to opportunities in Industry, Broad-
casting or own Business.. Licensed by
N, Y. State. Approved for Veterans,
ENROLL NOW FOR NEW CLASSES
Yisit, Wrire or Phone

RADIO-TELEVISION
INSTITUTE

480 Lexington Ave,, N.Y. 17 (46th St.)
Plaza 3-4385 2 blocks from Grand Centraf
A CAREER WITH A FUTURE!

TELEVISION

SHOP WORK - THOP TICRMIQUES ~ THIOXT .+ FULLY [QUIPPID LABORATORIIS
* RADIO SERVICE & REPAIR
o F. M. & TELEVISION

* TRANSMITTER COURSES
Preporing tor £.C.C. LICENIES

®* RADIO TECHNOLOGY
MORNING - ATTEENOON * EVENING CLASSES * MOOERATE RATE + INSTALLIEINTS
AVAILABLE UNOER G. 1. BILL

DELEHANTY scuoot or
RADIO « ELECTRONICS » TELEVISION
1035 BAST 13th STREET, NEW YORK 3, NL Y. * DEPT.R

SUCCESS IN ELECTRONICS
- MELVILLE RADIO INSTITUTE

The Prog*bs)wemcdlo Schotﬂ :
Managed by »Radm Men STl |

L Licensed by the NoY ~Siafe. “Boatd ol ‘Educorfon .
RECOGNIZED’ BY |NDU5TK' .I /j

.
CUT 1T OUTI_ FILL IV OUTY MAIL IT OUTI — NOW!

l MELVILLE RADIO INSTITUTE RC . |

"%,

'APPROYED . FOR. VETERANS '

b

N Melvilte Bldg., 15 W. 46th St N. Y. 19, N. ¥, g |

I Send me without obligotion information abour . |

I your intensive coyrses:

I [0 Rodio Yechnicion l
{1 Radio & Yelevision Servicing .

| {J Rodio Communications

[ ] {0 Fundamental Radio Mothemalics '

I My NOME......cconimviimnniiniere B :

I A rOSL:.. rmmemrrr——— i it '

Lr--------------

WANTED

Men and Women to Fill Top
Radio Jobs!

Worried about your future? Longing for s
career that means more money . . . success?
It's vours if you hurry to fil the mreat de-
mand for qualified radio Personnel needed
everywhere, Train now to be an announcer,
disk jockey or radlo technician. Combplete
day and night time classes. Hundreds of
thrilling jobs await you—key positions in
radio stations, airlines, and maritime service.
Free placement service offered. Write for our
catalog outlining the courses offered.

Approved for Veterans

Don Martin School of Radio Arts

Hollywood 28, Calif.

1655 North Cherokes St.

Learn be a Telegraph or
1tadio opemmr Quality for ama-
teur or commercial license, In.
tensely intercsting  work:
ply Learn at home or wherever
are, quickly, cnslly with the
fnmoul Candler Code Speed System. Book of parilcuhn
Free

— LICENSEQ .' STATE OF NEW YORK sss—

LEARN RADIO'

IN ONLY 10 MONTHS
PREPARE FOR A GOOD JOB!
COMMERCIAL OPERATOR (CODE)

BROADCAST ENGINEER

RADIO SERVICEMAN

Television Servicing—I15 Months |

Veterans get $£130.00 Equipment
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE

CANDLER SYSTEM CO.

Dept. 3-E, Box 928 Doaver , Colo.

RADIO-CRAFT

_1425 Eutaw Place, Dept. C, Baltimore 17, Md_|

‘CORRESPONDENCE COURSES

ENGINEERING

ELECTRICAL ENGINEERING S

Prepnn gourself at Low Cost. for sccure future. Mod
lnyun- can understand qulickly,
fine cour:
RADID ENGINEERING £33, e, coiesd it hagte
work, Trains you 1o be super-service man. resl vscuum-
tube t!chniclln Servicemen needed badly, Dlplorru on

Mlnr e ufnmt big
WHITE 5 e At el "2 s

erimental kits
Lincoln Englnetrlng Sl:hnol. Box 931-C-111, Lincotn 2, Nebr.

COURSES

Preparatory, Service, Broad-
cast, Television, Marine Op-
erating, Aeronautical, Fre-
quency Modulation, Radar.
Classes now forming for the summer term
June 1. Entrance exam. May 17,
Veterans. Literature.

GOMMEROIAL RADIO INSTITUTE

Founded
38 West Blddln Street. Md.

200
Baltlmoro i,

"é’")"'r';ﬂd Make Good in at
' welp too RADIO-TELEVISION  Home

Direct from Hollywood, nerve-center 0f broadeasting, Tele.
vislon, Radlo and Sound activities, comes R-T-A'3 time-
proven and tested home training. Here at last—easy to
learm. home instructionn that quickly quallfics you for
steady. good-pay jobs or your own Radlo busineas. 10 bi
Kits of radio pArts given at no extra charge. Get full de-
talls at once! Send postal Ior FREE BOOK ‘'‘How to Make
m Sn lindio-Television.”” R-T:A APPROVED FOR VET-
RADIO TlllNlNﬂ ASS'N OF AM.I]CI Dept. RCD
5620 hHollywood B llywood 28, Calif.

MAY,
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BOOK REVIEWS

THE RADIO AMATEUR’S HAND-
BOOK (Twenty-fifth Edition—1948),
by Headquarters Staff of the American
Radio Relay League. Published by the
American Radio Relay League. Flexible
fiber covers, 6'2 x 9% inches, 608 pages
plus an 8-page index and a 144-page
manufacturers’ catalog. Price $2.00 in
U. S. A,, its Possessions and Canada;
$2.50 elsewhere.

It is indeed difficult to review “The
Handbook” for we feel that it is too well
known to need an introduction. We can-
not imagine anyone with an:interest in
radio without at least one edition in his
possession.

The latest edition of the handbook
has 25 chapters—four more than last
year. We cannot compare these editions
by counting chapters. This year, the edi-
tors have found several opportunities
to combine theoretical and construction
material. For example: the material
that was in the chapters on radio-fre-
quency power generation and transmit-
ter construction in previous editions has
been combined in a chapter on high-fre-
guency transmitters. When theoretical
and practical material is correlated in
this way, the reader is often able to
grasp difficult ideas that he is unable to
understand from orthodox texts.

In addition to the usual transmitter
and receiver circuits, there are five new
chapters devoted exclusively to v.h.f.,
u.h.f. and microwave techniques and
equipment. The vacuum-tube data tables
have been brought up to date to include
the latest tubes.—R.F.S.

ELEMENTS OF RADIO SERVICING,
by William Marcus and Alex Levy.
Published by McGraw-Hill Book Co.
Stiff cloth covers, 6% x9Y; inches, 475
pages. Price $4.50.

Written to provide needed informa-
tion on radio servicing especially for the
beginner, the authors assume that the
reader already has aknowledge of radio
theory, but theory is reviewed ‘wherever
they feel it would clarify .a procedure.

The book is clearly and comprehen-
sively written and profusely illustrated
with pictures and schematics of typical
circuits and modern receivers. Complete
summaries and study helps, together
with questions dealing with actual serv-
ice problems, are found at the end of
almost every chapter.

Outstanding features are the stage-
by-stage analyses 'of the different re-
ceiver circuits .and components, dis-
cussion of ‘'the faults most likely to
develop, and explanations of the testing
procedures used to locate them.—H. W.

RADIO

TECHNICIAN and -RADIO SERVICE COURSES
FM and TELEVISION

AMERICAN RADIO INSTITUTE
100 West 63rd St.. New York 23, 'New Yerk

Apvroved Under GI Bill of Righte
Licensed by New York 'State

-“hook are taken from ‘the FCC’s pam-

PREPARING FOR FEDERAL RADIO
OPERATOR EXAMINATIONS, by Ar-
nold Shostak. Published by Prentice-
Hall, Inc. Stiff cloth covers, 5% x 7%
inches, 404 pages. Price $3.75.

This book was written expressly for
the student who is preparing to take the |
examinations for commercial radio oper-
.ator’s licenses.

The questions which appear in the

Sshasdi s senrsr s s nslises i ssE s G EEEEEEsesEEEAEYEas =

phlet, “Study Guide and Reference
Material for Commercial Radio Opera-
tor’s Examinations.” Selections of ques-
tions from this pamphlet make up each
examination. Following each question is
its answer, given in the most simple and
Wdirect form, yet desigred to give the
student the background on the theory
‘or practice involved.—H.W.

HOWARD W. SAMS RADIO RE- |
CEIVER TUBE PLACEMENT GUIDE

—Covering Most 1938.to 1947 Receivers,

compiled and published by Howard W. |
Sams & Co., Inc. Stiff ,paper covers,
5% x 8Y inches, pages not numbered.
Price $1.25.

The problem of replacing tubes in
-unmarked sockets .of radio receivers is
simplified by this new book. It rontains
1,880 diagrams showing the socket loca-
tions of almost 5,400 different sets “pro-
duced under 107 trade names. The book
is also useful in identifying a tube
whose type number has been avorn off
before being removed .from the set.—
tR.F.S.

PRACTICAL AMPLIFIER DIA-
GRAMS, by Jack Robin and Chester E.
Lipman. Published by Os-tronic 'Publi-
cations. Spiral binding with flexible
paper covers, 8! ‘x 11!; inches, 41
pages of diagrams and 59 pages of
parts lists and instructions. Price $2.00.
Schematic diagrams, parts lists, -and
instructions for building 45 Hifferert |
*types of audio amplifiers are included in
“this book. The diagrams include a‘hear-
ing aid, recorder and playback ampli-
fiers, public address systems, phonoam-
plifiers, intercommunicdtors, and trans-
mitter modulators, The intercommuni-
cator diagrams are for battery, a.c.-d.c.,
and quick-heating a.c. models. The am-
plifiers range from a 1-tube, 1-wat# job
to a T6-watt multi-channel amplifier.
Most of the circuits described are de-:
signed to pass frequencies between 50
and 12,000 cyeles. There are some high-
fidelity circuits designed to pass fre-
quencies up to 20,000 ¢ycles.—R.F.S.

RADIO ENGINEERING

isi Broad

FM—Television—Broadcast
Police Radio, Marine Radlo. Radio Bervieing. Avia-
tlon Radlo and Ulira High moblle .appllcations.
Thorough training in a!l branches of Radlo and Flec-
tronics. Modern laboratories and equipment. 'Old es-
tablished school. Ample housing facilities. 7 acre
campus. Small clasges, enrollments Hmited. Qur

graduates are in demand. Write for catalog.

Approved for Veterans

VALPARAISO TECHNICAL INSTITUTE

Dept. C VALPARAISO, INDIANA

Here’s one of the finest business

opportunities ‘in years. You can
cash in on the fact that people like
radio with their meals. That’s why
Tradio-ette—a small, .compact coin-
operated radio designed for res-
tauraiit and tavern booths—has
become so nationally popular. Plays
15 minutes for 10c.

Thousands of high-
Small yield 'locations are
Investment available 'if you get

‘in on the groundl floor.
Only a small invest-
ment needed to operate this lucrative
full or ‘part time business. Tradio ins
the mnation’s leading manufacturer of
coin-operated radios. )
For Complete Details o .~
Contact Us Today

WRITE Dept. U5

TRADIO, Inc. oo

MORE FEATURES

for your money An this iminlature

AM SUPERHET TUNER

With self-contained
Power Supply

L

Eflessrsesnsiddidfdidsasnssend stnsesstaccaneussoeenueesen®

Adaptol offers the outstanding buy in compact. effl-
cient AM Superhet Tuners (540 to 1700 KC). Here
are just a few of the useful applications:—

Highly suitable for use in conjumction with wire
and tabe recorders . . . Installed in record player,
makes phono-radio ¢ombination . . . Has many ex-
perimental uses . . . ‘Tuner for custom-built radios
. . . For modernizing obsolete “radios and PA sys-
tems . . . For conversion of milltary, foreign and
short ‘wave recelvers o broadcast band at the flick-
of a switch.

CIRCUIT, FEATURES:—Self-contained DOwer sup-
ply for 110V, AC-DC B0-80 cycles . Thres tube
‘elreuit of conventiomal design, .using the latest minia-
ture and dual purpose tubes . . . Permeabllity
tumed drift-free LF.’s.  COMPACT: Appraximately
4% °x3% 1337

List price $20.00 complete with tubes. Add 5% west
of Rockies. FOB Brooklyn, N. Y.

8eo your local distributor. or write for Murther ‘in-
tormatton to:

ADAPTOL CO., 120 New Lots Ave.,
Brooklyn, N. Y.

RADIO-CRAFT for MAY,

1943
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PEN-OSCIL-LITE

Extremely convenlent test olclllllor Ior nll radio
servicing: alignment & Smal Self
go\vered s Range from 700 mln ludln to on-r
00 megacycies u.h.f. @ Outout {rom zero to 125

Low in cost @ Used by Signal Corps e Writs !ur
Inform tion.

GENERAL TEST EQUIPMENT
38 Argyle Ave. Buffalo 9, N. Y.

500 FORMULAS TO SUCCESS

MANY million doliar firms started

Turn that knob. Esxtingulsh the neon
glow, Instantly read voltsge right off
dl;L MINI-VOLT measures 65 to 660 4
'AC. Also DC. Tells whether AC or || Due to lack of sufficient space more
DC Virtually burnout-proof. Guaran-
teed for 10,000 hours’ operation. || than three and one-half pages of ad-
Bukelite case. 12” flexible test leads = % i
and test prods. A “must” 14 electrical || vertising have been omitted from this
and radio work. 0nly $2.50 postpaid?

WE REGRET |
'3 . \\

issue.

with a single formula, for which
( "I'E: } I RA": D they pnid a big price. Here you
l"m have Oop—nu leas—tried and tested

=

formulas, recipes and processes for

‘making ‘things . . . all at the ridice
uloulln low price o( 25¢c.

your opporiunity to start s
business with but a few dollars’
rapita] and with undreamed of profits
in prospect. You can alro use these
formuylas «in your own hcme to-cut

Atantic City’s Hotel of. Dislincfion

i . bousehold es to the bome, O

The Ideal Hotel for Rest .and Relaxation Eouscholdt e toltheT bope o0

Beautiful Rooms °® Salt Water Batha * Glasa ;‘5’5‘53;‘“’ tGNicut coally I milg, an

inclosed Sun Porches * Open Sun Decks 3,‘:J,§u”:3525,l?{.‘:;uﬁﬂfwﬁ,ﬂ,';?.ﬁ:

atop °* Delightful Cuisine * Garage on e thing yoursell for & fow conts,

~ - 7 It's so easy when you follow our
premises * Open All Year. Simpie instructions.

66 PAGES, 3200 wﬂnus IN. TEXT

Send for ‘500 FORMULAS AND RECIPES" to-

FlESTA GR”—L FAMOUS FOR F'NE FOODS days Enclose 251:.2hll' aiil You won’t be ‘asked

Exclusive Penna, Ave, and Boardwalk 1or an::).-: cant now or latér. Sold on & money.

NATIONAL érPl.ANS COMPANY

P. 0. BOX 26 R, ATION N, New York 23, N. V.
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Somewhat More Silent Than a TOMB!

It’s Impossible to Hear
a Mallory Control Operate!

taken on volume

Sacturers. Mallory controls gave o audible sound,
rogisterod 22% below ol uthers in inuudible

sound vibrativas,

WHAT Will
MALLORY
DO NEXT?

See Us of
the Radio
Parts Show

Meter used in the noise level test, Readings were

Even super-sensitive meters, built for the
U. S. Navy to inspect delicate electronic
communication equipment, do not show an
audible sound level when Mallory carbon
controls are tested.

Mallory carbon controls give you totally silent
operation—the tapers are smooth and accu-
rate to assure maximum adjustment in the
proper ranges—the
overall resistance values
are uniform and the life
of the control is the
longest ever provided.
This kind of quality
keeps customers
satisfied.

Luoise level test. lomtingr were Mallory has given you

so many “firsts” in the

field of radio-electronic replacement parts that
you know Mallory products are the finest
that can be produced! Sell them with con-
filence, install them with ease. The Mallory
line of Volume Controls, Capacitors and
Vibrators has been standardized; they are
a profitable line to stock.

**Good Service for Good Business”

A business plan that will raise the carnings
of radio-electronie servicemen, One important
item in the plan is a unique system for
following up your eustomers for repeat orders.
And there are ways
of linking your name
with the Mallory trade
mark. to get the bene-
fit of Mallory advertis-
ing. Better ask your
distributor about it!

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
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This New I(R)C JUNIOR Control
Cabinet Belongs on Your Bench

HERE'S WHAT YOU GET

IRC Conirol Resisionce  Purpose

Type No.
5 D13-133 500,000 ohms A
1 D13-133X 500,000 ohms B
1 D13-137 1.0 mag. A
1 013-137X 1.0 meg. B
1 D13.139 2.0 meg. A
Purpose: A-Tone or Audio Cireult controly
B-Topped for tone compensation,
SWITCHES
g 141 §.p.5.T.
142 D.P.S.T.

SHAFTS
1 Type A" double-flatted top-in shaft [s
Included with each control—plus:

3 Type "E" with universal knuel for specld]
type push on knobs.

1 Type ""H' with universal groove for many
Delco, RCA, Sears-Roebuck and Westing-
hoyse modeis.

Yyoupn " F

N7

&
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