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A COMPLETE TRANSMITTER

To the man who makes smart use of his money, the
NTX-30 has special appeal. For in addition to being a
complete transmitter in itself, it provides an ideal exciter
and buffer for a more powerful station. Yet when used
by itself, it is everything that a low power transmitter
should be. It gives its 30 watts of output generously. Itis
lightning fast in operation, with multiple crystal holders
and push button exciter control for selecting four bands.
Its frequency is stable and its note is clean.

To the man who makes smart use of his money, the
price is right, too. Only $117.00 Net, complete with all
coils, tubes, and crystal holder, but without crystalsor key.

NATIONAL CO,, INC,
MALDEN, MASS., U.S.A. -
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J. E. SMITH, President
NATIONAL RADIO INSTITUTE
Established 25 years
He has directed the training of more men
for Radio than anyone else—has helped
men already in Radio to met ahead, and
men not in Radio to get inte Radio and

WIn sUccess.

Do you want to make more money? Do you want to
cash in on your present intdrest in Radio and Television?
Do you want a full-time job with good pay in one of
Radio's many fascinating [branches? Or do you want
to make extra money in ygur spare time to boost your
present income? If you want to do these things—you
owe it to yourself to find out how | have trained hun-
dreds of men for jobs in Radio. Read the facts below
—and MAIL THE COUPON TODAY.

.
3

Make Me Prove I Can Train You at Home
for RADIO and TELEVISION

Clip the coupon anil mail it. I'm so certain I ean
train you at home in Your spare time to be a Radio
Technician that 1 will send you a samnle lesson
free. Examine it. read it. sce how clear and easy
it is to understand. See how my course is planned
to help You get- a good job in Radio. a young,
growing field with a future. You don't need to
give up your present job, or spend a lot of money
to become a Radio Technician. I train you at
home in your spare time.

MANY RADIO TECHNICIANS MAKE
§30, $40, $50 A WEEK

Radio broadeasting stations employ engincers, on-
erators, techmicians and pay well for trained men.
Radio manufacturers employ testers. inspectors,
foremen, servicemen in good-pay jobs with oppor-
tunities for advancement. Radio jobbers and deal-
ers employ installation and servicemen. Many

Radio Technicians open their own Radio sales and
repair businesses and make $30. 840, $50 a week.
Others hold their regular jobs and make $5 to 310
a u_:wk fixing Radios in spare time. Automobile,
police, aviation, ecommercial Radio: loudspenker
systems. electronic devices, are newer fields of-
fering good opportunities to qualified men. And

my course includes Television, which promises to
open many geod jobs soon.

Charles F, Helmuth, 419 N. Mass. Ave., Atlantic
City, N. J.. writes: "I started Radio in the Ma-
rines. Later I took the N.R.I. Course. Now I am
my own bouss, and get Jobs over others who were
sure they had them. I owe plenty to N.R.I. Train-
ing.” James E. Ryan. 119 Pebble St.. Fall River,
Mass., writes: “l was working in a garage when
I enrolled with N.R.I. I am now Radio service
manager for the M Furniture Co. for their
four stores.”

MANY MAKE S5 TO SI0 A WEEK EXTRA
IN SPARE TIME WHILE LEARNING

The day you enroll, in addition to my regular
coursc. I start sending you Extra Money Job
Sheets which start showing you how_to do actual
Radio repair jobs. Throughout your Course I send
plans and directions which have helped many
make $200 to $500 a vear in spare time while
learning. [ send special Radio equipment: show
you how to conduct experiments, build circuits.
This 50-50 training method makes learning at
home interesting, fascinating. practical.

600D FOR BOTH

64 PAGE BOOK
SAMPLE LESSON

YQU LEARN ABOUT TELEVISION,
INTERCOMMUNICATING SYSTEMS,
ELECTRONIC CONTROL DEVICES

The N. I. I. Course is un-to-the-minute. Tt gives you the
ground-work you need for all profitable Radlo fields. You
get eomplete traluing in modern Television systems. How
to install, adjust, service Telesision sets and antennas is
covered. Tolevision texts are kept right in step with new
developmdits. You also learn ubout practical electronie
control epulpment, including photoclectric counters and
sufety devices, electric eye burglar alarms, fire and smokoe
detectors,| and wireless remote control units. The N, K. L.
Course is/ not oniy basic but highly practical.

GET SAMPLE LESSON AND 64-PAGE BOOK
FREE—MAIL COUPON

Aet today. Mail coubon now for Sample Lesson and 64
page Bopk, They're FRIB. They bpoint out Radlo's
spare tinje and full time opportunities and those coming
in Television: tcll about my eourse in_ Radio and Telo
vlsion; show many letters from men I trained. telllng
what they are doing and earninf. Read my money back
axreement, Kind out what Radlo offers you. Mail cou
pon in erfvelobo or paste on penny posteard—NOW!

J. E. SMITH, President .

Depnt. GGB3. Natlonal Radio Institute

washington. D. C.
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Please Mention This Magazine When Writing Advertisers

J. E. SMITH, President, Dept. OGB3 H
Nah'o.nal Radio Institute RICH REWAR s
Washington, D. C. : a
) . ' N IN RADIO [
Dear Mr. Smith: Mail me FREE, without obligation, vour Sam- 2
ple Lesson and G4-page book *‘Rich Rewards in Radio’ which tells M
about Radio's spare time and full-time opportunities and explains H
your 50-50 method of training men at home to be Radio Tech-
nicians. (No salesman will call. Write plainly.) :
(Please Check) . X e
(11 AM doing Radio work. {J I am NOT doing Radio werk. H
INAME 5756 o Ederenili s & & P apried ¢ e 7 ST - b pes s ampe . covs AZC coviiieeas :
L
Address ........ i iiiiiiiannn Ayt e 48t P esesefesentaianecaaant et asanaaTana s :
City State ..... ceeen 14X .
]
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RADIO &TELEVISION In Bugust Jssue

A 3.Tube "Loop™ Portable Receiver—

Covers Broadcast band—battery op-
/7 ) ﬂ// . erated—3 tubes do the work of 6,
/“, / t‘)‘” AT /\‘1,(“) . ‘fﬂd(’-u;e in new circuit development.—Chas.

July g 1940
Vol. X1 No. 3

GENERAL FEATURES

Radic War Preparedness—Editorial,
by Hugo Gernsback .

March of Radio ...

Non-Existent Chimes Ring Out! ...
Nation's Police Test F. M. ... ...

Unusual Television Antennas ....

International Radic Review .......

Frequency Modulation Adapter—
Part 2—Ricarde Muniz, E.E. and
Jerrier Haddad

100 Watt Phone Transmitter—C. T.
Kolz, Jr., W2BKZ and Gene Tur-
ney, W2APT .. . ... ......

RADIO CONSTRUCTION

4.Tube '"Loop-Operated” Battery
Portable—John T. Wilcox......

A Beginner's Signal Chaser—Chas.
R.oLeutz ..ot

Frequency Modulation Adapter—
Part 2—Audie Amplifier ... ...

A Modern Superhet 5-tube Broad-
cast Receiver—L. M. Dezettel,
WOSFW ...

100 Watt Phone Transmitter ... ...

. 133

134
135
136
137

138

146

152

140

146

149
152

Certified Circuits

When ycu see this seal on
a set it is a guarantee that
it has been tested and
certified in our laboratories,
as well as privately in different parts of
the country. Only constructional—ex-
perimental sets are certified.

You need not hesitate to spend
money on parts because the set and
circuit are bona fide.

This is the only magazine that ren-
ders such a service.

R. Leutz

Beginners' Flea Power Transmitter {also
receiver] —H, G. Cisin. M.E.

HUGO GERNSBACK, Editor 2!/, and 5 Meter Crystal-Controlled
H. WINFIELD SECOR, Manag. Editer Tomapulien=Fken | ey

ROBERT EICHBERG, Television and
Digest Editor

5, 10, and 20 Meter Receiver of Ad-
vanced Design—Harry D. Hoocton,
WBKPX

In This Jsiue

EASY SET BUILDING TELEVISION
Vest-Pocket One-Tube SW Receiver 178 Television Brings Circus to Bed-
2-Tube Portable Midget Set .... 177 ridden ... e
Large Image Television .......... 170
e Loop Aerials for Television ....... I7I
AMATEUR RADIO Broadway Show and Opera Tele-
vised ......... e oI
100 Watt Phone Transmitter—by
C.T. Kolz, Jr., W2BKZ and Gene Novel Television Pickup System ... 172
Turney, W2APT 152
Learning the Code Made Easy— o
John T. Frye, WREGYV 155
Plaque Award for Best "Ham Sta- ELECTRICAL EXPERIMENTS
tien" Photo .......... ....... 157 Experiments With Ultra-Violet Light
Amateur Stations Extend Services of —by M. Harvey Gernsback ... 182
"World's Fair" Broadcasts—Ar- Induction Loop Telephone ...... 183
thur H. Lynch, W2DKJ ........ 158
15 Watts on [60 Meter Phone— ®
C. B. Lester, WIECN .......... 161
Checking Communication Receiv- MISCELLANEOUS
ers .. ..... A X
Television in War ... ............ 133
Beginners' Economy Transmitter— . .
Herman Yellin, W2AJL . ....... 164 New Electronic Microscope ..... 134
Easy Way to Learn the Code ... 155
¢ Best "Ham Station' Photo of the
APPLIED RADIO Menth ....... ... .. ... ... 157
: 's Fair Statien ............ 158
How to Extend Tuning Range of MO AR )
Your Receiver—Chas. R. Leutz .. 147 Radie Hook-ups ................ 174
uestion Box ... ....... ... ..., 178
° @ ”
Radio Kinks ... ... ............ 180
NEW FEATURES Radio Patent Digest ............ 184
Experimental Lie Detectors ....... 169 New Radio Apparatus .......... 188
Electrical Experiments ........... 182 Making Separation Negatives ... 190
Radio Patents ... ... .. .. .... 184 Readers’ Letters ... ... 131, 191, 192

Cover Composition by Hugo Gernsback and Thos. D. Pentz

RADIO & TELEVISION—FPublished monthiy on the tenth of the mouth. Entered as second-class matter Feh. 15.
1938, at the post office at Springfield, Mass.. under tlre act of March 3. 1879, Trademarks and copyrights by per-
mission of Il. ternsback. Text and illusizations are copyright and may not be reproduced without permission. Nub
scription price $2.0¢ u year in the United States and possessions uand Canada, $2.50 in foreign countries. Alake .l
subscription checks payable to Popular Bock Corporation

Published by Popular Book CorPoration. Pubfication Office—29 Worthington St.. Springflel). Mass, Editorial znd
Exeeutive OfMces—20 Vesey St.. New York., N.Y. HUGO GERNSBACK. President; H. W. SBCOR. Vice-President;
EMIL, GROSSMAN. Director of Advertising. European Agents: Atlas I'ublishing and Distributing Co.. Ltd.. 18 Bride

Lane. Fleet %t.. Londen, England: Brentano's—London and Paris. Australlan Agents: McGill's Agency. 172 Elizabeth
8t., Melbourne.

Copyright 1940 by H. Gernsback
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® Completse Radio Engineerlng Course In 96
weoks., Bachelor of Science Degree. Radio
{television, talking pictures and tho wvast
tlectronic  fleld) offers unusual opportunities
for trained radio engineers. Courses alsp in
Civll, Electrical, Meochanical, Chemlcal, Aero-
nautical Engineering; Business Administration
and Accounting. Tuition. living costs fow.
world famous for technieal two-year courses.
Special preparatory department for those who
tack reduired high school work., Students from
all parts of the world, 57¢th year. Enter June,
September, January, Mareh. write for catalog,

2470 COLLEGE AVE, ANGOLA, IND.

TRI-STATE COLLEGE

. % RADIO SERVICE EXPERT|
.gu, % LEARN AT HOME IN SPARE TIME

Clear. simple. fascinating lessons—prac-
tleal work with experimental kits—make
iraining easy and fast. Up to date RT.A.
methods. under personal guidunce of
nrominent engineor and edueator, highly endorsed by lead-

trs in radio industry. Spare-time profits soon pay for
Iralning.

START NOW—tave your own business or fit yourself
for well pald work witl: radio dealers.
{r;ml.l:tlnrlcs police. marine or television flelds. DON'T

Send AT ONCE for complete in. BCOK FREE!?!
H

CE
formation and Big Opportunity

RADIO TRAINING ASS’N. OF AMERICA
4525 Ravenswood Ave.  Dept. RT-7  Chicage. it

RADIO TECHNOLOGY

RCA Institutes offer an intensivo course of high
standard embraclng all phases of Radie and
Television. I'ractical tralning  with modera
cquipment a¢ New York and Chicako schools.

ﬂw\‘é

suvaAZ NI 33YD3Q -

Also  speeinilzed courses and  Ilome Study
Courses _under 'No obligation”™ plan. Cataleg
Dept. RT-40.

RCA [INSTITUTES, INC.

A Radio Corporation of Amcrtca. Service
75 Varick St., New York. {154 Merchandise Mart. Chicage

LEARN RADIO

TELEVISION
6500 LICENSED graduates placed in past 7 years
in shipping, broadeasting, aviation, police, etc. ;
we also teach radip servicing and repairing: new
beginners’ class mow forming; 60-pagc catalog
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL

18 BOYLSTON ST., BOSTON Est. 1899

RADIO COURSES

Start September
RADIO OPFRAT]NO—BROADCASTI)(‘.
® RADIO SERVICIN a practleal course
® RADIO AMATF’UR CODE ® TELEVISION
® ELECTRONICS—1 yr. day coursé 2 Fra. eve.
Day and Evening Clasaes. Bookiet Upon Request.
New York Y.M.C.A. Schools

6 W. B4th Street New York City,
broadcasting. aviation and police radio. servicing. marine
radlo telegraphy and tclephony. Morse telegraphy and
rallway accounting taught thoroughly. 48 weeks’ Engi-

neering eourso equivalent to 3 years of collage radlo work.
Al expenses low, Catalog free. School established 1874.

D odge’s Institute, Turner St., Valparaiso, Ind.

RADIO/:

TELEVlSlON,MWW

No rmatter where you are or what you da.
National has a complete training plan for
you—to fit your circumstances. Natienal's
plan is for thosce seeking jmmediate shop-
training as well as for thosc who cannhot

Ive up present employment and income.
all coupon below for FREE litorature

FNATIONAL scrigoLs, et R'r a
4000 5. Fagurroa Se., Lov Angeles. Calit

| |

} Pleace send free Literatunte and full detalls. % |
| NAME. AGE 1
| apomess ='
La—n. = STATE_ _JI

Please Mention This Magazine When Writing Advertisers

[ SWL's and will QSL 100%.

PReaders’ fetteu
READS US TWICE!

Editor,

Herewith I am enclosing a photo of my
SWL listening post which I hope will he
suitable for publication in your very FB
magazine. I have been recading Rapio &
TeLevision for some months now and 1
can honestly say that there is no other radio
magazine which I find so interesting. I read
the magazine always twice from cover to
cover and cach time I look through its
pages I find something to add to my radio
knowledge. I am looking forward to re-
ceiving a V.A.C. (Verified All Continents
certificate) very soon and also am hoping |
to becoming a licensed amateur soon, Tl1e]
rig here consists of a Hallicrafter's S-19R |
commuitications receiver, an Eilen 6A
5 Meter Converter, a Stromberg-Carlson 7

C R Lild] 1

i v o= ugmlm “““"v . : sz =
Y73 owrtd v 2
O . v.:::':u.. TE Fesiet ! :
Wt win W ¥ A
] \; ‘aroad  cano
X . wsswi »
s aey | YT L WEHKD weA T MR

L]
YL

tube 130 M. superhet and a two-tube
“home-made” battcry job, I will be glad to
QSL anyone in the world and I ain always
looking forward to new and better articles
on radio in R&T. Lots of luck to Rapio
& TerLevision and 73 to all its readers.
VERT MANDELSTAMM,
738 So. Park St.,
Saginaw, Mich.

NEW CLUB FOR YOU!

Editor |

During these difficult times, we are en-
deavoring to kecep alive the amateur spirit
in this country and to help towanrds this
end have formed the British Short Wave
Correspondence Club.

We extend to all rcaders of your very
fine magazine, a hearty welcome to join our
100 members. Membership is free and all
who request an application from me, at
the undersigned address, should enclose a
stamp of their own country to cover postage
on an unsealed envelope as this is a non-
profit organization.

I should like to thank you for your fine
magazine which is a contribution of first
class quality to the world's newsstands. It
|comrasts very much in quality to the
| British radio magazines which, at the mo-
ment, provide very poor fare.

In closing I would like to express my
willingness to exchange cards with other

Yours truly,
T, K~n1cur,
50 Scott St.,
Barrow-in-Furness, England.

(Continned on page 191)
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I Train You Quickly
in Your Spare Hours
Right at Home

You D¢ Practical Experiments with
Real Equipment

you a new and altoXether dlrtcrent t) e of

pr'uctl.c'u Tn ning Radlo

Television.

undcrsnml .hh- slyle ut 'l‘clcvismn Tlec:

tronies. KFics lle Radio. Rnd[o Qe! Repalr_and Instal-

{;gc\:{n I GIVE YOU PERSONAL COAGHING ALL THE
TRAINING PREPARES YOU FOR GOOD

RADIO ) . « .« atExcellent Pay

No matfer you dt.‘sln- to BE YOUR OwWN BOSS in
ur_own |husiness or hold down a food job in Radlo,

y Tnlnll g \\ill :lvv.- vou the usefut Informatlon and

to in DON'T JUS WISH FOI'!

MORE MO‘nLY—START TRAINII\G FOR IT RIGHT N

Read What This Student Says:

EARNED $250 SINCE STARTING COURSE

I hav only completed One-third of the Sptayberry
Course l"' find It very intoresting. which makes it
easy to lew

“‘By de ‘m.l.n;: several hours of my Bpare ume daily to

studving .Ud servieing, I have made about
slr;)ce startl ng
ar

250 mss
the Course.”™ Earl W. Hns(ouor R No. 4.

YOU GET
PROFESSIONAL
TEST EQUIPMENT
PLUS EXPERIMEN-
TAL OUTFITS

Includes 146
RAlDlno ‘;Alé;rmplete
5 tube Radio Receiver. RA.DIO TOOLG
LL - WAVE. ALL - PURPOS] AN-
AL YZER. Besides its (nvaluﬂb!o use
in experlmental work. my Equipment
will enable you to make Spare timo
profits while you're learning

can serve You in your owhl Servite
bu-:.lngrsss iater on. I &

e
neighborhood Radlo Service work.

NO PREVIOUS EXPERIENCE
EEDED

My l‘rl|n|n;z starts rlzx at ?I«I:
beginoing of vers
es;:elnglalzsub ects. It makes no dif-
feronce what vour education has

cn. 1 ean fit you for an excellent

ob In Rudio. Your success is
p’ly“f‘u: X resnonsibl ity. I know how
w Eet R:d-o across 50 that you can

understand
ang remember it.

SERVICEMEN
for AR Ivanced Training for those
Radio. Get compiete details
F h E 52-puge Book.
REMEMBER — THE SPRAVBERRY
COUREF tS SOLD UNDER

1 offe
already
my

MON BACK AGREEMENT

s COUPON
0'1 BIG

DON'T DELAY‘ ACT NOW!
$PRAYBERRY ACADEMY OF RADIO

i
prayberry. Pres.
345 G N.W., Washington, l

niversity Place.
lensq send me FREE copy of '"HOW TO qu!:
MONEY RADIO."

AQArRES] wu o i s s B ey e S

Clty ..L. ... iicissnarrsnas S
Tmr off thla coupon.
penny postcard. Servloemon—Chu:k here

_.__....__._____.____l
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. THESE OUTSTANDING SHORT WAVE BOOKS

ARE Now Amzlable AT YOUR DEALER!

OU buy parts, tubes, kits, accessories from your local radio dealer—that’s what countless thousands
of short-wave fans do. Now through a nation-wide distribution service our numerous hooks are avail-
able at your favorite radio dealer—right where you buy other radio equipment. It’s more convenient,
eaves time and you can inspect the books before you buy. Ask your dealer to show you all the books

advertised on this page—they're always in stock.

101 SHORT WAVE
HOOK-UPS

Compiled by the Editors of
RADIO & TELEVISION

Here is a worthwhile book that every
short wave listener, every short wave
fan, and every short wave amatéur
has wanted for a long time. It gives
you the 101 best short wave hook-ups
whieh have appeared heretofore.

100 Ilustrations
72 Pages 50¢

Opgg ATe
HOW TO BUILD AND OPERATE 0
SHORT WAVE RECEIVERS ‘ RI
‘This is the best and most up-to-date book on Rfcfl\/f

the subject. It Is edited and prepared by the
edjtors of RADIO & TELEVISION and
contajns a wealth of material on the build-
ing and operation, not only of typical short
wave recelvers. but short wave converters

“d'owelllll trat
1 ustrations
72 Pages 50c

TEN_MOST POPULAR
SHORT WAVE
RECEIVERS
HOW TO MAKE AND WORK THEM

The editors of RADIO & TELE-
SION have selected ten out-
nanding short wave receivers and
these are described in the new sol-
ume, Each receiver is fully illus-
trated wjth a complete layout, pic-
torial representation, photographs of
the set complete, hook-up and all
worthwhile specifications.

75 Hlustrations 75 Illustrations
40 Pages 25¢ 40 Pages 25¢
LOOK FOR YOUR NEAREST DEALER
For coavenience the publishers list below dealers in all parts of the world where our
books are available, On your next shopping trip be certain to examine these volumes.
You're sure to want them for your technical library.
ALABAMA MASSACHUSETTS omo AUSTRALIA
Walther Bros., Montgomery DeWolfe & Flske Co.. Boston News Exchange, MeGill's Author::.ed Agency, Melbourne
son R:S!ore‘r';m;nl_rgzc‘:,);usohop Bongn 3 United Rl.;alo fnc . Ctnt:h'l_‘r_nltld ELGIUM
ir oston lleg hange, Toledo
Bam's Clgar Stere. Phoenis Library Book House, Springfleld Goljis = BookeE et Emil Arens. Brusscis
Tremdnt Elec. Supply Co., Boston OREGO CANADA
CALIFORNIA MICRIGAN J. K. Gill Co., Portland T. Eaton & Co.. Winnipez, Man.
F‘ledc‘trxg Supp C y Co.. Oa kllo — Rlssl Brothers. Detrait - " pganyLe,Apd“AC - E’%.‘}'.’,ﬁ‘“‘ Supplies, Lid.. Winnlpeg,
Adio Supply Com nny S geles Sportin: oods Co., a~ o .
e €lioh Supply Co. Los " An- St. Paul Book & Sist, Con St. Paul nagel e ‘: s gl Co.. Philadelph Wrgpale Radie Supply, Wimnipes.
. Pa O « Stat. Co., . jo Electri¢ Service o ade i a.
Padific Radio Exchange, Inc., Los An- s | o iadis Co.: ,',‘;“ » Car_}a‘gia'{xwme:‘tln cal Supply Ceo., Ltd.
geles
Western Auto Suppl Los Anzele Burstem -Applebee co, Kangag Cit; Radlo Trade Supply Co., Ltd., Toronto.
Zock Radio su”[’,pé Sles Loty Rinsas ¢ Z Radio Supply, Int. Satt Lake City. o I
Vrom Book  Store. nsaden Bt ke KA o8 se. Louts WASHINGTON rrdian BiEctoicall [Bupply, [Co-u B
Western Rndlo & I-:lec San Diego Van Sickle Radlo Co.. St. Louis Smttte Rmdio Supplg Co., Seattlo Montreal, P Q
Scott Wholesale Radle Co., Long Beach edel Co., I eatt. RAZIL
Offenbach Electric Co., San Francisco . NEBRASKA AR TINA Agencia Soave, Sno Paulo
Technical Booh Cn San Francisco Radic Acgessories Company. COmaha i B Al
Zack Radlo 'Co., San Francisco Radic Revista. uenos Tes i cochA e
Radio 5“““““‘“ o san’ Jose dio Appamlu,""cf,‘_"iﬂ(“. IF_YOUR DEALER DOES NOT CARRY  fnterharional Bosksellers ltd.. Shang.
"“““ el Ty CouPon. BeLow. swiPmENT net ENGLAND
Interstate Radlo Suppl). Denver Radio Wire Telewslon. ln: . Newark WILL BE MADE IMMEDIATELY. Gorringe's Amer, News Agency, London
" ONNECTICUT EW FRANCE
The Eawara ¥ Judd Co.. New Haven Fort 0‘:’alnze_rf§adlu YBRE co. Albany = e e e e e ot aie Korie
DELAWARE adlo re Television. Inc.,
Wiimington Elec. Spec. Co.. Ine., Wil-  Radio, Wire Telovision, Ine., Jamaica, | ;:?'\’/Eslé“"s"?g" lﬁevFOvlf)lr’R ci R&T-T-40 | Rehr GaeB. sw-r. NYerlin NW No. T
minaieg Harrtson Radie Co., New York City y " h OLLAND
FLORIDA American_News €o.. New York €ity Gentlemen: I enclose herewlth my remit. Radio Pectors, Amslerdam. ]
Radle Accessories Co., Orlando Baker & Taylor Co.. New York Cit fanes (07 ¢ ids ‘vedel; WHIER please cond )
GEORGIA B Bepradio Man, Mo rorchsy Empire Book Mart_ Bombay
Radio Wire Television. Inec.. Atlanmta Eagle Radio Co.. NeW YOrK CIY . 0 oot e e e et e e e e e e i s EXICO
Federated Purchaser. Inc.. Neu York I """" Ameriean Book Store, Mexico, D. F.
LINOLS Radio Circular Co,, New Yark Cit ] Central De Publicaciones, S. A.. Mex-
Ailed R‘d“' CU"P"”“D“ C‘“‘-" G. E. Stechert & Co.. New York iy [| ROt Taiill Mame e predl ico. F.
alter €. In Chica, The Stelger Co.. New York Ci Jagues Salvo., Mexico. D. F.
('ihienj.'o Radio Azpnrams(:CO Chlcnzo Sun Radie Co., New York Ci . l ................... NEW ZEALAND
Shidwost Sadls Mart Enicags” Thor autie: torme: Riaw gork ity L it e -5 T T P s P || ny dety :"““i.’fa o
Newark_Electrie Co., Chicago Try-Mo o Co.. New York City e o ‘*ngkf‘nb u“l’hc Wellington
Sears, Rocbuck & Co.. Chicago Vah Riemsdyck Book Stores. New York | Address « 2
Max Stein & Co, Chlcago, ' . Gty d = rechmies; HOUTH AFnchT
ontgomery Aar .. CAgO L2y {2 00 .y e own
A e Radio Wire Television. Inc. New [ city ... T3t eSO mer biage | Central News agency, f,,.mm,bu,g
H. W. Wilson New York {Send remittance ln form of check or money International House, Johannéaburg
INDIANA Radio Parts & Equlpment Co.. Rot{elter { order. If letter contains cash or unused South  African Radio Pub“canoni.
van Sickle Radlo, Indianapolis M, Schwamz & Son, Schenectad U. S. postage stamps, register it.) Johannespurg
'
T T Y P N 1 0 0J ] |

HOW TO GET
BEST SHORT WAVE
RECEPTION

M. HARVEY GERNSBACK tells
you everything you have ever wanted
to know about short wave reception.

The author, a professional radlo
lstener and radio fan for many years,
gives you his long experience in radio
reception and all that goes with it

40 Illustrations
72 Pages 50c
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HOW TO BECOME AN AMATEUR
RADIO OPERATOR

By Lient. Myron F. Eddy. whose experience 1n
”l:: alnt\aleur field has made him Dre-eminent in
this line.

If sou intend to become a licensed code oDer-
ator, if you wish to take up phone work eveptu-
ally—this is the book you must get.

150 Nlustrations
72 Pages 50c

THE SHORT WAVE
BEGINNER’S BOOK

Here is a book that solves your short
ware Droblems—leading you in easy
stages from the simplest fundamen-
tals to the present stage of the art as
it Is known today. It is the only
low-priced reference beok on short
waves for the beginper.

POPULAR BOOK CORPORATION e Publishers

e 20 VESEY STREET e NEW YORK, N. Y.
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NEW HAM LICENSE EXAMS

va examinations consisting primarily
of multiple choice type questions (not
unlike the sort unsed during the past year
for the commercial radio operator license ex-
aminations) will replace present amateur
operator license exams on July Ist, the
F.C.C. announces.

The class “A” examination will contain
a maximum of forty advanced technical
questions dealing mostly with radioteleph-
ony, The class "B” and (" examinations
will contain a maxinmum of fifty questions,
of which approximately thirty will be tech-
nical and twenty regulatory and law ques-
tions. The code requircments remain un-
changed.

The multiple choice type of question is
usually answered by the insertion of a num-
ber in the space provided and the entire
examination can be completed in a very
short time. It is helieved that this type of
examination, in addition to greatly reducing
the examination time, will also reduce the
clapsed time for grading and issuance of
the license and will provide hetter sampling
of the applicant’s knowledge by the in-
creased number of questions without mak-
ing the examination more difficult.

A study guide containing “paraphrased”
questions whicl cover the ficld of all ques-
tions asked in the actual examinations will
be released at an carly date.

PIRATE TRACKED DOWN

Rndio listeners in the arca around Passaic,
N. J. were puzzled by mysterious
hroadcasts, consisting mainly of phonograph
recordings, which apparently emanated
from standard broadcasting stations, At one
time the mysterious broadcaster called him-
self WBEN of Buffalo and used that sta-
tion’s 900 ke. frequency. At another time
he assumed the call letters and 1200 ke,
frequency of WTHT, the Hartford {Conn.)
Times. F.C.C. inspectors made records of
the illegal programs, and subsequent bear-
ings and measurements of the ficld strength
finally led the investigators to a house on
Monroe Street in Passaic., The commission
helieves that it has securcd sufficient evi-
dence to secure indictment for violating sec-
tions 301 and 318 of the Communications
Act.

LOST ANY PRISONERS LATELY?

he F.C.C. receives some odd communi-

cations, onc of which was from the
warden of a state prison who wanted to
know if he could use local Dbroadcasting
stations to transmit emergency information
regarding escaping prisoners. The F.C.C.
informed him that while the law prevents
the use of standard broadcasting stations for
routine police work, there was nothing to
prevent him from sending news flashes
containing  information of interest to the
patblic and relative to the escape. There is no
law without a loophole, is there?

Licenses are a subject of inquiry with
the IF.C.C.. which gets letters asking how
much a receiving license costs, {The answer
1s that none is added.) But in a certain New
Jersey city the mmateurs complain that local
authorities make a charge for fram opera-
tion. The commission though not authorized
to interfere in local matters is making an
investigation for national ham licenses are
free.

for July, 1940

March oé Radio

How Non-Existent Chimes Ring Out!

Engineers inspect new chime, lnset—the loud-speaker installation,

You've heard the old story of the man
who was arrested for arguing with a
taxi driver. The reason the police picked
him up was that there was no taxi driver
there. But if one hears ¢himes pealing the
hour in Times Square he will not run a
similar risk, for although there is nothing
to strike and no bells to ring, the chimes
are heard. The three notes which will be
heard every quarter hour and the hourly
strike are generated in vacuum tubes, using
a circuit invented by J. L. Hathaway, NBC
engincer.

Each note has a vacuum tube adjusted, by
means of inductance and capacity, to vibrate
at a definite musical frequency. A master
clock hand makes a contact and Note Num-
ber One is heard, then Number Two, then
Number Three.

BALL GAMES FOR SHUT-INS

or 10 years Sam Turner of the Bronx,

N. Y., never missed sceing the Giants
in their opener, but four vears ago Sam
went to the hospital and hasn't been able
to go to a hall game since, Then came the
1940 scason—and Sam was in a wheel-
chair at the Metropolitan Sanatorium on
Mount McGregor ncar Saratoga Springs,
N. Y. But General Eleetric's television relay
station in the Helderberg hills had picked
up the program from New York, 129 miles
distant, and relayved it to the Schenectady
television station, which is only 40 miles
from the hospital. So more than 50 patients
—including Sam—saw the game and were
just as enthusiastic as though they had been
at Ebbets Field, where the Dodgers were
trivmphing in the opener,

Progress Made in Mobile Television

® THE first telecast of a boxing match

ever made on the Pacific Coast originated
in the American Legion stadium at Holly-
wood, California. The broadcast was made
by the Don Lee Television System, which
installed extra lights over the ring. The
equipment included two new portable units
with wide-angle and telephoto lenses. Wres-
tling matches are also to be televised there
in the near future. The pick-up is shown at
right set up on top of a station wagon nmch
in the way that news reel cameras are often
arranged.

DUMONT’'S MOBILE TELEVISION
PICKUP

T:e entire ficld equipment used {or tele-
vision pickup by the Allen B. DuMont
Labs. is compact enough to place in the
back of an ordinary passenger automobile.
It will pick up remote events for rclaving
to the main transmitter which this com-
pany is constructing atop a building in the
heart of New York City.

Please Mention This Magazine When Writing Advertisers
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Mobile pickup in use.
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Nation's Police Test F. M. and Find Greater Reliability

he Connecticut State Police and the

Municipal Police of Chicago, Illinois,
are conducting experiments with frequency
modulation transmission and reception ior
use in police work. Apparatus designed by
Fred M, Link of New York was installed
in Connecticut. This type of equipment, to-
gether with some produced by Motorola and
by Radio Engincering Laboratories, was
demonstrated recently to Chicago police.
The R.E.L. car installation shown in the
picture was tuned to 35.1 mc. to receive
signals from the 25 watt output of the trans-
mitter installed at headquarters. The circuit
employed the Armstrong crystal control,
phase shift method of frequency modula-
tion. This permitted the car to maintain its
frequency stability while in motion, in ex-
actly the same manner as present-day crys-
tal control amplitude police transmitters., A
total band width of 30 ke. was eniployed for
maximum modulation and the battery drain
was 22 amperes, in the transmitting position,
which is considerably less than a 15-watt
present-day amplitude - modulated police
transmitter draws.

The New York Times reported that the
experitnent showed static elimination sur-
passing all expectations, according to Fred
H. Schnell, radio engineer of the Chicago
department. This was true at “dead spots”
{from which reception is impossible with the
amplitude modulation system now in use,
he said.

F-M’s superiority over A-M was again
demonstrated in tests the next day when two
squad cars, one carrying the new and the

NO X-RAY DANGER

worried televiewer recently wrote to the

F.C.C, inquiring about “the danger
from X-rays to which the public will be
subjected in the use of television receiving
sets?”’ The commission replied that accord-
ing to the best available information, the
efficiency of X-ray generation at the volt-
ages employed in cathode-ray television sys-
tems is extremely low, and any X-rays so
produced are of such low penetrating power
as to be completely absorbed by the glass
walls of the tube. This is true of trans-
mitters as well as receivers,

other the old type of mnstruments, were
used, Mr. Schnell declared.

Cruising side by side through the north
and northwest parts of the city, two “skill-
ful ear observers” from an Indiana utility

Photo—Chlcago Tribupe
Police car with F.M. equipment.

company gave F-M a 100 per cent reada-
bility rating at thirty-seven out of thirty-
nine places located at distances up to seven-
teen and a half miles from the transmitting
station.

A 90 per cent rating with “fair” and
“good” reception was given at the two spots
where interference spoiled F-M’s perfect
score. The first of these occurred eight miles
away from the station. The radio engineers
blamed the interference on “diathermy”
caused, they said, by an electrical device
used in hospitals to produce artificial fever.

SUSQUEHANNA NET PRAISED

ames Lawrence Fly, chairman of the

F.C.C., paid tribute to the Susquehanna
Emergency Network when speaking on the
CBS broadcast of the regular monthly drill
held by that group of amateurs on May
12th. The program originated at 4401 Leland
Street, Chevy Chase, Md., where the trans-
mitter of Roy C. Corderman is located. The
S.E.N. was established by a group of radio
amateurs to serve the Susquehanna Valley
and eastern seaboard during emergencies.
Mr. Corderman is the Eastern Division Co-
ordinator of the Organization,

ELECTRICITY GOES TO THE DOGS

M an’s best friend, Elcktro, the Westinghouse robot,
has an electric dog! J. M. Barnett, creator of elec-
trical men, produced Sparko, the world’s first all-electric
pooch, In one of the accompanying illustrations Spurko,
who can run, bark, wag his tail or sit up and beg, is seen
with his master, Elektro, who performs 26 tricks,
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The second occurred scventeen and a half
miles out.

In these cases A-M rating was “no in-
telligibility” and 5 per cent.

Except where diathermy was encountered,
the F-M set produced no noise until the
seventeen-and-a-half-mile mark was reached,
when audibility was described as “excellent”
and “'good.”

The utility observers’ report on the per-
formance of the A-M instrument in the sec-
ond squad car gave it 100 per cent rating
with reception “excellent” or “good” at four
points duriug the cruise. These came twice
at points about five miles from the Loop
station, once about seven miles and again
eleven and a half miles away.

Between the “blackout” by “diathermy”
and the 100 per cent mark at the eleven-and-
a-half-mile point, A-M's readability varied
from 95 per cent to 50 or 60 per cent, until
5 per cent was recorded at the seventeen-
and-a-half-mile mark.

A-M's noise percentages recorded by the
utility company observers ranged from 20
per cent at the beginning of the cruise to 90
per cent and “no intelligibility” about eight
miles out and again 90 per cent at the cruise
limit,

Mr. Schnell said that Commissioner All-
man and other commanding officers of the
department were enthusiastic regarding the
performance of the F-M broadcasting meth-
od. When the time comes for their installa-
tion in Chicago’s 200 police cars, he said,
leading electrical equipment manufacturers
will be asked to submit bids.

TELEVISION DX RECORD

Howard €. Luttgens of Chicago, NBC's
central division engineer, established
a new American record for long distance
television reception. Nearly a thousand miles
from Radio City he managed to tune in
both sight and sound programs. After a
few minutes the images faded out but the
sound was held for 16 minutes. Mr. Lutt-
gens’ receiver is Jocated in the Merchandise
Mart, Chicago.

NBC engineers explained the phenome-
non of reception over the thousand-mile dis-
tance as being due to a “sporadic layer” in
the upper atmosphere which, in effect, acted
as a mirror for the ultra-short radio waves.
Ordinarily, they said, these radic waves
penctrate the reflecting layers, differing in
this respect from the longer waves used by
sound broadcast stations.

Usually, according to the engineers, re-
ception is limited to viewers within ninety
miles of the transmitter atop the Empire
State Building (in New York City) with
the majority of receivers located at distances
of seventy miles and less. The condition
which made it possible to receive the New
York program in Chicago, they added, is
not likely to recur for several months,

“WISH YOU WERE HERE"”
Pioncer use of radiophotograph transmis-

sion from the Antarctic, to relay pic-
tures from Little America to the United
States, is involved in the special temporary
authorization granted Press Wireless, Inc.,
to communicate with the Byrd Antarctic
expedition.

RACIC & TELEVISION
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Unusual Television Antennas Provide More Efficient Pattern

nusual antennas are used at General
Electric's stations in the Helderberg
Hills. Shown in photograph A is a dual
purpose antenna structure used for both
frequency modulation and television trans-
missions. The two folded dipoles at the top

arc so arranged as to give a nearly circular
radiation pattern for the FM transmitter.
The two lower arrays from a cubic non-
directional antenna for the 10-kw sound
transmitter of W2XDB, the television sta-
tion. The cubic antenna was developed by
General Electric engincers and has been
in use for several months, The approxumnate
length of the elements is 7 feet.

Photograph B illustrates a structure
which supports three receiving antennas
used in the television relay system.

The uppermost antenna, the singie verti-
cal element at the right, is a J-type antenna
which picks up the audio signal from the

e T
e T o

G-E television studio from Schenectady, 12
miles distant. The video signal 1s received
from the studio on the double rhombic an-
tenna which extends the full length of the
structure. Video signals from the relay
station that rebroadeasts images from New
York arc received on the double dipote at
the extreme right. Both video and audio
channels from New York are picked up at
the Company’s relay station (1% miles
distant.) The videc channel is rebroadcast
to the main transwmitter. The audio signal
is carried by land line from the relay sta-
tion to the main transmitter building,
whence it is re-radiated to lookers-in.

« L : s
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New General Electric television antennas as installed at relay station. For full description see text.

ROUNDABOUT WAR NEWS

ast month R. & T. told how Europe first
heard of the Scandinavian invasion
through a broadcast from America. Now,
General Electric has word from a Londoner
who heard that hroadcast. \Writing to
WGEQ, this Londoner said: “I must tell
you that I receive your broadcasts pericctly
here in iny flat and lheard the first news
of the Norwegian invasion from your sta-
tion. It makes America feel very near,
“Tonight | was thrilled by a:t interview
from London rebroadcast by your station
between an American commentator and a
Royal Air Force pilot who had just bombed
Bergen, You certainly do things properly!”

e —— o § T (YOI

’F
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TELEVISION ON THE HIGH SEAS

ay voyagers on the liner FPresident

Roosevelt, plying Letween New York
and Bermuda, were entertained with tele-
wision programs while the boat was 234
miles from New York.

NBC cngincers who (the lucky dogs)
made the cruise said that images were held
for a full hour without fading and distor-
tion, despite the great distance.

While this is the record for consistent
reception over such a distance, freak trans-
missions over greater stretches have been
known. Chief of these is the reception of an
image transmitted from London and picked
up in New York.

Equipped Field Laboratories

TLE FIELD TAEO |
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WORRIES OF THE FCC

Every now and then the TFCC gives the
public a peek into its mail bag. The
following data is all taken from answers
to persons who correspoaded with the
Commission.

There are about 55,000 amateur stations
and licensed amateurs in the U. S.

An old survey made by the ARR.L.
indicated that about 13% of the amateurs
take the air every month.

There is no regulation regarding flying
an American flag on top of a radio station
or at a transmitter.

The public complains in several letters
that war news is “biascd.”

for Facsimile

Fiuch Telecommunications, Inc., special-
ists in facsimile transmission and recep-
tion, arc now operating two fully equipped
field laboratories. These trailers are fully
equipped with the most advanced radio com-
tnunication apparatus. Experiments are be-
ing conducted with frequency modulation
carriers which, it is claimed, make it possi-
ble to broadcast both aural and facsimile
on the same wavclength. The facsinnle rc-
corders, it is said, can be operated from the
output of any . M. receiver.

Despite the fact that the fcverish activi-
ties in the war zone can best be illustrated
by maps and diagrams, all facsimile pro-
grams we've scen are cartoons! Why ?
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Simple Ultra-Short Wave Converter
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® A SHORT wave converter for use with Above: |-tube converter circuit.

any radio receiver was recently described
in Radio Rewvista of the Argentine. This
circuit operates with a single 6K8 tube
which acts as detector and oscillator. Its
cntire power supply, including the filament,
may be drawn from the set to which it is
connected. All connections should be made
as short as possible, the pigtails provided on
the fixed condensers and resistors being used
without additional wiring wherever this can
he done. All resistors may be of the 1 watt
type. A simple SPDT switch permits the
operating antenna to be connected either
directly to the set, when the converter is
not in use, or to the converter when ultra
short wave reception is desired. At the
same time this switch connects and discon-
nects the output of the converter to the
antenna binding post of the receiver.

Despite the war, radio experimentation
continues even in the belligerent na-
tions. However, due to interference with
shipping, many foreign publications are
received luter than normally.

ULTRA SHORT WAVE
TRANSCEIVER

@ A SIMPLE transceiver for use on ultra

short waves has been described in Radio
Revista. According to the designer of the
circuit the set is very sensitive and it is
obviously easy to construct, The tubes used
are easily available, being a 76 and a 4]
with an 80 as the rectifier. The little high
frequency coil consists of 6 to 7 turns of
heavy copper wire (08”) wound to a
diameter of ¥4 inch. The precise number of
turns must be determined by experiment,
to compensate for variations in the wiring
of the set. The RIF chokes consist of 13
turns of fine insulated copper wire (.01”)
wound on a coil 4” in diameter. It is sug-
gested that porcelain sockets and insulators
be used throughout. The microphone trans-
former has a ratio of about 25 to 1 and the
power transformer is a standard one with
the necessary filament windings. All other
values are given in the diagram.

Below: Diagram of Transceiver.
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Midget Multi-Band Receiver for Speaker or Phones

® THIS interesting little receiver was de-

scribed in Radio Revista of the Argentine
and contains four tubes including a recti-
fier. It has a loud speaker and a phone jack
making its use for DX reception particu-

larly easy. Another important feature is the
high efficiency filter in the power supply
which makes it virtually hwm free. The 8
mf. and 16 mf. condensers are of the elec-
trolytic type, and the 3,000 ohm speaker

field is used as part of the filter circuit. The
set 15 inexpensive to build as all the re-
sistors may be of the low wattage midget
type. The condensers likewise operate at
low voltage and so are inexpensive.

5-band receiver uses switch band coils and is practicaily hum free due to brute force filter employing 48 mf. Beam power tube in output stage
provides plenty of signal for good loud-speaker reproduction.
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International Radio Review

DIRECTIONAL AERIALS
Developed in Germany

® A NEW German idea reported in Wire-

less 117orld, London, deals with the type
of transmitting aertal with which a direc-
tional cffect is obtained by causing the RIS,
energy supplicd 1o one end of a pair of
radiators to travel forward along the wires
as a progressive wave. To secure this effect
the far ends of the wires must be shorted
by a resistance cqual to the surge impedance
of the system, in order to prevent the energy
from setting up a standing wave. As there
i1s a loss in this resistance the new circuit
illustrated is designed to restore the lost
cnergy. In this diagram the directional
acrial is of the rhombic type and is fed from
the R.I°. source S, through the transmission
line T.

The usual terminating or surge imped-
ance is replaced by a feed-back coupling I,
which includes a transformer device K to
prevent reflection, and a phase-changing net
work N which allows the feed-back energy

A

BY
»n

A

Block diagram of antenna system.

to reach the input coupling C in the correct
phase to reinforce the energy supplied from
the source S. The arrangement may also be
applied to receiving aerials.

Three-Tube All-Wave AC-D_C Set
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Ultra selectivity assured by built-in wave trap to tune antenna.

® THIS LITTLI receiver which operates

irom A.C. or D.C. uses coils which cover
from 15 to 225 mecters and other coils can
of course be wound to take in the hroadcast
band. It has a stage of R.IF,, a regenerative
deteetor and sufficient ALY, to operate a
4" 7,000 ohm permanent magnet dynamic
loud speaker with case, The coils which
arc of the plug-in type cach contain three
windings, These may be standard 2 winding
coils with the tickler added. The tickler
1.2 consists of 7, 14, 21 and 30 turus of No.
30 cnameled wire to cover the four bands
specified. All values are shown on the
diagram, the wave trap (in dotted line) he-
ing optional. This information appears in
Radio Rewvista.

Miniature Set Features Regeneration
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A.C.-D.C.LINE

Plug-in coils adapt this circuit fo all-wave reception.

® A TINY 3-tube receiver which operates

a 2" loud-speaker and operates on either
A.C. or D.C. was recently described in
Nadio Rewista.

The tubes employed are a 615, a 25Z6
and a 25A6. By using plug-in coils the set
can be adapted to various wavelengths;
1.1 is the grid coil and 1.2 the tickler. As
this circuit uses no antenna coil it is not
unlikely that it will radiatc if it is allowed
to break into oscillation. (Careful regulation

for July, 1940

of the regencration control will obviate
this trouble,) It is casily constructed of
inexpensive parts and the only item to be
watched is the resistor R connected from
one side of the power line to the second
heater prong of the 2576 socket. If the
set is being used on 110 volts, this resistor
should be 200 ohms; it may be either a
wire-wound type, affording high dissipation
or else included in the line cord, The 10,
16, and 24 mi. filters are dry clectrolytics.
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SIMPLE AMPLIFIER OPERATES
FROM VIBRATOR

® AN amplifier circuit which is quite con-

ventional save that a few values of the
components have been changed to afford
better results ts published in Radie &
Hobbies of Australia. This amplifier is
designed primarily for automobile use, em-
ploying a 6 volt battery for its filament
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Useful circuit for portable operation.

supply and a vibrator to provide plate vol-
tage. It is recommended that an oversized
vibrator which will provide 220 volts at 60
ma. be used. The 25 mi. condensers are of
course electrolytic and the 2500 and 300 olun
resistors should be of the wire wound typc.
The loud speaker with which this amplifier
is to be used should be of the permanent
magnetic dynamic type provided with a
transformer, the primary of which will
match into a 7,000 to 10,000 ohm load. The
tubes employed are standard, being a 6)7G
and 6G6G for the output. The whole unit
can be built on a chassis 7 x4 x 2",

Next Month

Scheduled for this department next
month are data on, A Needle Scratch
Filter, Interference Reduction Antenna,
and many other interesting items.
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Four-Tube Battery Portable De luxe

John Wilcox™

The complete set of parts, including batteries and loop antenna, for constructing the four-
tube battery portable.

® THE great popularity of the portable

batterv-operated receivers with loops was
responsible for a great mmany requests for
a good casily built kit. The kit described
here is of excellent design and is easily
built. Both schematic and picture diagrams
are supplied with the complete kit. The
chassis is punched and only a few common
tools are needed to complete the assembly
and wiring.

The circuit employs a 1A7GT mixer oscil-
lator, a IN5GT LF. amplitier, a 1H5GT
as detector, A.V.C, and first audio, and a
1Q5GT heam power output tube. The use
of the beam power output tube results in
high output with low distortion.

This 4-tube battery portable
employs the superhetero-
dyne circuit and it packs a
good wallop. Loud-speaker
reception is enjoyed over
the broadcast band, thanks
to the efficient loop antenna
incorporated in its design.
Latest type tubes result in
maximum efﬁciencl and sig-

nal strengt

Winini

The oscillator is of the cut-plate tracking
type, which eliminates the need for the usual
padding condenser and simplifies the align-
ment considerably, The LF. transformers
are factory aligned and seldom need any
further adjustments.

In addition to the usual trimmers on the
gang condenser, the loop is provided with
a small trimmer to compensate for any
changes in this circuit when the receiver is
finally put in the cabinet. The battery ter-
minals provided make it possible to use any
of the standard "A” and “B” batteries de-
pending on space available for them or
portability required. Where the set may bhe
used permanently in one place, two large
“B” batteries and a large "A” cell can be
used to provide longer life.

The “B” batteries are by-passed witl an
8 mi. condenser to prevent motor-boating
and to allow using these batteries, even
though the voltage may be helow normal
and their resistance increased. Any size per-
manent magnet speaker with an output
transformer of 8000 ohms to match the
1Q5GT can be used, a five or six inch
speaker is convenient and adequate.

Assembly of the kit needs little instruc-
tion except that it is advisable not to mount
the dial or the loop until the wiring is com-
pleted. The filament leads are usually wired
first, the “B” leads next; then come R.F.,
ILF. and audio circuits. Keep the leads as
short as possible on the L.F. transformers, as
they may cause oscillation if too long. When
all the wiring is completed, the loop can be
mounted and wired to the gang condenser.
Make sure the outside wire of the loop
1s connected to the top of the trimmer, and
thence to gang condenser. The dial can then

; *Technical Consultant, Radio Wire Television,
ne.

Schematic wiring diagram of the four-tube battery portable.
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FARLY BIRD DEAL.- - -

The Chance of a Lifetime for
Those Who Act Quickly.

Regular
Amateur Net

$829%°
SPECIAL

While These
Models Lost

399"

WITH CRYSTAL

These sets were demonstra-
tion modets, display samples,
foreign government research try-outs dnd laboratory
standards. All are factory reconditioned and fully guaranteed

by both the Howard Radio Company and Allied. They have been
repacked in factory cartons and cannof be foid from brand new.

e

HOWARD “460”

10 TUBE

COMMUNICATION

RECEIVERS

With ‘Built-in Frequency Monitor znd Noise Limiter

MODEL 460 is a precision-built communication receiver designed
specifically for reception of distant high frequency and broadcast
stations. It has four bands covering 540 KC. to 43 MC. and incor-
porates the exclusive and much heralded HOWARD built-in Fre-
quency Monitor by which ham frequencies are accurately cali-
brated against popular broadcast stations. It uses the new highly
efficient single ended tubes, has R.F. preselection on all bands,
crystal filter, two B.F.O. systems, electrical band spread, noise
limiter, “R” meter and a full complement of switches and controls.
Two stages of LF., with special iron core transformers, are tuned
to 465 KC. The copper plated chassis uses heavy bulkhead type
construction providing the ultimate in strength and sturdiness.

ONLY $5.99 DOWN!

The Howard 460" is available on ALLIED'S liberal
Time Payment Terms for only $5.99 Down and
$7.15 monthly for 8 months. (With speaker—$6.79
down, $8.10 monthly for 8 months.) Quantity lim-
ited! ORDER NOW!

A I-l-l ED Mn%nmmﬂ

JACKSON BLVD., CHICAGO, ILL.

833 W.

for July, 1940
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The cabinet is of heavy drawn and welded steel of modemn
design, finished in fine black crackle, trimmed in silver.
Receiver dimensions are: 9” high, 18-3/4” long, 8-3/," deep.
Shipping weight 34 lbs.

Separate P.M. Speaker to Match $7.95

The HOWARD Type 3-820 P.M. Dynamic Speaker
matches perfectly with the cabinet and the output of the
Model “460°”" Receiver. The 8” speaker unit is scientifi-
cally mounted in an acoustically treated, welded steel
cabinet. If you need a speaker for this set—this is the
one to order.

Order TODAY While Supply Lasts’

[ ]
§ ALLIED RADIO CORP. '
8 833 W. JACKSON BLYVYD, 5
8§ CHICAGO, ILL. L}
§ i 0
g This is my order for a Howard “460™ Receiver on your :
g ‘“Early Bird" offer. ’
8 [J Enclosed is my remittance in full for $.......... 1
i O Enclosed is my down payment of $5.99 (86.79 with spkr) @
g8 DI also want the speaker @ $7.95 ’
] .
s ]
B NAME ..cccecttrtosccerraccairsrsonsscsssossossscaresossn 1
[} [}
. [
B ADDRESS .uoviiesiveieneteronnnrosesssanersissiosssnsnane H
i .
L )
B CITY ......vvivviianns a0aaaanbanabo0aaasdaatbas0B6oaa6a0a0 ]
h------------------------------------‘
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Redio Construction

Bottem view of the four-
tube portable receiver. All
of the bypass condensers,
resistors, volume control,
etc., are mounted and wired
underneath the sub-panels
as this photo shows. The
wiring is very simple and
can be carried out even by
those inexperienced in seta

building.

be mounted, using care to see that it lines will provide an accurate method of align-
up with the condenser so as to prevent it ment, similar to the procedure followed if
from binding. no signal generator is at hand. A\ signal
Q‘é{:é‘j E:Zéosé?%‘,ﬁ‘:,{n";‘;”,‘.{,:,}’," matl tg{_i: “; “;" "’:' Check the wiring again with the schematic generato]r should (rlmt be necessary, however.
s an efficlent electronic device by 1 1 1 . i i
TELEIECTOR s on sMolent eicctronic derice by || diagram to see that no wires have been left Brieflv the procedure is to tune i a station
through ‘your radio at loud speaker volume. NO wires out or placed wrong. It is advisable to test (or set the signal generator) at 1500 kilo-
to connect to your radio or telephone. Merely blace B - .
the. marvelously sensitise “Impulsator” of the TELE- the filament voltage before placing tubes cycles. The oscillator trimmer condenser

JECTOR : ; f : L5 :
LEETOR Dear any telephone Insttument, turn on your {| in sockets to make sure no “B” voltages are should then be adjusted until this station

versation. - . . B
Tvinty"Sears expertence i develoning new radio cros‘se(l to the filaments. \When connecting nfs received  at ;ppro.lumatlely the COrchlt
elrcuits, including the Universat A.C.-D.C. set. the . i 1 F e 9
:)l.ﬂled B’:'Oadc;\ster nflndt many other inventions, are :)h(‘ B l,)t??}fnes’ make Su;‘ei 0{] thBE p(;larlxty, l\geql:enf]".’ Satst;ne ;(C)ite(t .on d {oece;;eri Il;a
ilnd this new product. . - ext, adju 1 rnmmer T Mmaxunum
Ideal for conferences. parties, entertalnments, or long ecau;»e ! ey arg I'CV(‘I"S 403 S } P JU n P d
distance tatks. Tusiness usés are unlimited Speak trolytic used in the set will break down. volume. Usually the trimmer on the first
I a kt 11yt
;{:}cs,&,‘.j}:hm"?gw :,.{3,‘:‘?”.,,‘2 p,?lf(‘hd'{ﬁlf; ,ﬁ‘;].',{;‘_’mh;'""; If the set checks normal, tubes can be gang condenser (C1) can be left set at mini-
Hepo puons @ Fiee {‘o’f‘;"“s;:{l"”“f[ EeRusis inserted and the receiver is ready for align- mum capac:tyzlf t.he trnnmef on the loop
simpilfies telephouing for the hard-of-heating as the ment. 1f a sigial generator is available, it must be set quite tight, the trimumer on the

voices are greatly amplified by the radio loud speaker.

WARNING: The TELEJECTOR §s not to be used as
a deteetive deviee for lstening in on prlvate phone

(&):::::;:::?80;",,&?{,D,':E:,_“;:f,: thisRisgegntray to Below—bottom view of the chassis, showing the physical wiring connections to the various
GUARANTEE: Fully guarantced as to materials and resistors, by-pass condensers and sockets, the terminals of which are all numbered, thus
workmanship and also against damage in transit. simplifymg the wiring.

TELEJECTOR works with any make rad.io It 15 sell-
powered and operates from any 110-12¢ volt a.c. or

d.c. housellghting elrcult. As ecasy to operate agz a - P
telerhons or a radio. Abso- A A.+ g j+ SPEAK‘ER
lutely no_technical knowledgo 9 5 Y ¥ v ¥ THESE NUMBERS COINCIDE .
required. Furnished wired and WITH NUMBERS ON ‘TOP VIEW
laboratory tested, ready to use. Q) OO OI B @ AND INDICATE CONTINUOUS @ S O
PRIGE—COMPLETE WIRE CONNECTIONS
Tess tubes ............... SOLDER @ b
Set of Mntched Tubes for TELEJECTOR $1.95 LUG TO A- : ; {Q5GT
NOTE: Special Telejectors Built fto Order for TERMINAL ® INSGT { ©) )
Actredited lInvestigators and Detective Agencies. £ g
- T
/]
’ =
H. G. CISIN'S WIRELESS \ A 5l )
; 3 TS £
> L - $ 3
W AC h a b
TRANSCASTER | | |: w0 : <, odl
Thigs wonderful new derice has hundreds of praetical 3 S PEN S i o
annllcallons Bmadcasl.s voice or niusic from any room L & 2, 8- %, 4 1 %3]
r floor in oftice or store 10 any radie in same b 3, 0
Building WITHOUT CONNECTING WIRES! Works 2 gy R

from any lighting socket, a.c. or d.c. Transmits your
favorite rocordings from electric phonograph through . —
any radlo WITHOUT CONNECTIONS between radio S 3 Meg
and phonograph. Makes your radie an efficicnt public
address system, or an interoffice communication sys- ,005
tem. Simplifies HOME BROADCASTING. Great fon - 400V. : ; ‘Mid
for purtics. ldeal for auditions. Also permits use of 4 4 :
radio as a DETECTAPI(ONE. Listen to secret con-
versatlons. Impossible 1o enmumerate many other uses
in this limited space.

DE LUXE MODEL TRANSCASTER-
TRANSMITTER

Powerful, high.gain device engincored so that it will
trangmit high-fidelity muslc without connection WIros
to remote radio sct. No rifice of nu ality or Row
Uses scparate  rectifier luhc 637 Teen grid mlkL‘
amplifier, and dunl purpose GAT mndulnmr and -
;’\7!55- Fmttuc;'(l’\ . :‘:ﬁ;(ﬁ?sﬂ(;ﬁ 800 ke, or 1500 to
C. al al 1
Price, compiete, ready to operate a!nsa :,:'|!:55)$4 95

Set of 3 Matched Tubes $1.95
NOTICE: Ol:l(‘ro TEL}: CI'X;'I'O" csalld TRANSCAST- | = .01 Mfd. WIRES %!QF?VEI‘AITEU'SCAREBCIg\eER-
ERS direct from this ad NO CTRCULARS AVAIL- l A ——— 400V. ~~~, ED WITH CAMBRIC T
ABLE 25% deposit required with ali C.0.D. orders. Swﬂ’d’l’l ( SPAGHETTTSJ
TRANSCASTER ACCESSORIES
Earphone Microphone 93¢, MHigh Fidelity Dynamic

Mjcrophone, 50 db. $1.95. Scnd 3e stamp for eir- A
culars deseribing lMne of wircless and direet eon- |

neeted record plavers. 3 . - UN DERSIDE
H. G. CISIN, CHIEF ENGINEER 1 .5 Meg; ] VIEW

1§

© ©) | — 1 t4eg.

- Relels}]
T Mfd.

“{H56T

- ———

.0001 Mfd.

10,000 Ohms

0 - - 1*T smmd.
- 200V.

ALLIED ENG. INSTITUTE. DEPT. S-65
85 warren St.. NEW YORK. N. Y
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Radio Construction

> [‘i[; UHE,_TOPV|EW

Picture wiring diagram at
right—looking down on the
top of the chassis. By means
of these diagrams anyone
can easily build this extreme-
ly desirable and useful bat-
tery portable receiver.

anory terminals
for dntenna

LoOP
ANTENNA

first gang condenser can he tightened slight-
Iy to allow the trimmer on the loop to be
adjusted when the set is put into the cabinet.

It will be noticed that the loop is direc-
tional and the set should be placed in such
a position as to bring up some of the weaker
stations, If the set is used a hundred or
nmore miles away from broadecasting cen-
ters an antenua and ground can be con-
nected to the loop primary.

It is a fine little set for use in the home,
in a boat, a car or trailer.

Parts List

1—Chassis punched

2—Loop brackets

2—Dial brackets

1 Two-gang variable condenser
1— Loop with trimmer

2—I1.F. coils (input and output)
1— O-xcillator coil

1- Il

I—Double pole double throw switch
I—Volume control, 500.600 ohms
4—Octal sockets

18 mfd. electrolytic condenser
1—.1 mfd. paper condenser

2—.05 mfd. paper condensers
1—.01 mfd. paper condenser
1—.005 mfd. mica condenser
3—.0001 mid. mica condensers
2-—3 meg. ¥ watll resistors
1—1 nieg. ¥ walt resistor
1—5 meg. 1} watt resistor
1—200,000 ohm resistor
1—10,000 ohm resistor
1—500 ohm resistor
1—Two-terminal binding post strip
1—Four-terminal lmldmg post strip
1—One-terminal lug strip
1—Two-terminal lug strip
3--Knnbs

1—Soldering Tug

2—Tube shields

3—CGrid clips

3—144” 0.D, rubber grommets
24—6/32x 34" machine screws
3—6/32x%4"” machine screws
28 6/32x1" nuts

31— No. 6 lock washers

25 Feet hookup wire

18” solder

1 Length spaghetti

ACCESSORIES
Tubes ~1A7GT. INSGT. 1HSGT, 10Q5GT.
Speaker--1 6-inch PM  speaker Lafayette No.
K19270
1 output transformer Lafa)etle. No. K19273
Batteries -2 Eveready No. 762. 1 Eveready No.
741. With special plugs.

MIDGET PHONO OSCILLATOR

® A SMALL 2 tube phono oscillator which

uses 2 GABGT and 76 permits the play-
ing of records throngh a radio set many
feet away. A pickup preferably of the
crystal type is connected as shown, So small
is this little oscillator that it may be built
right in the cabinct which houses the

phonograph turn-table, in which case the
line cord switch can be used to control lLotl
the motor and the oscillator, according to
Radio Revista (Argentine). The 190 ohm
resistor may be in the line cord or if not
should be rated at high dissipation. The
parts are available on the market.

GABGT,

s

[T

Me— B+

z
" 1.500
OHMS :l-

The radio experimenter will find this phono oscillator useful for many purposes.

for July, 1940
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SMASHING
L

OUT OF THE
BIG NEW

FRE

DELCO AUTO VIBRATORS

Here's your chance to take advantage of a
real price scoopl Each of thess genuine Delco
vibrators is brand new, in perfect condition,
and packed in its original factory carten.
We have only o limited quantity availoble,
so place your orders now and oveid disap.
pointment. Diogroms show wiring schema.

Delco No. 5050673. 4-prong, non.
syn. 1% x 35" For '38-'39 Chev.

Olds.
] 4
L= " K108 69
Pt Delco No. 5060845, 4-prong, non-
syn. As above but smoller. 11/ x
3V For later models.
B P2 K1060....ocrre 69’:

POWER TRANSFORMER

Toke advantage of thess bargain
prices NOW. Universal both elec-
trically and physicolly. Brackets
with “H” type slats permit mount.
ing in oll pasitions. Windings
topped for universal use for class
! y'-- sats.

Pri. for 115 volts. 50-80 cycles.
Secondaries: 165-310-310-165 v.
at 115 ma.: 25 v.c.t. at 3 ompes
25 v. ot 15 amps.; § v, tapped
ot (.28/1.25/25 v. ot § amps.:
2.5 v tapped ot I/18 v. ot 7.25

amps, 4vr 1 3%"; cone

tors 1120, xsuo.$ 10
Lots of 5, Each.....

SINGLE UNIT 3138

A powerful, constont
speed {78 r.p.m.) rim
B driven motor at a price
" far below its actuol
warth, Complete with 9" turnteble hoving o flocked
covering. Operotes on | 10 volts, 60 cycles a.c. Com.
pact and sturdy. Only a limited quan. $l95
tity in stock. K176, Speciol..............

BUY BY MAIL OR !N PERSON
At one of our 7 convenient stores. Either way you're
sure to get better service—greater value.

100 Sixth Ave., New York, N. Y. » 901 W. Jackson Bivd.. Chicage,
11, = 265 Peachires SL, Atlenla, Ga. = 110 Federal 5t.. Boston,
Mass. = 24 Coniral Ave., Newark. N, ).
541 E. Fordham Rd., Bronx, N, Y. = $0.08
166t St., Jamaia, L. I

™ LAFAYETTE RADIO =
3 DEPT.4G -100 SIXTH AVE.NEW YORK.N.Y. @&
¥ (7 IENCLOSES......RUSH ATIACHED ORDER .
B (7 PLEASERUSH NEW FREE CATALOG No.80
M .
: NAME E
n ADDAESS .
: CITY. STATE [ ]
SaE S BN ENDYENENREEEBEEEBEERE
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Radio Construction

A Beginner's "SIGNAL CHASER"—

To #e//a yoa ,foca:te Those Mﬂayj”

Two views, froni and back, of the simple tester for beginners; also picture of the set in use for huating “bugs"

® A 1.OW cost versatile test instrument is

a welcome addition to the limited equip-
ment available to new or student service
men. While the unit to be described has been
designed primarily for beginners, it can be
cqually valuable to experienced radio service
men,

Fig. 1 is an illustration of the complete
unit, which is only 714" x 5” x 2” in size.
The schematic wiring diagram is given in
Fig. 2 and a pictorial wiring diagram in
Fig. 3.

Fronm the above diagrams it will be noted
that low resistance continuity tests are
made using a 2% volt pilot bulh and a 3
volt battery. High resistance continuity tests
are made using the 3 volt battery and the
head telephones.

Indications of voltage are readily obtained
using a 1/20-watt Neon bulb, together with
series resistances to limit the current to one
milliampere. With the single 100.000 ohm
resistor in circuit, the neon bulb requires
a minimurn potential of 90 volts D.C. or 65
voits A.C. to strike a glow. Higher voltages
produce a more intense glow and with a
little practice, accurate estimates of volt-
age can be made. Adding additional series
resistors, voltages up to 440 to 500 volts can

144

be measured with safety, a valued point.

By using the Neon bulb and resistor in
series with a source of A.C, or D.C. volt-
age, condensers can be tested for an indica-
tion of capacity and for opens.

Any part of the radio frequency circuits
can be tested for signal or distortion. That
applies to radio frequency circuits or in-
termediate frequency amplifiers. For exam-
ple, with jacks No. 5 and No. 6 connected
to the output circuit (plate to plate return)
of any radio frequency stage, rectification is
obtained at that point by the crystal de-
tector and the status of the signal at that
point is determined by listening with head-
phones. Gain can be noted for succeeding
R.I*. stages.

In testing audio outputs, the head tele-
phones are used in a similar manner, and
there is a .1 mf. 600 volt series condenser
for protection of the operator. However,
there is also a switch position for connect-
ing the phones directly to the test prods,
without the protective condenser.

Fig. 4 gives the panel drilling layout
dimensions.

The primary functions of the test instru-
ment are given many other applications will
suggest themselves to resourceful techni-
cians.

www americanradiohistorvy com

——r

in a radio receiver.

List of Parts

1—Pijece sheet aluminum 732" x §° x 1/16",
ished and lacquered

pol-

MALLORY
2—Red T'F Jacks, No. 420
2—Black Tip Jacks, No. 421

2—PBrown Tlp Jacks No, 424

2—Light Green Jacks, No. 428

1—Selector Switch, 3 pole, 4 position, No. 32345,
with plate

1—2% volt miniature b'\sc pilot bulb, No. 170

1—Switch Knob, No.

1—Pilot Bracket and Clear Bezel, No. 320C

2—Battery Holding Clips, No. A93435

1—Condenser Holding h(g No. 93434

1—.1 mf. 600 volt Pa{)er ondenser, No. TP418

1—.006 mf. 600 volt Paper Coudenser. No. TP409

1—.0001 mf. Mica Condenser, No, MC839

4—Tip Plugs, No. 15

LITTELFUSE
1—Neon Bulb, No. 122:1
1—Neon Butb Holder, No. 5125

EVEREADY
2——1A volt Flashlight batteries, No. 930
~Galena Detector, Adjustable Type, Complete

CENTRALAB
4—-100,000 ohm, 1} watt resistors

CINCH
1—6 Contact Mounting Strip, No. 13407

BIRNBACH
{t. push-back wire, 2' No.
covered wire

MISCELLANEOUS

6—No. 6/32 Rd. Hd. Brass Screws, 6—No. 6/32
Hex Brass Nuts, 6—No. Lock Washers

6—Nameplates, 1 each No, E-13; D.8; 1.7; A.9;
1-15 and G-1

16 Flexible rubber

RADIO & TELEVISION
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CONSTRUCTION
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Frequency Modulation

Part 2 - Conclusion

@ IN this the second and concluding in-

stallment of the descriptionof the R & T
Frequency Modulation Adapter and Re-
ceiver we shall describe alignment pro-
cedure using everyday service equipment
and also the adding of audio amplification
to our adapter, thus making it a complete
“F.M.” receiver. Two different audio sys-
tems will be described: one a simple low
cost system giving good fidelity; the other
a more elaborate one giving very excellent
power and fidelity, The latter audio section
brings out the maximum fidelity of which
F.M. is capable; even the first sounds better
than the average A.M. set.

Preliminary Alignment Procedure: An
ordinary A.M. type signal generator will
be used to align this set. The Hickok Mod.
180 used by the authors has a built in
wobbulator having a range of 30 ke. This
wobbulator does not have sufficient range
to be very useful in aligning F.M. receiving
circuits. A wobbulation range of approxi-
mately 340 kc. is required for visual align-
ment. The wobbulator will provide, how-
ever. a rough sort of check after align-
ment has been completed as described below.

The first step in alignment, after having
completed construction and checked circuit
wiring carefully, is to connect the signal
generator to the input of the L.F, system.
If an electronic voltmeter is available, it
may he comnected to the limiter grid and
LF.s lined up to 1.7 megacycles. The author
did not. however, have a V.T. voltmeter
available. In this case it was found desirable
to clip phones across the load resistors in
the discriminator with a strong signal
pumped into the front end of the set. This
1s possible because the Meissner ILF’s, as
they come from the factory. are aligned

*Engineer WYNE. Board of Education Station,
at Brooklyn Technical H. 8., Teacher in charge of
Television activities. Faculty Adviser of Television
Clug. Teacher of Applied Electricity at Brooklyn

ech,

**Recent Graduate Brooklyn Tech H. S,, For-
mer President Television Club, Laboratory Assist-
ant Automatic Telelector Corp.
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near 1.7 mc. (This setting has been dis-
turbed little by our pushing the coils closer
together in the transformers.) We now
align the entire LF. system and all three
trimmers on the discriminator to maximum
signal, using the 400 cycle modulation avail-
able in the generator and aligning by ear.

Aligning the Diseriminator: The type of
discriminator circuit used in this receiver
was especially chosen to permit simple align-
ment procedure, Shift the phones to the
upper half of the discriminator diode load
resistor. Shift the setting of the signal
generator to 120 ke. above I.F. frequency;
that is, to 1,820 kc. Align the corresponding
trimmer on the discriminator transformer
for maximum signal. (4 wvery high resist-
ance voltmeter or a V.T. voltincter would
be more accurate than phones.) Now put
the phones or other indicator across the
lower half of the discriminator load re-
sistor. Set the signal generator, still con-
nected to the LF. input, to 120 kc. below
I.F. freq.; that is, to 1,580 ke. Align the cor-
responding trimmer of the discriminator
transformer for maximum signal. NOTE:
It is necessary, when performing the above
operations, to have the limiter lever set at
wide open and left untouched durmng
aligning.

Checking the Alignment of the Discrim-
inator: Having completed the above op-
erations. the discriminator as well as the
ILF.’s should e okay. The center coil of the
discriminator has been tuned to LF. freq.
and the other two to 120 kc. above and 120
ke. below LF. frequency, respectivelv. A
rough check may be made on the alignment
of the discriminator at this time if vour
signal generator has wcebbulation available
as had the Hickok 180 used by the author.
Set the signal generator so that it will
wobbulate the maximum ke. of which it is
capable with 1,700 kc. as the center fre-
quency. In some signal generators, the
wobbulation takes place only above the
frequency at which generator is set. If this

www americanradiohistorv com

is the case, we must set the signal gencrator
{requency down one half of the wobbulation
range. For example if the wobbulator range
15 30 kc. and this all takes place above signal
generator setting frequency, we set the gen-
erator at 15 ke. below LF. freq.; that is, at
1,685 kc. With this signal coming through
the set and with the phones across the entire
discriminator load resistor, we should hear
a buzz. This buzz will be of the frequency
at which the wobbulator is sweeping across
its range, The wobbulator is essentially an
F.\. signal. The strength of the signal
heard in the phones will depend upon how
far from central frequency the wobbulator
goes. The number of times it does this per
second will determine the frequency of the
audio buzz we hear. It will be around 60
cvcles.

Remember to keep a strong signal on the
set during all alignment procedure. This is
contrary to A.M. receiver practice, where
the signal input is made weaker as align-
ment proceeds, This departure is made
necessary by the presence of the limiter.

Alignment of the Oscillator: The align-
ment of the oscillator is conventional and
little need be said here. A convenient method
of beginning is to explore with the signal
generator connected directly to the con-
verter section. The signal gencrator fre-
quency is varied until a 1.7 me. LF, is pro-
duced. Reading the signal gencrator setting
at this time will give the experimenter the
frequency of the oscillator by either adding
or subtracting 1.7 mc. from the signal gen-
erator reading. The oscillator {irequency
should be either 1.7 mc. higher or 1.7 mc.
lower than the frequency of the tuned cir-
cuit in the converter. Setting the R.F. tuned
circuit to mid-range is most convenient,
Leaving the generator set as found above
we can align the R.F. tuned circuit by
means of the trimmer. If the oscillator
frequency. as determined ahove, was found
to be very far from the correct range of
values, it should be changed by using the

RADIO & TELEVISION
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trimmer on the oscillator condenser. Since
the range of the sct is to be 42-50 me., mid-
range is 46 mc. and a suitable oscillator
frequency at mid-range would be 47.7 mc.

Therefore set the signal generator at 46 mec.
and trim the oscillator, with the generator

connected direct to the converter, until out-
put, as heard in phones connected across
one-half of the discriminator load, is maxi-
mum {the half of discriminator used for
this method of aligning the oscillator should
be set to LF. frequency). Now, with the
signal generator still set at 42 me. and with
400 cycle modulation still in, conncct the
generator to antenna terminals and line up
the R.F. tuned circuit for maximum signal
again,

The conventional ways of aligning an
oscillator can be used equally well. Tt won't
he necessary to disturh the setting of the
discriminator as noted above if a V.T. volt-
meter or other very sensitve indicator is
connected in ahead of the discriminator—
perhaps on the limiter plate,

The advanced experimenter, amateur and
sct constructor with experience in building
ordinary superhcterodynes should have little
difficulty in aligning this F.M. job as there
is really nothing new about it except the
discriminator. The discriminator was pur-
posely made of the simiplest type to align,

Choice of Audio System: You can use
this F.M. adapter with the audio system in
your own radiv or with either of the audio
systems described herein. 1M, signals, as
put on the air, make available much higher
fudelity than the average howe receiver de-
signed for AM. stations can make usc of.
t is therefore more desirable to use a sep-
arate audio system. Using the F M. rig as
an adapter will retain the noise limiting
advantages inherent in the F.M, system, but

will not take full advantage of the fidelity
available. If possible, it is recommended
that the more claborate audio system be
built and that a hi-fi speaker be used such
as the Utah 15 inch H1SP used by the
author. Such a hi-fi speaker must be used
in a haffle enclosure if full advantage of its
charactceristics is to be taken. The author
used a Cinaudagraph infinite baffle. This
type enclosure gives improved bass response
over the use of a plain flat baffle and is
really quite desirable, The less claborate
audio system has some advantage over the
audio in most regular scts in that inverse
feedback is used and in that more power
is available for reproduction of low notes
than is usual.

The Small Audio Awmplifier: On studying

will ie necessary to increase the size of the
de-coupling filter resistors and condensers
in the amplifier and probably also in all
the stages in the IF.M. receiver. Care in
wiring to avoid undesired coupling between
leads will, however, make such an experi-
mental procedure unnecessary, The power
supply is well filtered and the hum level
is low. The gain of the audio amplifier is
more than ample, when feeding a good
speaker, for any apartment dweller. As you
know, inverse feedback improves the fidelity
of the amplifier by feeding the distortion
back into it out of phase, thus canccling it.

Features of Larger Audio System: Many
listeners wish to adjust the fidelity of their
audio system by raising and/or lowering its
response to the different audio frequencies.

In the last issue we described the radio frequency or "front
end" of the frequency modulation converter. In this con-
cluding article the authors explain the construction details
of a high-quality Audio Frequency amplifier and power-
supply, for use with the R.F. unit described last month.

the wiring of the small audio amplificr, one
will notice the unusual method of obtaining
inverse feedback, The transformer method
was used to avoid the “bugs”™ which often
crop up when using the more conunon
tapped resistor method. These “bugs’ usual-
Iy take the form of oscillation or loss of
pain through excessive feedback. I the
amplifier should oxcillate, reverse the con-
nections to the feedback winding, as this
shows that the feedback was 180 degrees
opposite in phase from what it should be.
We want mzerse feedback—not regencra-
tion. There should be no tendency to oscil-
late. Should such a tendency be present it

It is also advantageous, as long as a li-fi
amplifier is being built, to be able to use
the same amplificr for phonograph, P.A.
microphones, ctc., as well as .M. reception,
Thercfore the hi-fi amplifier described here-
with was designed on a s¢parate chassis
and was made complete with power supply.
It is rcasonably chcap but cxtraordinarily
cfficient and versatile. The tube line-up is
two 6C8-G's, two 61.6-G's and an 83V, Full
advantage of IF.M. fidelity is realized using
this amplifier. The amplifier can also be
used for public address work, in conjunction
with a hi-fi broadecast tuner, and of course
with our I'."M. adapter. There may be many

As the diagram below shows, the wiring of the audio frequency amplifier for the F.M. converter is simple yet very effective.

—
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experimenters who will choose to build this
amplifier who may not wish te build the
F.M. adapter at this time.

Explanation of Circuits Used in Larger
Audio System: The two inputs, be they
F.M. and phono or two mikes, may be
faded and mixed by “pots” R, and R,. These
are so wired as not to intcract. Resistors
R, and R, are in the circuit to prevent inter-
action and to prevent shorting one input
when the other is shut down. Freedom from
interaction can be further increased by in-
creasing the values of R; and R, by 30%
to 10096. The values specitied were found
to be satisfactory. The effect of R, and R,
on the overall gain of the system was {found
to be very small.

The first hali of the first 6C8-G is uscd
as a triode amplifier or pre-amplitier, mak-
ing possible the use of low output mikes,
pickups, etc. The second half of this 6C8-G
is used as an electronic tone control. This
type of tone control has the advantage over
the more common tone contrels in that the
highs may be raised or lowered independent-
ly of the lows (hy means of the “pot” R,.)
and the lows can be raised or lowered inde-
pendently of the highs (hy means of Ry).
Choke L, in the electronic tone control cir-
cuit should be mounted away from power
supply wiring and components to minimize
hum pick-up.

The sccond 6C8-G is used as a voltage
amplifier and phase inverter. The use of a
phase inverter does away with the trans-
former commonly used between the single-
ended preamplifier and the pushpull output
stage. It is cheaper and, except in the case
where a very expensive transformer is used,
it is better. The function of this tube is to
make the voltage impressed upon the grids
of the pushpull 6L6-G grids equal in ampli-
tude but opposite in phase.

The 6L6-G output stage is more or less
standard. The grid of the phase inverter
(second half of second 6C8-G) is fed 1/25th
of the voltage applied to the grid of the
upper 6L6-G by the first half of the second
6C8-G acting as a voltage amplifier stage.
Thus the second half of the second 6C8-G
has applied to its grid voltage that has
already gone through the first half. The
voltage on the grid of this latter half
6C8-G will therefore be of cpposite phase
to the voltage on the grid of the first half

of this 6C8-G. Since only 1/25th of the
output of the other section of this 6C8-G
is being put on this grid, the output of this
tube will be equal to that of its brother half
6C8-G but opposite in phase (gain of this
stage being 25). Thus the upper half 6C8-G
supplies the upper 6L.6-G and also the phase
inverter. The lower half 6C8-G phase in-
verter supplies the grid of the lower 61L6-G.

Inverse feedback is obtained by using a
tapped output transformer as was done in
the small andio amplifier. Again if ampli-
fier oscillates reverse feedback winding
connections.

Important Note: Hum pick-up by the
low level end of any high gain audio am-
plifier, such as this one, is a problem which
must be solved. Great care must be used in
routing the wiring of the low velume level
end of the amplifier. All grid and plate
leads up to the electronic tone control stage,
starting from the input connections, should
be shiclded, and the shicld well grounded.

Connecting to Speaker: One or two
speakers may be used. Either parallel or
series connections may be employed in the
event that two speakers are installed. If
they are hooked in series, use the 15-ohm tap
on the output transformer. In the parallel
connection, the 4-chm tap should be used.
IFor a single speaker, such as the Utah HISP
used by the authors, use the 8 ohm tap. If the
speaker is to be operated 100 {feet or more
from the amplifier, the 500-ohm tap on the
output transformer should be used. The
line resistance becomes too great a factor
on long lines to permit transmission of
audio at low impedance, although this is
far superior where the line is not too long.
Use of the 500-olim tap will make necessary
the use of another matching transformer
at the speaker to hring the impedance down
to 8 ohms again. Cheap speakers, or speak-
ers smaller than 12”, will reduce the ad-
vantages this amplifier provides,

The cooperation of Bob Bergemann,
President of the Radio Club of the Brook-
lyn Technical High School, in the design
of the audio amplifier is acknowledged.

Hi-Fidelity Push-Pull Amplifier
Parts List
THORDARSON (Transformers)
1—Power transformer, 350 V.—0—350 V.—
T-70R62
1—Output transformer—T-17812

1—20 henry choke—T-14C70
1—12 henry choke, 150 ma.—T-17C00B
1-—7 henry choke, 40 ma.—T-13C26

LLR.C. [Resistors)

2—2 megohm pot. C.S. taper D7, , R2
4—500,000 ohm, 1 watt BT1, R3, R-l R11, R2
3—100,000 ohm, 1 watt, BT1, RS, 'R15. R16
3—20,000 ohm, 1 watt BTl Rﬁ Rl-l R18
2.-3,006 chm, 1 watt, BTI1, R7,
2—5,000 ohm, 1 watt, BT1, RB R19
1—350,000 ohm. 1 watt, BTl, R10
2--75,000 ohm pot., D taper CS, R12, R1J
1—1,500 ohm, 1 watt resistor, BT1, R17
1—200 ohm, 5 watt resistor, R20

CORNELL-DUBILIER {Condensers)

1—8.8-8 450 V. condenser, EA880, C12, Cl.‘i C14
1—8-8 450 V. condenser, EA8801. Cs, C
1—10-10 50 V. cnndcnser. BRL115, C2, (..i

$—.1 mf., 600 V., condenser, DT 6P35, C4, CS5,
C9, ClO C11

1--.5 mf., 600 V. condenser, DT6P35, Cé

1—.01 mf., 600 V. condenser, DT6P1, C7

UTAH RAYTHEON
15" Speaker 2—61.6"s
CINAUDAGRAPH NAT'L UNION
1—Infinite baffle for speaker 1—83; 2—oCa-G

Low Power Amplifier
Parts List
THORDARSON (Transformers)
1—T17512 output tramsformer, T

LLR.C. [Resistors)

1—100.000 ohm, 1 watt resistor.
1--200 ohm, 3 watt resistor, R2
1—20,000 ohm, 2 watt resistor. BT2, R3

CORNELL-DUBILIER [Condensers)

1-—10 mf., 25 V.
BRI.115—C1
1—8& mf.,, 430 V. condenaer (part of filter con-

denser block)—C2

AMPHENOL (Sockets)
1—Octal socket, type S-8

NATIONAL UNION {Tubes)
1—6L6-G

BT1, R1

electrolytic condenscr, type

(To last montl’s parts list add the following:
§—DMeissner LF. tran-formers, No. 16-8100; for
I¥1, IF2, 1F3 and discriminator transformer.)

Note FoLLowinG CORRECTIONS:

R6, listed at 1 watt, should be 3 watt
rating.

Oscillator tickler coil should be 1Y%
turns, and the coupling to oscillator
main coil should be loose (1V4" spacing).

If the oscillator fails to oscillate, re-
verse the connections to the tickler coil.

Tuning condenser, C1 & C6, is dual
Cardwell, 35 mmf. each unit.

OPERATING THREE LOUD SPEAKERS

® A SYSTEM whereby a person who
owns but one radio receiver can have
loud-speakers operating in three rooms is
described in Le Haut-Paricur of I'rance.
In this circuit LS1 is the loud speaker in
the receiver, while LS2 and 3 are the remote
units. Switch S is placed across the voice
coil of LS1 and no additional output trans-
formers are needed. Switch S1 is connected
across the line leading to the two remote
mmits. This line connects directly to their
voice coils which are in series. Switch S2
is connected across the voice coil of speaker
LS2 and switch S3 across the voice coil
of speaker LS3. If local volume control is
desired a 20 to 30 ohm rheostat (R) may
be connected across the voice coil unit. By
opening any of the switches, the correspond-
ing speaker is put into operation. \When
switch S1 is closed, however, both remote
speakers are cut from the circuit.
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LOUDSPEAKER
NR 2

LOUDSPEAKER
N2t

Opening any switch puts the corresponding
speaker into operation. Closing SWI "kills”
both remote speakers, Nos. 2 and 3.
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LIVE F-M STATIONS

Supplied by courtesy of
Prof. E. H. Armstrong

W2XMN Alpine, N. J. E. H. Armstrong
WIXPW Meriden, Conn. Franklin Doolittle
W1XO0J Paxton, Mass. Yankee Network
W2X0OR New York, N. Y. John V. L. Hogan
W2XOR Carteret, N. J. Bamberger  Broad-
casting Co
WIXYH Supcrior, Wis. Head-of-the-Lakes
Broadcasting Co.
W8XVDB Rochester, N. Y. Sha:mberg-Carlscu
0.
W8XAD Rochester, N. Y. WHEC, Inc.
W9XAO Milwaukee, Wis,  Journal Co.
WI1XS0 Avon, Conn. Travelers Broad:
cast Service Co.
WI1XSN Springfield, Mass. Westinghouse
W3iXo Washington, D. C. Jansky & Bailcy
WIXEN Chicago, Il Zenith Radio Corp.
WEXVH Columbus, Ohio WBNS, Inc.
Starting shortly:
W2XO0Y Helderberg Mtn. Gencral Electric
0.
WI1XTG Worcester, Mass. Worcester
Telegram
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A MODERN Superhet

5-Tube Broadcast Receiver

® GREATER mechanical simplicity and

increased manufacturing production now
have made 1t possible for the home sct-
builder to construct a modern push-but-
ton automatic tuning superhet receiver at a
surprisingly low price. This article describes
the construction of a high quality receiver
which can be purchased in kit form at a
nominal cost.

The automatic push-button tuning mecha-
nism is of the simplilied, cam-acting type—
positive in operation and casy to adjust.
Among the features which permit the con-

This 5-tube broadcast

band receiver has
pushbutton selection
provided for your
most popular stations.
Dial tuning is also
available for selecting
the in-between sta-
tions.
o
struction of this receiver at such a low

price is the use of high voltage heater type
tubes wired in series, This permits the use
of a small and economical plate transformer
not required to furnish heater voitage, All
of the features of higher priced superhet
receivers are retained such as sensitivity,
selectivity, tone control, manual and auto-
matic volume controls, diode detection, and
heam power output. It has a professional,
finished appearance, especially when used
with the cabinet recommended.

As indicated by the circuit diagram, a

L. M. Dezettel, WOSFW*

6A8G tube is used as a pentagrid converter.
Note that a single turn of wire, coupled to
the hot end of the oscillator grid coil acts
as the oscillator grid condenser. A 6K7 tube
is used as IIF amplifier in the conventional
manner, Further economy is acconplished
through the use of a cathode resistor and
its hy-pass condenser comnmon to hoth the
6K7 and 6.A8G tubes. AVC voltage pro-
duced in the diode circuit of the 6Q7G tube
is impressed upon both the 6A8G and 6K7
grids, The hi-gain triode amplitier of the
6Q7G tube is resistance coupled to the
25L6G beam power output tube. Flat fre-
quency response is accomplished in the
output circuit by inverse feed-hack intro-
duced through by-passing the cathode to
plate instead of to ground.

New Type Dial
A new type dial scale is used for tuning,
cmploying a horizontal bar which moves up
and down on the scale for frequency identi-
fication. The tuning range includes the
regular hroadcast and 199 meter police
bands. All controls are grouped conventently
on the front, just below the tuning scale.
Four automatic tuning push buttons are
located at the top for ease in operation. The
speaker is of the clectro-dynamic type. with

" *Engineer—Allied Radio Corp.

Wiring diagram for the 5-tube receiver. Also top view layout plan.
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BASIC FUNDAMENTALS

Here's your start in Radlo!
From this one big, short-cut,
self-instruction book of nearly
1,000 pages You will get a
thorough training in Radio
Fundamentals Including Sound,
Television, Cathode- Ray Tubes.
etc.—all the essentials, all the
background. No math — no
previous training necessary,
Ghirardi  makes everything
crystal-¢lear and easy to un-
derstand. Thatl's why it's used
and praised by more radlo
schools and students than any
other radio text in the world!
These are just a few of

mlln lonlel covered in this

k: Principles of
sound Hemem: of Electricity,

Magnetism, Inductance. (a- g
pacitance, = Circuits, Broad- 972 PAGES
casting, Receiving, Vacuum  SO8ILLUS,
‘Tubes, Amplitication, Super- 856 REVIEW

hets, Speakers, ete., ete,

MODERN SE

LEARN HOW
with this!

Here i3 the famous Ghirardi
training course in practical
radio service work complete in
this 1300-page book. an
iNustrated  “‘gold mlne" of
servicing knowledge, starting
with a complete 420-page treat-
ment of servicing instruments
and continuing with nearly 900
more pages of a complete ste
by-step procedure course in
trouble-shooting, testing, align-
ing and repairing all niakes of
sets—all based on practical ex-
perionce. Here's what you learn
2 Test Equipment -
Delcﬂmi?.nil Dhmm- of -li
81

mmerc
'rh:y ngrk,’mlltru on_Data.

rouble- ng = N t
:hort-cut methods. o ewes
8  Repairing—Advanced ‘Fac-
tory Methods'® explalned fully,

Ql.ll-!-l'rl'.lﬂﬁ

with this!

Here's a new kind of servicing
reforence manual, a time-saver
for service men—different rom
anything you've ever seen be-
fore [t's chock-mll of racmry
checked “‘bench  dats’  that
will speed Up every service job
you do! 1t’s the greatest mass
of practical notking data ever
luembled in one

FARREOO +

.
3,31 Case  Histories — E
’ﬁv bie Symptoml and Reme- 3
dies, compiled from actuai 1
Service Records, o
& I-F Peaks_Alignment Data o
for over 15,000 Superhets. =

@ Other Data .. Auto-radio

Instail. and Servici Data;
Noise Elimination; nSErvlclnz
Home

518 PAGES
134 ILLUS.

a "Charts.
Standard Manyal Slze 8vexil),

r=MAIL COUPON TODAY!==
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This broadcast band receiver will appeal to Mr. Set-Builder.
It provides push-button tuning for most popular stations.
Loud-speaker reception is afforded. Latest fyre tubes are

employed, giving maximum sensitivity and quali

ty of sound

reproduction.

its field coil used as filter choke, Parts lay-
out is engineered to provide short direct
leads.

A punched and drilled chassis can be
obtained, making it unnecessary to use any
other tool but a screwdriver, pliers, and a
soldering iron,

The pictorial diagram shows exact place-
ment of parts. Be sure that sockets are
mounted with the guide pin slots pointing
in the dircction indicated. This diagram is
an under-chassis view and socket connec-
tions are considered as viewed from the
bottom. In assembling the parts, bolt the
speaker and tuning dial on last, to prevent
damage or scratching,

Wiring

Wiring should follow the usual practice
of making short, direct leads. Wire the
filaments and power supply portion first;
then the fixed condensers, resistors, and
potentiometers. All these wires should be
kept as close to the chassis as possible.
Finally wire the R.F, leads which are those
connecting the trimmers and all coils. All of
these wires should be kept spaced as far
as possible from each other to prevent
excessive coupling.

Now for the alignment. Plug the power
cord into a 105-125 volt A.C. outlet and
turn the left hand knob, which is the volume
control, all the way to the right. This also
turns on the power., Wait about 30 seconds
for the tubes to warm up. A dull red glow
should be seen through the tops of the tubes.
Tune the condenser manually with the right

hand knob to a station at the high frequency
end (about 1400 k.c.) of the dial. Adjust
the R.F. parallel trimmecr condenser (A)
until the station i1s loudest (this trimmer
is reached from under the chassis and is
located adjacent to the oscillator coil.) Now
tunc in a station at the low frequency end
(about 600 k.c.) and adjust the series padder
(C5) located on the extreme right of the
chassis, at the same time rocking the con-
denser back and forth until the signal is
loudest. Now go back to the high end again
and check for calibration. If the dial setting
reads higher than the actual frequency of
the station being received, turn the oscil-
lator trimmer (B) (also reached from
under the chassis and located to the left
of the R.F, trimmer) slightly to the left.
Then again readjust the R.F, trimmer for
maximum signal strength. If the dial read-
ing is lower, turn the oscillator trimmer
slightly to the right.

I.F. Coils

I.F. coils are usually supplied factory-
adjusted, but it may be necessary to re-
align them. This is a simple matter and can
be done quickly by tuning in a weak signal
until it is received loudest. Adjust the two
triinmers, reached through the holes in the
I.F. coil can which is on top of the chassis,
for loudest response. Next adjust the trim-
mers on the I.F. coil mounted beneath the
chassis. These are reached from the front
of the chassis, just to the left of the volume
control. Incidentally all adjustment can be
done by tuning in a station that is com-

Laoking at the bottom of the chassis.

o

SOLDEA MTC.LUGS
T0 CrASSIS

~ Bottom View of Chassis—

ANTONNE
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Radio Construction

paratively weak and requires full volume
control setting to be heard.

Adjust the automatic tuning push but-
tons after the set is installed in a cabinet.
If a cabinet is not used, adjustment is made
in the same way, however. All adjustments
arc made from the top of the cabinet with-
cut the use of tools.

To make these adjustments, turn cach
pushi-button knob to the left about one com-
plete turn, The knobs are knurled to pro-
vide a positive grip for this purpose.

With the knobs turned free, tune to any
desired station with the manual tuning con-
trol, Depress one of the push-button knobs.
selected to tune this station, as far as pos-
sible and turn to the right to tighten ad-
justment. Meanwhile, hold the manual
tuning control in position to the station
tunted, Be sure the push-button knob is held
down in position while it is tightened.

After the stations are adjusted for each
of the huttons, it is advisable to check
cach button to make sure it is tight
To assure accurate adjustment, the volume
control should be sct at a moderate level
and the station tuned in slowly to a point
of maximum volume and clarity.

It is not necessary to follow any particu-
lar sequence of stations since each button
is adjustable to any station. With each
button definitely set, and securely tightened
to the selected stations, the tuner is ready
for operation.

With the set turned on to a moderate
level of volume, the automatic tuner is
operated by merely pressing a button set
to the desired station. Station selection may
he made automatically or manually at will
since the manual tuning control operates
free and independent of the automatic unit.

Station call letter tabs should le inserted
v the top of the push buttons using designa-
tions corresponding to the station selected
for cach button. Celluloid discs should be
inserted in the knob to cover and protect the
call letter tab.

Parts List for 5-Tube Super

1—Dual 370 mmf. tuning condenser with cam-
acting push huttons

31—, mf. 400 wvolt condensers

3—.05 mf. 200 volt condensers

1—.05 mf. 400 volt coudensers

1—.1 mf. 200 volt condensers

1—300-600 mmnif. mica padder condenser

2—.006 mf. 600 volt condensers

—250 mmf., mica condensers

—15 & 20 mf. electrolytic, 200 volt

—15.000 ohm %5 watt resistors

—150 ohm 1% watt resistors

1—50.000 ohin ¥4 watt resistor

1—1 megohm ¥ watt resistor

1—15 megohmn 14 watt resistor

2—500 ohmm Y4 watt resistors

1—150 and 30 ohm, 15 watt flat resistor

1—Antenna_ coil, covering broadeast band  with
370 mmf. variable condenser

1—OQscillator coil, covering broadeast hamd with
370 mmf{. variable condenser and 300-600 minfd.
series padder

1—Input LF. transformer, 456 kc.

i— Output LF. tran-former, 456 ke.

1—5" electro-dynamic speaker with transformer to
match 251.6G, 800 ohm field

5—~Octal sockets

1—Pilot lite bayonet socket

1—Power transformer with one ﬂecnndnr} for
plate supply only, 500 volt A.C. (.’

1—1 megohm volume control with power n\:tch

B IOt

1—.5 megohm tonc control

MISC[‘ILA\ S:—Knobhs, Hardware, Dial
Scale, Grid Clips, Tube Shicld, Chassis,
Cabinet.

TUBES

1—6A8G

1—6K7

1—6Q7G

1—2581.6G

1—25Z6G

1—o0-8 volt, ,15 amp, pilot lite.
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F.C.C. Gives F.M. Green Light

® ORIGINALLY established to bring order out

of chaos the Federal Commupications Commis-
sion brought the latter to television when giving
the go-ahecad stgnal to frequency tmodulation. The
Commission in its wisdom decided that F.M. on a
commercial basis is desirable in the public interest
and assigned the frequency band from 42 to 50
me. to provide 40 channels, each 200 ke. wide.
Thirty-five of these will be devoted to regular
broadcast stations and 5 to wen-commercial cdu-
cational broadcast stations.

The commission points out that the new service
will not generally supplant standard broadcasting
stations and therefore will not obsolete receivers
new in use. It was unanimously decided that F.M.
is better than A.M. for use on frequencies above
25 me. and that the use of wide bands permits
sreater moise reduction. It is also said that such
bands will permit facsimile transmission on the
same channel.

This new_arrangement has caused television to
be booted off the 44 to 50 me. channel. The fact

that this is the hand heing used by RCA-NBC tele.
vision station W2XBS in New York has caused
considerable conﬂcrn,mon. not only at the station
but also among the approximately 3,000 television
receiver owners recciving programs in that area.
Also lost in the shugfte is the 156 t0 162 mc. tele-
vision channel. The scra.mhl:m.,. claimed necessary
to afford a continuous~ hand for F.M.. also upsets
various other bands.

“In consxdermg these changes,” explains the
Commission, “it was necessary to weigh the par-
ticular needs and problems of the various non-
Federal services as well as the Government's re.
quircmients, and to determine the pemnssnbllny of
the allocation under our international undertakings;
also to have regard for the fnture of radio opera-
tion in the services involved. from an international
standpoint, so far as could he foreseen. The changes
should result in improved service for all stations
which are affected by the Commission's order and
will fully meet the varied situations !)reaen!ed of
a national and international character.

RADIOS IN ONE!

1. LOCAL BROADCAST
2. FOREIGN SHORT WAVE
3. FREQUENCY MODULATION

“THE WORLD'S FINEST RADIO"™

(rescsiliseq

THE NEW CUSTOM BUILT SCOTT

6 times more sensitive than standard produc-
tion radios. A sensational recurd scratch sup-
pressor i3 one of many other exclusive de-
velopments of our own engmeermz labera-~
tories. Long distance reception is clearer,
quieter. gets stations you never heard before!

BE FIRST WITH NEW F.M. RECEPTION

It is predicted that before long practically all
stations will broadcast both AM, and F.M,
programs, Be first. Prepare now for this
superb new reception. When received by the
new F.M, SCOTT, static within the F.M. serv-
ice area simply can't be heard, And all the
golden heauty of the original studio or concert
hall tone is
captured by
this one out-
standing re-
ceiver., A Scott
record changer

The custom built Scott has not only kept pace
but continues far ahead of the newest develop-
ments in radie. For, incorporated into the de-
sign of this magnificent new receiver are the
present AM,. system of broadcast and short
wave reception, and the amazing new FRE-
QUENCY MODULATION system! Both are
developed, we believe, to the highest known
degree of perfection, The Scott you purchase
now will to the best of our knowledge give
you the world's finest local and Ionz distance
reception for years to come. [t |s guaranteed
to outperform any other receiver in the world
or money refunded.

AMAZING TONE AND DISTANCE

Tonal range is 2 to 3 times greater: it is 5
limes more powerful: 5 times more selective:

NO obligation

www americanradiohistorv com

and a rich, au-
thentic cahinet
may be select-
ed to harmo-
nize with other
fine furniture
in your home.

DNE MONTH FOR HOME TRIAL!

Test the tremendous diffcrénce between a
Scott and other receivers. If it does not give
you hetter tone, clearer, quieter long distance
reception, bring in more stations and gfKen-
erally outperform any other radio you've ever
heard. you can return it for prompt refund.
S5 Years guarantee . ., . convenient terms if
desired. ACT NOW! Get the Special Money
Saving Offer.

MAIL THE COUPON FOR SPECIAL INTRODUCTORY OFFER!

E. H. SCOTT RADIO LABORATORIES,
4470 RAVENSWOOD AVE., DEPT. 28M40, CHICAGO, ILL.

Send all facts, specia! offer,

INC.

Scott record review, and order blank,

Name ..... . ......oooiiiiiiininn.n o

Address .o

STUDIOS: CHICAGO, NEW YORK, BUFFALO, DETROIT, LOS ANGELES, LONDON

Please Mention This Magazine When Writing Advertisers 151


www.americanradiohistory.com

Bmateur Radio

100 Watt Phone Xmitter

C. T. Koltz, Jr., W2BKZ", and Gene Turney, W2APT*

PEECH

R'F. JI_ S
CHASSIS AMPLIEIER

MODULATOR

9 we decided to see

how really good a
ham rig could be
built—and the result
was so gratifying it
seemed only fitting
that we record our
100 watt rig on pa-

per.
So here it is—and
we think it repre-

sents all that ama-
teurs could desire—
| both in appearance
and performance.
Yes, even to awing
the brother OMs.
Our rig consists of
three units mounted
in an enclosed 36"
cabinet. As can be
<€ seen from Fig. 1, the
i meter panel with its
five grouped instru-
ments is placed in the

® INSULATED was the word for it! A
few weeks ago a local ham friend of ours
came bouncing into the shack with a four-
page circular showing one of the new com-
mercial transmitters for amateur’ use. He
was in high spirits and just couldn’t wait
until davbreak, for the XYL had just okayed
the nccessary appropriation and our hero
admitted he was through building amateur
gear for life. “But why ?” we asked. "Surely
you are not going to forfeit all that is holy
amongst us and stop building?” Yes, he
was; because in the first place he had vet
to sece a ham rig as nice as the one illus-
trated in his folder and besides—think of the
impression it would create upon the visiting
fraternity. We thought that he might have
something there, but being a bit skeptical
*Kenyon Transformer Co., Inc.

top position. The
R.F. chassis is placed directly below it, with
the speech amplifier-modulator and power
supply positioned in that order. Two ceramic
feedthrus are provided at the top rear for
connection to a low impedance transmission
line.
R.F. Chassis
The R.F. position of the rig consists of a
6L6 crystal oscillator which excites an
RK-39, straight amplifier or {requency dou-
bler depending on the crystal and output
frequencies. The output of this stage is
capacity coupled to an HK-54 final stage.
The unit is mounted on a 12 x 17 x 3 chassis
secured to a standard 1014” panel by means
of a pair of mounting brackets. Placement
of parts can be readily seen from close in-
spection of photos. The three tuning con-
densers are mounted on ceramic standoff

insulators even though connections to their
rotor plates are inade to ground. This ap-
parcnt waste of good insulation is a means
to an end. In the efficient operation of mod-
ern, high gain vacuum tubes short and
direct ground circuits are almost as essen-
tial as the tubes themselves. Hence, the
msulation of the tauk condensers with their
rotor connections being brought down
through grommets in the chassis and made
to the actual grourd at the bypass con-
densers grouped at the socket. Fig. 4 clearly
shows the parts placement as well as the
position of the cables and ground buses.
Four 5 prong sockets are provided for as
many crystals and are located directly back
of the 61.6. A four-position rotary switch
connected by a long shaft is mounted to the
underside near the crystal socket. The final

The average ham, and espe-
cially the beginner, will be
greatly pleased with this 100
watt transmitter as it covers
all the usual bands—I10, 20,
40, 80 and 160 meters. Data
is included for a well-de-
signed speech amplifier-
modulator and a well-filt-
ered power-supply. Instruc-
tions are given for tuning up
the transmitter.

stage filament transformer is placed on this
deck to forestall the possibility of filament
voltage drop always present when long
leads are used in the inter-chassis cable. As
will be noted in Fig. 3, all of the final stage
components except the filament bypass con-
densers, are grouped together on the topside
of the chassis. The final tank coil is mounted

Below—rear and bottom views of the radio frequency unit.
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on twe polystyrene standoff insulators up
close to the tuning condensers, making for
short tank leads and an ideal location for
the plate choke which is mounted benceath
it. Directly to the right of the condenser
is a fixed 75 micro-microfarad condenser
whicl is used only for 160 meter operation.
When operating on all other bands, the
padder 18 removed. A closed circuit jack
adjacent to the eleven point socket is for
the msertion of a key for break-in keying
of the oscillator. The oscillator and ampli-
fier-doubler incorporate band-switching tur-
ret assemblies whiclt simplifies immensely
the rapid changing from one band to an-
other. Variable coupling between the 606
and the RK-39 in the form of a small con-
denser, aids greatly in optimum adjustment
on the highest frequencies of the ten meter
band and the lowest frequencices of 160. For
an arbitrary midscale setting of the capacity,
overdrive to the RK-39 on 160 meters as
well as insufficient drive on ten meters was
cvident, causing inefficient operation in both
cases. An increase ar decrease in capacity
depending on frequency has a marked effect
an proper amplifier-doubler operation. Of
course, due to its loading effect on the oscil-
lator tank circuit, the same circuit may have
to be re-resonated with each adjustment of
the coupling capacity. Such changes can be
made from the panel front by virtue of the
flexible and insulated shaft coupling be-
tween it and the condenser mounted on the
underside of the chassis bhetween the RK-39
and 61.6 sockets.

The Speech-Amplifier-Modulator

This unit 1s momnted ona 12 x 17 x 3 light
gauge stecel chassis and fastened to a stand-
ard 834 inch panel by means of side brackets.
The tube line-up consists of a high gain
65]7 resistance coupled to a 6C5 which is
also coupled similarly to a single GF6,
pentade connected. This 61°6 driver supplied
sufficient signal to swing the 1T7-20 modu-
lators. The over-all gain of this unit makes
it adaptable for use with any high im-
pedance microphone, having a level no lower
than 75 db. below the reference point of
006 watt, A frequency response curve was
taken on the unit and showed a flat response
within 2 db, from 300 to 11,000 cycles! A
sharp drop beyond 300 cycles was apparent
and due largely to the use of the 6F6,
pentode driver tube. The selection of the
tube in the design was prompted by eco-
nomical reasons dne to its high amplification
qualitics at a comparatively low plate cur-
rent with a conscquent saving in power
cquipment, A decision between cconomy of
apparatus and loss of low frequency re-
spanse went in favor of the former because
no definite advantage from amateurs’ angle
could he gained by the inclusion of fre-
quencics helow 200 eveles, while the saving
i cquipment certainly presented  tangible
results. Lavout of components i3 easily seen
in Figs. 5 and 6, The 657] input tube can
he seen close to the panel and on the right
side of the chassis, The 605 s placed to the
leit of it with the 6156 driver just back of
the driver transiormer. The larger trans-
formers on the left side of the chassis are
the modulation and filament transformers.
The filament unit is mountel towards the
pancl and supplies the heaters of modu-
lators, speech and exciter tubes. The 11
point socket at the left rear s for the inter-
chassis-cable conmection while the three

for July, 1940
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Wiring diagram of the complete 100-watt phone transmitter, including the speech amplifier~
modulator section.

feedthrus at the right are high voltage and
miodulation voltage connections, It would
be wise to shicld both leads from the gain
control in the centre of the panel. Two jacks
arc provided on the panel front, one for the
microphone and the other for monitoring
PUTPOSCS,
The Power Supply

The power supply consists of a multi-
winding power transformer employed with
three 83 type mercury vapor rectifiers. For
the higher voltages two of the rectitier out-
puts are connccted in series. The remaining
supply is for the lower voltages of the
exciter and speech amplifiers. This method
has not heen universally employed probably
because amateurs in general haven't been
informed heretofore as to its many advan-
tages. Primarily it definitely is more eco-
nomical, hoth from the tube complement
and physical size standpoint. Then, too,
rectifier filament transformers decrease in
muubers, physical size and price, the last
item being rather important to the hanw.
And last, but not least, a transformer of
this type has a decided universal flavor in
that voltages may Lie increased or decreased
within reason, by merely changing taps or
using the method of connecting the various
secondaries. It is a component which cannot
became obsolete, All the power supply parts
are securely holted to a 12x17 x2 heavy
duty, steel chassis, A standard 104" pancl
is fastened by means of side brackets and
mounts both the filament and plate switch
with their associated pilot lights, Doth sup-
phy bleeders are scenred by the supporting
clips to convenient mounting holes above
deck as can be seen in Fig. 8. The trans-
former position of the inter-chassis-cable
and high voltage connections are also appar-
ent from the same photograph. The com-
pleted chassis 1s carefully wired and cabled
with a strong waxed cord presenting a ncat
and commercial looking unit as evidenced
by a view of the understde in Ifig. 7. It is
suggested that all leads to the various com-
ponents be brought ont of the cable in a
small loop, This nakes for easier removal
of cach part in case of possible difficulty.

www americanradiohistorvy com

Tuning

In view of the simplicity of design and
layout, tuning is a relatively casy matter.
Assuming that all tubes and crystal or
crystals are in their proper places, selection
of the desired crystal, oscillator and ampli-
fier-doubler plate coils is made by means of
the selector switches fonnd on the lower
part of the R.I%. pancl. In other words for
20 meter operation, the crystal selector could
be set with 40 meter quartz plate and the
oscillator plate tank at the same hand with
the RK-39 stage using a 40 meter coil. Or,
by the flip of a hand, a 20 meter crystal
could be employed for straight-through op-
eration. This latter methad is not recom-
mended due to the ease with which beam
type tubes have a tendency to go off into
sclf-oscillation. It has been found much
more advantageous to always try to operate
this stage as a deubler. Of course, this is
quite impossible in the 160 meter band. The
variable coupling or excitation control can
be set arbitrarily at midscale for carly
adjustments, The operatur soon learns from
experience its proper setting for cach dif-
ferent band. Olwiously, less capacity will be
required on the lower frequencies than on
the higher ones, due to the presence of
higher driving power available from the
oscillator with lower frequency crystals.
Power is now applied to the exciter stages,
cach being resonated at its fundamental or
harmonic frequency, depending on the par-
ticular sctup. This resonance is indicated by
a dip in plate current of the stage under
adjustment and a rise in current of the
stage ahcad of it. Initial adjustment should
he made with the final stage B plus voltage
disconnected at the feedthru insulator, With
the filaments heated, final tank coil in its
correct position and an indication of grid
current, neuntralization of this stage should
he attempted. It is suggested that neutraliza-
tion he accomplished on the highest fre-
quency of narmal operation for best resnlts.
[Final plate voltage can now be applied and
the stage resonated and loaded with an an-
tenna. IFor 160 meter operation it will be
necessary to use a 75 micro-microfarad fixed
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Amateur Radio

HOW TO

LEARN co DE

Whether you wish to enter radio as a career
or merely add another valuable and fasci-
nating accomplishment to your achieve-
ments, the All Electric Master Teleplex Code |
Teaching Machine will show you how. Tele- |
plex records your sending in visible dots and
dashes on a specially prepared waxed paper
tape and then sends back to you at any
speed you desire. It does not merely show
you code. It i8 code. No experience needed.
‘While not designated as
| standard equipment, Tele-
plex is used at many U.S.
Army Posts, Naval Train-
. ing Stations as well as by
the American Tel. &
Tel. Also by practi-
cally every private
school in the U.S.
. ’ L& teaching the code;
and many foreign
governments. We furnish you complete
course, including practice messages, the All
Electric Master Teleplex, plus a persopal
service on a MONEY BACK GUARANTEE.
Low cost. Easy terms. Without obligation
write for booklet ‘S°7.

TELEPLEX COMPANY

67-69 Park Place, New York
In Canada write:
CANADIAN ELECTRONIC INST., TORONTO, ONT.

Be a Champion with a

VisrorieX “CHAMPION”

| 3995

At Your Dealer's

A “STAR" Performer

Standard size black base. Chromium finished top parts.
Equibped with 3/16” diameter contact points. Furnished
without circuit closer, cord and wedge,

Like all true champions, this new Vibroplex ~"CHAM.
PION"’ defles competition. Handsome in design. sturdily
built and a “*STAR’" performer . . . the "CHAMPION" is
our answer 10 the demand for a BUG of established qual-
ity, proved sending ability and assured ease of operation
at 'a price within the reach of everyope. Designed pri-
marily for the amateur, professional operators will find the
“CHAMPION" amply qualified te Eive an expert account
of itself on any assignment. Ses the “CHAMPION" at
your dealer's to-day. If he cannot supply you, write or
order direct from us. Money order or registered mail.
Write for ilustrated catalog.

THE VIBROPLEX CO., Inc.

832 Broadway New York, N. Y,

EASY TO LEARN CODE

learn or increase speed with
e Teacher. Affords

it is easy to

MACHINES FOR RENT OR SALE
The Instructograph Code Teacher
{iterally takes the place of an
operator-instructor and enables
anyone to learn and master_code
wi further 1’ Thou-
sands have used and endorse the
Instructograph System. Write tqda¥
for full particulars and ¢onvenien
payment and rental plans.

AMATEUR RADIO LICENSES

Day and evening classes in code and theory

Home Study Courses
Hundreds of students now on the air.
Results guaranteed. Reasonable, efficient

and therough.
AMERICAN RADIO INSTITUTE
1123 BROADWAY NEW YORK, N. Y
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padder condenser, in conjunction with an
80 meter coil, which plugs into a caramic
holder mounted adjacent to the tuning con-
denser, Coupling in the final stage coil can
be increased or decreased by altering the
position of the rotating link coil provided
in all P.A. tank coils. The oscillator plate
current under normal operation should be
between 20 and 40 ma. depending on fre-
quency. The RK-39 current is approxi-
mately 60-80 ma. with P.A_ grid and plate
currents of the order of 25 ma. and 125 ma.,
respectively. Modulator plate current should
swing to approximately 120 ma. to fully
modulate the carrier. When all stages arc
properly tuned, it woukl be wise to recheck
the voltages supplied by the variable taps
on bleeder R-21 and final adjustment made,
based on results found there.

Parts List for 100-Watt Transmitter
CORNELL-DUBILIER

C1 4-6D2 .002 Mi.
C2 -6D2 .002 Mf.
*C3 MR 150 BS
4 -6D2 002 Mi.
*Cs ZR 50 AS
C6 4-6D2 .002 Mf.

LR.C.
ohm
R1 100)M 7] Watt
*R2 507-397 200 0 Watt
R3 507-412 10M 10 Watt
R4 50M 2 Wart
*RS 507-436 5000 20 Watt
R6  507-334 500 10 Watt
R7 100 14 Watt
*R8  507-339 2500 10 Watt
R9 3 Meg % Watt
R0 1000 A Watt
R11 I Meg A Watt
R12 250M ¥ Watt
R13 0] 1% Watt
R14 13-133 S00M Pot. Watt
R1S 3000 1A Watt
R16 S0M 1/ Watt
R17 10M 2 Watt
R18 250M 3 Watt
R19 00 Watt
*R20 507-459 35000 50 Watt
R21 507.748 20M 100 Watt
R22 507-423 200 20 Watt
R23 300 JA Watt
*—Ward Leonard
KENYON
Ti T-659 T6 T-168
T2 T-355 T7 T-371
T3 T-166 T8 T-380
T4 T-166 T9 T-254
TS T-514 T10 T-469
BROWNING

L1—S5-PL Bandswitch
L2—S5.PL Bandswitch

o |

Above, at left, rear and bottom views of the speech amplifier. Righi—-reQr and bottom views
of the well-filtered power-supply unit.

C7 4-6D2 .002 Mf.
*C8 MR 150BS
Co 4.12D2 .002 Mf.
C10 4-12T1 L0001 M{.
Ctt 4-6D2 .002 Mi.
C12 4-6D2 .002 Mf.
**C13 100FD30
*Cl4 ADN Neut. Cond.
C1s BR102AS 10 Mi.
Ci16 DT4P1 -1 MA.
C17 DTsS1 .01 Mf{,
C18 EP9080 8 MA.
C19 BR102AS 10 MA.
C20 DT6S81 .01 M{,
C21 EP9080 8 M{.
C22 BR102AS 10 M{.
C23 TLA 10010 1 M{.
C2¢ (2 TLA 10020 2 M{.
C2s TLA 6040 4 Mf.
C26 TLA 6040 4 M{.
*C27 JD800S (for 160 meter band only)
JOHNSON
L3—"Hi-Q" 669 Mounting Base
660 10 meter band
661 20 meter band
662 40 meter band
663 80 meter band
664 160 meter band
RFC2—750 Choke
*—Cardwell

** _Johnson

Please Mention This Magazine When Writing Advertisers
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TRIPLETT

M1—227A 0-100 Ma. Meter

M2-~227A 0-150 Ma. Meter

M3—227A 0-50 Ma. Meter

M4—227A  0-200 Ma, Meter

M5—227A  0-300 Ma. Meter

BUD

RFC1—CHS569 Choke

AMPHENOL PARMETAL
1—SS8 socket 1--DL-3513 Cabinet
5-—S85 sockets 1—MG-52 Panel
4— S84 sockets 2—G-3605 Pancls
3—S11 sockets 1—G-3604 Panel
2- S4 sockets 1—C4516 Chassis
3—S8 sockets 2—C-4517 Chassis
3—PM11 sockets 3— SB71} Brackets
BUD RAYTHEON
7—436 Fecdthry Insul. 1—61.6
3—FC795 Couplings 1—RK39
2—JL1695F Pilot Lights 3—83
2—8WI111§ 1—6F6

3—J1325 Clsd. Ckt. Jacksl—6CS
2—TC490 Tube Caps 1—68]7

}—4 Pos. Isol. Rotary
Switch HEINTZ & XKAUFMAN
3—D1732 Dials 1—HKS54
8—Indicator Plates
2—Dial Plates TAYLOR
2—TZ20

RADIO & TELEVISION


www.americanradiohistory.com

gmateu‘z Radio

Learning The CODE Made Easy

@ [ AM sick and tired of listening to you

fellows who whimper, “I'd like to be a
ham, but I just can't learn the code. I think
that the government is an old meany for
asking me to learn the code before giving
me a license.”

Get this straight: No one but yourself
cares a hoot whether you become a ham or
not. A radio amateur license is a privilege
accorded to those who carn it: and it is
not, as some of you think, something that
the government owes you and refuses to
ray, The amateur bands are a little too
crowded for comfort anyway; so if you
insist on continuing to yell and wring your
kands, that is just dandy. It will mean that
much more room for the rest of us. If you
had put half the encergy you wasted trying
to get around learning the code into actually
learning it. your ticket would have been
adorning the walls these many months.

If that shoe fts, wear it. If, however,
you cannot coax your little cleven into the
leather, stop your crying a minute and
think this over: In order to sccure your
license, you have only to learn the dot and
dash cowbinations for twenty-six letters,
ten numerals, and about ten other marks
of punctuation and operating signals. In
all, there are less than fifty combinations
that must be mastered before you secure
your license, Fifty little memory exercises
standing between you and your ticket! Why,
the average fliuning youth has that many
telephone numbers on the tip of his tongue.
If you let a little thing like learning the
code stop you, you would never make a ham
anyway. The first time your crystal oscil-
lator refused to perk, or a parasitic oscilla-
tionr developed in your amplifier, you would
be through.

Now, if you are not lower than a moron
in intelligence, if you are not bluffing alout
wanting to be a ham, and if you are willing
to make a small investment of effort in
order to sccure a large return in enjoyment,
[ can tell you how to learn the code in a
few hours. Note, though, that I do not say
that I can teach you the code. I say, using
my words advisedly, that I can tell you
how to learn the code. The final success
or failure of the attempt is strictly up
to you.

M:iuny books suggest that you learn the
letters in some particular order, such as
atphabetically, the dot letters together and
the dash letters together, cte. This s
wrong, in my opinion. Anyone who advises
you to lcarn the cade in this manner does
not have a clear conception of what kind
of a process learning the code really is.
He considers it a remembering process in
which the mmenomic device of association
of ideas is a lelp. An illustration of this
device is the association of a man’s name,
Brown, with colors, In trying to recall the
name, one first remembers that it is as-
sociated with colors and then quickly selects
Brown as the required name.

for July, 1940

John T. Frye, W9EGV

In recalling ideas that are scldom used
and which one has plenty of time to con-
sider, this device is an excellent aid to the
memory ; but it is of little use in learning
the code Dhecause that process carries Dhe-
yond the region of memory into the horder-
land of conditioned reflex. When first
learned, the copying of a letter consists of
three steps: hearing  “dit-dit-dit” in the

carphones, reasoning that this sound repre-
sents s, and writing the letter 5. Mastering
the code is simply the climinating of the
sccond step. \s soon as the car hears
“dit-dit-dit,” the hand must start writing s
and the thinking mind wust not be called
upon to play any part i this process, Copy-
ing code must be as divorced from thinking
as is cating or whistling: and it should be

VITAL AIDS FOR

DE LUXE MODEL

STREAMKEY

(See large illustration at right)

MODEL No. 300— 5285
Net to the Operator

Professional Model

STREAMKEY

(See small illustration at right)
MODEL No., 200— s‘lso
Net to the Operator

AMATEUR MODEL
STREAMKEY

{See small illustration at right)

MODEL No. 100— s‘loo
Net to the Operator

LEARNING CODE'

SIIPER
STREAMSPEED

No. 56 $ 1 1
NO. S600PC NETTOTHE
OPERATOR

STREAMSPEED-—Model No.
S600SC—with silver points
instead of
platinum

............... 3950

PROFESSIONAL MODEL, MAG KEY 50 Nettothe
MODEL No. P500 (not shown) ST S
AMATEUR MODEL, SPEED KEY sE595 feiiothe

MODEL No. A400

(not shown)

T. R.

100 BROOKLINE AVENUE

NS\ ODE No. 5700—Net to
| the Operator Including Tube

Write for Catalog RT7 illustrating and
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OSCILLATONE

5695

describing my complete line of

SPEED aids.

McElroy

BOSTON, MASS.
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WHY NOT LEARN
CODE RIGHT?

There are twe ways of learning code. With the
long way, you spend hours and hours on practice

SEND FOR-

and eventually obtain some small measure of pro-

ficiency. But with the right way, the Candler way,
you learn the correct fundamentals from the start,
you learn the proper co-ordination and mind train-
ing, and, almost before you know it, you are taking
and sending code with the best of the ops. Candler

FREE

1940 BOOK
OF FACTS!

does for you in a few weeks what months of un-

Ask

directed practice cannot do.

trained operator, there are thousands of them.

CANDLER SYSTEM CO.

DEPT. §-7

52 pages of wvital
information about
code, new F.C.C, reg-
ulations, probable
exam questions and
answers. Send for it
today!

any Candler

ASHEVILLE, NORTH CAROLINA, U.S.A.

ENJOY NEW THRILLS IN SENDING speed
and accuracy—new eéase in operation—new,

simple control at all speeds with
FLASH

BUNNELL-MARTIN wevs

the “ace”™ line of semi-automatic, Single lever sending
machines_which we now offer at new, sensationally low
prices. Every machine factory tested and backed by
an unconditional money-back guarantee.

Your choice of ths No. [ (shown here}
No. 6 (nbt shown)—
"Bu:k erackle s1:!\:“isr| ........... vevneas $10.50

We manufacture besides the Martin Keys a complete line
of telegraph equipment. including various types of tele-
grabh and radio Keys. sounders, relays. blinker sets. etc.

J. H, BUNNELL & COMPANY

Bunnefl Building 215 Fulton St., New York, N. Y.

learned in such a manner as to make the
association between sound and letter purely
antomatic, depending not at all upon
meniory or memory aids.

Now that yvou know what we are trying
to do, let's do it!

First, cut out fifty little slips of cardboard
or heavy paper and print a letter, numeral,
or operating signal upon one face of each.
Upon the opposite side of each, write out
the dot and dash equivalent of the symbol
appearing on the face, using the word *dah”
to represent the dash and the word “dit”
to represent the dot. For example, the card
that has C on one side will have “dah-dit-
dah-dit” on the other. Never speak or think
of the letters as lbeing represented by dots
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and dashes. Always consider them as being
composed of “dits” and “dahs,” the nearest
phonetic equivalents to the scunds these
symbols have when heard over the air.

Next, hie yourseli down in the cellar,
out in the orchard, up in the haymow, or
to any other place where you can have
sufficient privacy to be able to talk to your-
self without raising questions concerning
your sanity. Arrange the cards with the
“dit-dah” sides up and shuffle them. Take
the top card; examine both sides of it; then
say aloud the inscription on the top while
you write the letter on the bottom. For
instance, if the top card should be that of
K, say “‘dah-dit-dah” and at the same time
write “K." In saying the inscription, pro-
nounce it just as rapidly as you can and
still keep the separate syllables distinct.
Do not leave long, uneven spaces between
the “dits” and “dahs” but try to say the
combination as a complete, well-articulated
unit. Repeat this process ten times; then do
the same thing with the next card and the
next through the entire pack. After you
have gone through the entire deck, reshuffle
1t and start over, Keep this up, making no
attempt to remember which combination
belongs with what letter, until vou are
tired; then call it a day!

Each day devote an hour or so to this
practice. At the end of the third or fourth
day, you should find yourself starting to
write the letter that belongs with a par-
ticular combination as soon as you read
the combination aloud and before you have
turned the card over., When this occurs,
really try to write the letter belonging to
each combination hefore you look at the
other side of the card. Those which you can
do without the least hesitancy, lay to one
side; continue to practice on those about
which you are not quite sure, Every once
in a while, run through the entire pack to
make certain that you have not forgotten
some of those that you thought you knew.

\When you can go rapidly through the
pack, writing each letter or numeral quick-
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ly and correctly without having to think
about it, you can throw away the cards and
pick up the earphones. From here on, you
will learn to copy by copying.

Turn your receiver to one of the amateur
code bands and listen for “dah-dit-dah-dit
dah-dah-dit-dah.” This “CQ"” will be re-
peated several times; then it will be fol-
lowed by *dah-dit-dit dit” (de) or “dit-dit-
dit-dah”™ (v) and the call letters of the
station, very probably consisting of “\W”
followed by a numeral from 1 to 9 and two
or three identifying letters. This call will
be repeated three or four times, and then
the station will start calling CQ again,
only to follow this with a repetition of the
call letters. This process will continue for
a length of time inversely proportional to
the operator's quality and will be terminated
by the letter "K.”

When you hear that, hunt up another
CQ and see how long it takes you to figure
out the call letters of the station. Keep
doing this until you can get the call the
very first time it is sent. When you can
do this, you are ready for the next step.

After a station has called CQ and sent
K, continue to listen on its ifrequency for
a minute or so. If he has any luck, you will
kear him come back on the air in a short
time calling another station and signing his
own call. Then the odds are slightly better
than 199 to 2 that he will send the follow-
ing verbatim: "-...-Tnx ferclom-...-ur
sigs RST (1-5) (1-9) (1-9) hr in (city)
(state) -...-wx hr (warm, cool, cold) es
(clear, cloudy)-...-QRK? QRA?.-.-.
Then he will sign his call and sign “K.”

As you can see, hams like to make things
tough: they further complicate the diffi-
cultics of learning to read code by employ-
ing many weird and arbitrary abbreviations.
However, these are easily mastered and can
be figured out at your leisure after you
have written them down. When copying,
concentrate on getting each letter written
down correctly and do not try to figure out
words in advance. Use the same system in
copying words that you emploved in copy-
ing call letters in which there was no logi-
cal connections Detween the different
numerals and letters. Under no circum-
stances try to copy in your head. Always
use pencil and paper.

After you have become able to copy the
average ham at a fair speed and have
learned how the letters should really sound.
you are ready to learn to send. Up until
this time, you should not have touched a
transmitting key, for, not knowing how
sending should be spaced, yon would haze
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Diagram of code-practice oscillator.
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learned some bad sending habits that you
would now lhave to forget—a long and
wastcful process.

The cquipment that you will need to
practice sending is a good key and some
piece of apparatus that will produce a
steady, musical note in carphones. ISither
a buzzer or an audio oxcillator will serve
this purpose. So many code practice devices
have been described in detail in this maga-
zine before that [ shall not claborate on
them here, but the audio oscillator shown
in Fig. 1 is a standard circuit and a depend-
able performer,

In learning to send, you must reverse the
process you used in lclrumg to receive.
You learned to copy individual letters, but
1 want you to practice sending whole
sentences, The reason is simple: sending
is composed of spacing, spacing between the
parts of a letter, spacing between letters,
and spacing betwceen words. Each of these
spaces is different in length, and the sooner
vou learn to distinguish between them the
better. In sending complete sentences, you
must use all three of these spaces side by
side; and this cnables you to recognize their
comparative lengths in a short space of
time.

It is of first importance that you start by
holding the key correctly. The thumb is on
the leit side of the key : the “pointing™ finger
is on the top; and its neighbor is on the right
side of the key. The hold is “‘gentle but
firn.” You do not grab hold of the key as
though you intended pulling it up by the
roots ; neither do you “slap™ it. The svring
is adjusted so that very little effort is re-
quired to depress the key, and this spring
is permitted to do its job of raising the
lever,

Sending is a “push-push™ affair and
not, as some scem to think, a “push-pull”
business. The contacts arc spaced ahout a
sixteenth of an inch. Too close spacing will
result in chattering, and too great spacing
will make your sending sound as though
you took the phrasc “pounding brass” too
literally.

Prepare some short sentences of five or
six words and practice sending them. In
doing this, try to imitate the mechanical
sending of a machine, Pay particular atten-
tion to your spacing. Technically, a dash
is cqual to three dots; the space hetween
the parts of a letter is cqual to one dot;
the space hetween letters is cqual to three
dots; and the space hetween words is cqual
to five dots. The practical equivalents of
these things are as follows: a dot aud the
space between the parts of a letter are as
short as they can be made; a dash is long
enough that it will never be mistaken for
a dot and ne longer: the spaces between
letters and words are sufficiently different
in length to preclude any possibility of one
being mistaken for the other. Learn to send
cach letter as a single, compact unit. Vary
your sending speedd by lengthening the
space between letters, but always send each
letter in the same manncer and at the same
speed.

Do not practice until your arm becomes
tired and starts to perform erratically. As
soon as you feel your arm and wrist muscles
begin to tighten up, stop practicing! You
will find that the use of a wrist movement
in sending will be less tiresome than if the
entire forearm 1s used,

for July, 1940
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For Best HAM Station Photo
To Thereia pe:uoney W5GXT

® TWO “rigs” are employed in the shack.

The large rig to the right is a Gross
CB35, which is used exclusively on 10 meter
phone, with a power input of 80 watts.
The tube lineup of this rig is as follows:
42 crystal oscillator, a 6L6 huffer-doubler,
and two T20s in the final. The modutator
consists of 6C3, 6N7, 6C3s and GL6s. Type
83 tubes are used in the power supplies.
Break-in is used, and an antenna change-
over relay switches the antenna, which is a

Here is the new "Award of
Honor" Plaque which meas-
ures 5" x7” in size. It is
handsomely executed in colors
on metal, and is framed,
ready to hang on the wall,
The name of the winner will
be suitably inscribed.

Note These Important Rules

Attach a brief description not
longer than 300 words, describ-
ing the general line-up of the
apparatus employed, the size,
type and number of tubes, the
type of circuit used, name of
commaercial transmitter—if not
home.made, watts rating of the
station, whether for c.w. or
phone or both, etc., also name
of receiver.

State briefly the number of
continents worked, the total num-
ber of stations logged or con-
tacted, and other features of
general interest. Mention the
type of aerial system and what
type of break-in relay system, if
any.

Important — Enclose a_ good
photograph of yourself, |f your
likeness does not appear in the
picture!

You do not have to be a
reader of RADIO & TELEYISION
in order to enter the contest.

Address all photos and station
descriptions to Editor, Ham Sta-
tion Photo Contest, c/o RADIO
& TELEVISION, 20 Vesey Street,
New York, N.

www americanradiohistorvy com
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Mimms Signal Squirter, {rom transmitter
to receiver. Mike is an \static D 104,
The receiver is a Hallicraiter Super Sky-
rider SX17. To the left is a DB20.
(Miss) Tueresa Pessoxey, WSGXT,
411 So. Sycamore Street,
Palestine, Texas,

(Miss Pessoney is the only woman in

Texas to become a member of the Army
Amatenr Net.)
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DESIGNED for
APPLICATION

MODERN SOCKETS for MODERN
TUBES! Long flashover path to chassis
permits use with transmitting tubes, 866
rectifiers, etc. !deal for mounting on
rugged thick cast aluminum chassis now
being used on much of the better com-
mercial equipment. Long leakage path
between contacts. Contacts are type
proven by hundreds of millions already in
government, commercia! and broadcast
service, to be extremely dependable,
Sockets may be mounted either with or
without metal flange. Mount in standard
size chassis hole. All types have barrier
between contacts and chassis. All but
octal also have barriers between indi-
vidual contacts in addition.

Catalogue Upon Request

TA K

{ES MILLEN
CHANGEST

MFG.CO

MALDEN, "r'.-
New Accurate

10" Slide Rule 90

Enableg you to do dificuit calculatlons instantly e
without psper or pencll—multiplying, pro-
portions, division, extracting roots,

ete. Accurate, white composi-
tion face. Has Standard
A, B.C D.

and K scales -

cluding slide rule, 32-page
illustrated instruction book, carry-
ing case, send 50c In_coins or U. 8.
stamPs (60c in Canada). Mailed postpaid,
Satisfaction guaranteed or money refunded. {Schools
and dealers: write for quantity prices.) BOX 2413

LAWRENCE ENGINEERING SERVICE
DEPT. RT-7. PERU. INDIANA

SHORT WAVE CONVERTERS for
7 CAR RADIOS

Can be attached to any car
radlo

MODEL §00-A covers 49-
81-25-20-19 and 18 meter
bands. Designed for Ameri-
can and Forel short wave
broadcast. Distance range
5.000 to 10,000 miles. List
Price evcevnraanss $24.93

ndenst ., €O
1800 to 2800 kﬂs

fixed condenser. Covers 1500 to 2600 Xc. Two_ metal
tubes, exceptlonal distance range. List Price $
MOD 200 with variable condenser, covers
8000 kilocycles. List Price ... .......,...¢0-= B
MODEL S00-A with varable condenser and illuminated
dial covers 1800 to 6000 kc. Very &eénsitive, has two
metal tubes. Exceptional distance ranire. List Price $21.95
Jobbers and Daalers Wanted

lac nlnln uBnnA‘nnlEs 3334 N. New Jersey St., Dept.

RY-7, Indianapolis, Ind.. U.S.A.

BLILEY CRYSTALS

10-20-40-80-160 Meter Bands

Aow $3.35 up.
Bliley Electric Co., Erie, Pa.
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Powerful Amateur Stations Extend Services of

World's Fair Station W/2USA

By Acting as Relay Points
Fourth Article on New York World Fair Amateur Station

Arthur H. Lynch, W2DKJ*

@® PICTURES 1 and 2 are of the installa-

tion owned and operated by Dorothy
Hall, W2IXY. it is doubtful if there is any
amateur station in the world which is better
known. You may remember that Dorothy
was very active in securing assistance for
the inhabitants of Pitcairn Island during
the time they had a tyghoid epidemic, or
were supposed to have had one. Essential
details in connection with Dorothy’s station
are as follows:—

She has verified two-way phone contacts
with 103 different foreign countries. She
has worked 33 zones—there are only 34—
and she is the only woman member of the
A.R.R.L. Century Club. On two-way phone
she has worked all Continents and worked
every State in the Union. Dorothy is the only
woman member of the W.A.C. and W.B.E.
Clubs. On two-way phone she is also a
member of the A-1 Operators Club, as well
as being the first woman to work KC4USA
and KC4USC of the Byrd Antarctic Expedi-
tion. She has 27 complete sets of Worked-
All-Continents QSL cards, and has held a
class “A” operator’s license since Nov. 4th,
1936. She kept schedules with VR6AY Pit-
cairn Island for 270 days, during which time
gshe only missed two contacts, and she has
worked HK5AR in Cali, Colombia, every day
for two years, and VU2CQ at Bombay, India
every day during the past three winters!
She has worked 0X2QY, the MacGregor
Expedition at the North Pole on October
5th, 1937, taking a message from one of
the men on the expedition, and on April 8th,
1940 she did the same thing for the same
man, who was then a_member of the Byrd
Expedition at KC4USA, Little America
(South Pole).

The antenna suspended between the two
steel towers is a Lazy-H array, composing
four half-waves in phase. The small antenna
in the background is a single element rotary
beam for 10 meter operation, while the hori-
zontal single element unit in the foreground
is a rotary beam used for 20 meter opera-
tion.

Strange as it may seem, this 20 meter
horizontal antenna was used during the re-
cent ARRL DX Contest to work XUBAM,
Shanghai; KA4LH in the Phil]ié) ines;
PK4LZ, Java; K7GFC, Alaska; NYD,
Hawaii; KF6JEC, Canton Islands, South
Seas; K6NYD operating portable as KE6 at
Puka Pinnacle Reef in the Mid-Pacific;
CP2AC at Bolivia; YSIMS in Salvador;
ZP6AB in Paraguay; when it was impossible
to raise any of those stations using the
large four-clement beam.

The transmitter shown to the left of the
photograph (interior), is a one kw. outfit
designed and built especially for W2IXY by
the Erco Radio Laboratories of Hempstead,
Long Island, and the receiver is a National
HRO. The monkey shown in the photograph
is the station mascot and does everything
but talk and throw the switches. W2IXY is
located at Springfield, Long Island, New
York. Dorothy Hall is the 2nd district chair-
man of the “YLRL” (Youag Ladies’ Radio
League) which is affiliated with the A.R.R.L.
it is a newly formed organization of am-
ateur lady operators, which has made very
rapid progress.

Picture 3 is Viela Grossman, W2JZX.
Hers is indeed a radio family sinece her hus-
band, Samuel J. Grossman is W2JDG, and
her 16 year old son, Kenneth J. Grossman
is W2LJJ. “Vi,” as she is known on the
air, was an official phone station and an
official broadcasting station for the A.R.R L.
She won the All-Season cup for official
phone station activity for 1939. She is a
member of the Second Corp Area of the
Army Amateur Radio System and was staff
artist for the Second Corp Area Radio
Amateur Bulletin, called the “Scarab.” Only

¥Managing Director, W2USA Radie Club.
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a short time ago she was Emergency Co-
ordinator for Nassau County and Chairman
of Communications for the American Red
Cross Disaster Committee for Nassau Coun-
ty. During the hurricane which struck Long
Island last year, she and her son Kenneth
were active at Bayshore and Fire Island,
where they remained at the Police Barracks
for five days. For this work, her name was
nominated for the 1939 Paley Award by the
radio editor of the Brooklyn Daily Eagle,
and the Second Corp Area AARS.

Sam Grossman operates an official phone
station on 75 meter phone, and Kenneth
Grossman is active on 2% meters. “Vi”
operates & 250 watt rig, built for her by
Byron Kretzman, W2J TP, while the receiver
is a Hammarlund HQ-120-X. W2JZX is lo-
cated at East Rockaway, Long Island.

Photographs 4, 5 and 6 show the trans-
mitter, operating position and the four-
element, 10-meter rotary array at WIKTF,
the de luxe station owned and operated by
Dave Kendall at Stamford, Conn. The two
de luxe racks shown in photograph 4 house
the one kw. radio frequency unit with its
power supplies, in the cabinet to the right,
while the left-hand cabinet contains the
modulator and all of its power equipment.

In addition to re-transmitting messages
and QSTs from W2USA on the 160 meter
band, W1KTF ig extremely active on the §
meter band with stations up to 2500 miles
distant. The 5 meter converter designed by
Frank Lester is shown immediately before
Dave at the operating position, and it is
used in conjunction with an R.M.E. 69
receiver.

Immediately above the peak of the house
is the very business-like looking 16-meter
array at WKITF, while to the right, atop
the thin pole, may be seen the 5 meter
double-extended zepp, which has been used
to excellent advantage at this station.

Picture 7—It is doubtful that any 5 meter
station anywhere in the world is better
known than W2AMJ, owned and operated by
Frank Lester, and located at Bergenfield,
N. J. Frank uses a pair of HK-54s in his
final, running 350 watt input. For receiving
he uses one of the famous Lafayette con-
verters, which he designed, in conjunction
with a Hallicrafter SX-25.

W2AMJ was the first station in the New
York area to contact W4EDD at Coral
Gables, Florida, on 5 meters, and this
extraordinary feat has been accomplished
three years in a row. Operating on 5 meters,
this station has worked 25 different states.
It may be remembered that Frank Lester
is the man who has popularized the double-
extended zepp antenna for 5-meter opera-
tion.

Pieture 8—Station W2AV is owned and
operated by Mr. John llines, who is one of
the active members of the now famous Gar-
den City Radio Club. W2AV is also a mem-
ber of the A.R.R.L. Century Club.

He has lived in Garden City for about a
year and a half, and most of the more than
100 different foreign countries that he has
worked have been contacted during that
time. The transmitter is a one kw. job and
he uses a National HRO for receiving. The
one sur;‘)ltising feature of the installation
at W2AV is the fact that very small and
very low antennas are used. Actually they
are the two half-wave doublets 30 feet high,
and set up at right-angles to each other,
50 as to cover all directions.

Picture 9—Dr. Lawrence J. Dunn is a
member of the Garden City Radio Club,
former Director of the Hudson Division of
the A.R.RL.,Major in the U.S.Army, former
Chief Signal Officer of the U. S. Army, and
holder of transport pilot’s license and an
active member of the Army Amateur Radio
System. Some of the equipment shown in
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the accompanying photograph has been re-
placed by more elaborate and modern equip-
ment and a separate transmitter is used for
each of the bands on which the station oper-
ates. For 20 meters, for instance, an Erco
one kw. transmitter is employed and a
National HRO receiver is usetF for receiving
on all of the low frequency bands, while a
Hallicrafter 5-10 is used for 5 meter opera-
tion.

Picture 10—W2WD is the station of Stan-
ley McMinn. He is the Secretary of the
Garden City Radio Club and the Editor of
Automotive Merchandising magazine. Among
other things, he is a photographer of no
mean ability, and proof of that statement
may be found from the picture of his own
station.

. The equipment shown in “Mac’s” station
is the National NTX-30 transmitter and
the National NSM meodulator which he uses

for July. 1940

I and 2—Dorothy Hall, W2IXY; 3—Viola Grossman, W2JZX; 4, 5 and 6—Dave Kendall and
his station, WIKTF.

for both phone and e.w. on the various
amateur bands. His receiver is a Hammar-
lund HQ-120-X. Our hero does not confine his
photographic exploits to the ground, and as
may be seen from the photo directly above
the desk light, he does a certain amount of|
aeronautical photography. W2WD is located
at Stewart Manor, L. 1.

Picture 11—W2HXQ and W2EOQOA are the |
stations owned and operated by Kay and
Charlie Kibling (Mrs. and Mr.). Kay is the
Secretary of the W2USA Radio Club and
her husband, W2EOQA, is the Field Engineer
for the Mutual Broadcasting System. Their
home is in Rye, New York and they have fre-
quently re-transmitted signals from W2USA
to several bands simultaneously.Kay isshown
at the control desk, above which we have to
the immediate left the all-band frequency
meter. Next to the right is the SW3 which
is used as a preselector feeding the RME 69 !
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PERFORM
"[HE high rating of the “HQ-120-X"

was earned by originality, not by or-
dinary design. Variable crystal selectivi-
ty: direct calibrated band spread; anten-
na compensator; six bands, to provide
better L/C ratio and many others were
features which are now the yardstick for
comparing receivers. And, in receivers,
as in everything else, there is individuali-
ty. This individuality stands out all over
the "HQ"". Try one, or ask your friends!

WRITE FOR “HQ" BOOKLET!

HAMMARLUND MFG. CO.. inc. RT-7
424 W. 33 St. N. Y. Clty

Please send (6-page ““HQ™ booklet

ul Cluls
/"
ANCE!

~ HAMMARLUND

ont.

West  Av.

Hamilton,

Canadian Office: 41 No.,

OPEN END CHASSIS

This line of chassis offers the ulti-
mate in economy for all small radio
construction., Formed from sheet steel
and finished with Electro-zine plating.
Sizes: 7"x7"x2" to 103 " x14"x2"
Priced : 30c¢ to 87c net.

Get your copy of latest BUD cata-
log from your jobber. It's FREE!

BUD RADIO, INC.

Cleveland

Ohio

e SAVE WITH SAFETY

AMATEUR RECEIVERS
AND EQUIPMENT

Fastest service—lowest prices—most liberal
trade-in allowances—easiest time payment
terms—in the country!

It will pay you to write to me about any
Radio Apparatus you need. I guarantee you
complete satisfaction and my personal atten-
tion. %3

Bill Harrison, W2AVA

& Send stamp for my latest list of NEw and RE-
CONDITIONED RECEIVERS.
‘RADIO

HARRISON "

12 WEST BROADWAY - NEW YORK CITY

159



www.americanradiohistory.com

Omatewr Radio

000002009045 9000009923900

HENRY RADIO SHOP

BUTLER, MISSOURI

SELLS EVERY RECEIVER!

Our experience selling every model ama-
teur receiver, of all makes, enables us to
help you get the best set for your use. We
are the World’s Largest Sellers of Amateur
Receivers and Transmitters because we
make it to your advantage to buy from us.

You get best trade:in for your receiver.
Get our offer.

I finance all terms myself so that I can
give you better terms with less cost—Iless
red tape—quicker shipment. Write me for
terms.

You get ten day free trial of any receiver.
Immediate shipment from our world’s
largest stock or shipment from the factory
if you prefer.

So send to me for any amateur equip-
ment in any catalog or ad. I guarantee you
can’t buy for less or on better terms else-
where. We have all Stancor, Thordarson,
other kits and can supply wired ready to
use. Write me about your needs and wishes.
Tell me what you want and how you want
everything handled.

Bt somn”

WOARA

P.S.: Wc have Reconditioned Guaranteed Re-
ceivers of nearly all models cheap. Terms and ten
day free trial on these, too. Write for free list.

L s a2 22222 T2 22 2222222222222 4

NOW!

The great-
est and most

Chock: full
‘ot money-
making ideas
for cosmet-
ics.  socaps.
perfumes,
antiseptica,

ing, pho-
tography,

ANp
ments, pre-
yentives,

WORKSHOP
k ¥ fumigants,

insccticides
924 paces o 2o

lowing  im
portant chapters: Useful Waorkshop Laboratory Methods,
fully ijlustrated. Complete Buyer's Guide. where to buy
uaterials 2t wholesale grlc(-s: Measuring Made Easy:
Names of Drugs and Chemicals Trapslated into English.
Completely indexed. In short, this is a Wonder Book of
Usefu) Knowledge! Worth its weight in gold.

Book is uP-to-date and has_ the newest methods—latest
discoverles—countless thousands of ideas—which you will
fin@ usefui, Remember—there are actually over 10.000
clearly described formulas,
R BEFORE REVEALED.
This huge book has 924 pages. printed on good paper.
Sizg I8 BUS”™ x 5 Lg”.

Send for a copy of this veritable gold mine TODAY. You
will never regret it. Remember, great fortunes are often

mnglo ;m formulas. $149

.49 per copy,
in U, 8. (Canada and forcign countriea 25¢
POSTPAID

extra for postage.
Send mom order, check. unused U.8. stamps or ¢ash.
1t letters containing cash.)

zister a

NATIONAL PLANS INSTITUTE
246-T Fiflh Avenue Niw York. N. ¥,

METAL SLIDE RULES!

Accuratel Price $2.00
4 inch diameter metal slide mlg
1

processes, recipes—MANY

sent postpaid anywhere

B\ (with casc).  Scale length
jnches. Performs all  regular
slide rule computations. Roots,
1 sines, ete.

8.lneh diameter metal. Special
—large scale divisions, ecasy read-
ing. Scale lenfth 20 Inches.
Price, with cas®, $%.00.

= DATAPRINT C0.,Lock Box 3222, Ramsey, N.).

7—Frank Lester, W2AMJ; 8—John Hines,

receiver. Directly berneath the globe is the
modulation meter. The transmitter to the
left is the one kw. rig which is used on 20
and 10 meter phone. The transmitter to the
right is the 250 watt rig which is used on
40 and 80 meter c.w. as well as 75 meter
phone. Both transmitters are equipped with
automatic modulation control. The transmit-
ters are fed into three V" beams, each leg
of the beams being three wavelengths long
on the lowest frequency; a four-wire trans-
mission line coming into the shack makes it
possible to select any of the beams, and the
result is that world coverage is obtained.
In addition to being the Secretary of the
W2USA Radio Club, Kay is the Westchester
Emergency Coordinator of the American
Red Cross. She holds the distinction of hav-
ing won the American Radio Relay League
| DX Contest in 1938, and she has won several
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W2AV; 9—Dr. W2CLA;

Lawrence J. Dunn,

10—Stanley P. McMinn, W2WD; |1—Kay Kibling, W2HXQ,

of the A.R.R.L. Official Phone Station Con-
tests; during the last such contest she made
the highest score which has ever been made
in such a contest,

During the New England hurricane, Xay
handled over 700 messages.

When Don Fendler was lost on Mt.
Katahdin, Maine, for nine days, W2HXQ
maintained contact with the various search-
ing parties so that his family would be
advised of the progress being made in his
search. Fendler lives at Rye.

Another Rye boy, Bobby Bolpi, was strick-
en by a streptococci infection and through
Kay’s station, arrangements were made for
100 blood transfusions by donors from many
parts of the country.

In addition to her amateur activities, Kay
is now writing script for three commercial
broadcast programs.

RADIO & TELEVISION
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® THIS baby fone was designed to be built

by a young ham who is a good friend of
mine, It was his first rig, so it lad to be
made as simple and fool-proof as possible;
this meant the elimination of all unrequired
controls and gadgzets. Cost was also a factor,
and this rig was built entirely of parts
sneaked out of the junk box at 9ECN, and
the total cost was $3.35 for a good 160
meter rock, This isn’t one of those “junk-
bhox” rigs that end up costing fifteen or
twenty bucks in hard cash, and it takes a
back seat to no job in its power class,

Practically cverybody has a couple of
61.6's lying around nat in use, and the 59
used in the final s a fond reminder of the
days when a 59 Tri-T'et was the tops in
ham oscillators, This took care of tubes, but
building a transmitter around them was a
matter that caused the anthor to sprout a
few more gray hairs.

) Oscillator
The oscillator is what might be called

for Ju|y, 1940

Photos at left show
front, side and back
views of the 160 me-
ter phone transmitter.
This is a low-cost job
which can be built
from parts readily
available.

unconventional — not
in design but in its
use. Inasmuch as a
616 oscillator with
450 volts on the plate
will put out any-
where from 20 to 40
watts of R.F, it
seems queer that it
should e used to
drive a tube that
needs at most a watt
or eo for excitation.

However, this was
for a purposc. Be-
cause we had not the
time, money, nor cn-
ergy to use in con-
structing a  buffer
stage, it stood to
reason that the oscil-
lator used should be
so destgned that vari-
ations in current
drawn would not affect appreciably its out-
put or output frequency, It can readily be
scen that one or two watts out of thirty
is a relatively small part of the whole, and
it can be seen also where the rig's T-9 tone
comes from. We have never had any com-
plaint of frequency modulation or {requency
shift, and we have heen checked on several
oscillographs with no indication of either
evil.

We had to have some means of con-
trolling the output of the oscillator to keep
it from blowing the grid out of the 59, but
that wasi’t so hard. We resurrected an old
“carbon-pile” resistor (R-1) out of the junk
box and hung it in the screen voltage lead.
Thus, by varyving the sercen voltage and
consequently the current drawn by the
plate, it became an easy matter to adjust
the output to the point where the final was
getting just the right amount of excitation.

It might be mentioned here that it is
just as neccessary to bypass all points that
might need it on 160 as it is on the higher

www americanradiohistorvy com

‘Tl’éteen W atts

on

160 METER
PHONE

C. B. Lester, WOECN

frequency bands, as you probably know..

Amplifier

The biggest bugaboo for young hams is
neutralizing the final, so we got rid of that
in a hurry by using a pentode in that posi-
tion, The 59 used is run a bit over its normal
ratings, but in the characteristic efficiency
of ctass C circuits, it is not overloaded as
much as it might scem at hrst glance.

Grid teak bias is used cven though battery
hias might be better. However, if batteries
are used, it will complicate the rig and make
it more bulky.

The plate and screen by-pass circuits iay
scem odd, but if it is remembered that the
final is plate-screcen modulated, the reason
immediately becomes apparent. If larger
bypass condensers were used, the audio
would leak off to ground and it would be
next to impossible to get sufficient modula-
tion. We used 002 mi. for both plate and
screen with a .5 mi. across the screen drop-
ping resistor to lower the audio impedance
across it.

This stage must be perfectly tuned for
proper results, so study the operation of the
final as described under “Tuning Procedure”
hefore trying to get on the air.

We don't have all the capacity in the
plate tank we could use, aud if a 220 or
250 mmf, condenser is lving around, it might
be better to use it instead of the 150 nunf.
sliown in the diagram. If this is done, it
will be necessary to remove a few turns
from the final tank coil to make the stage
tune properly,

Modulstor

There arc all sorts of queer things in
this modulator.

In the first place, it is not operated Class
A like any self-respecting modulator using
a single tube, but is operated in a cross
between Class A and Class ABY. The bias
resistor is adjusted so that the plate cur-
rent of the modulator rises about 12 ma.
when the mike is spoken into. -\ value some-
where in the vicinity of 600 olims secmns to
be about right, but the value had best be
arrived at by experimentation in cach trans-
mitter. This small change from the ordinary
introduces no appreciable distortion, but it
does increasc the output enormously. Ii-fi
is of practically no use on 160 cxcept as a
matter of pride, and the way this rig cuts
through QRM is sometimes the equivalent
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The editors have received frequent requests for a 160 meter phone
transmitter—C. B. Lester tells you how to build a simple low-pow-
ered rig and the cost is well within the average amateur's budget.

of doubling the power, believe it or not.

The mike transformer is merely an old
universal output transformer turned around :
ic., with the voice coil winding connected
to the mike input, and the plate winding
used for the grid winding or sccondary.
The modulation choke is another old out-
put transformer with nothing but its pri-
mary used, It should have a wattage rating
of about 10 or 12, and one taken out of
an old receiver using PP, 6F6's is swell.

The mike battery is two small flashlight
cells connected in series and mounted under
the chassis. A switch is provided to cut off
the drain on the batteries when the rig is
not in use,

Construction

The photographs and diagram show all
there is to see about the actual construc-
tion of this rig. The chassis is of 14"
Presdwood with three coats of Duco
spraved on. It is approximately 8 by 514
inches and the pancl, made of the same ma-
terial, is 8 by 6 inches.

The two tuning condensers are mounted
on the panel with their original studs and
the plate meter for the 59 is hung in the
center of the panel between them. Directly
below the two main dials are the two
switches; the one on the left controls the
power and the right-hand one controls the
button current to the microphone. In the
middle of the panel on a line with the two
switches is the mike jack.

All the oscillator components are in a
line directly behind the tuning condenser and
the parts for the final are in a line through

the center of the chassis. The modulator
tulie, with its two transformers, is the
same distance from the right-hand edge of
the chassis as the oscillator components are
from the leit side, thus lending themselves
to the symmetry of layout most hams
strive for.

We use a tuned antenna coupler to con-
nect to the antenna, so there is no coupler
incorporated in the transmitter proper, but
a two-turn link is used to couple to the
antenna inductance.

One small change that could be made
would be to tap the final tank coil and make
a Dbalanced output circuit. Some antenna
systems seemn to work better out of a bal-
anced tank and this change can be made
without altering any of the components. Of
course, when using this circuit, all the by-
pass circuits go to the center of the coil
and not to the cold end as shown in the
diagram,

Tuning Procedure

It is advisable to test all units progres-
sively as they are built, adjusting them as
you go. A 0-200 ma. meter will be needed,
and, if two are available, tuning will be
greatly simplifted.

First break the oscillator plate circuit
at the point marked 1" on the diagram.
Insert the meter and apply voltage, tuning
for greatest dip (least ma. draw) with the
oscillator tuning coundenser.

Next break the final plate circuit at point
“2" on the diagram, and again tune for dip,
this time with the final tank condenser.
Now, with the meter in the same place,

Here's the hookup for the 160 meter phone transmitter,

P~

59 EINK

MMF 150
— MMF
L A L‘\.J
4 " -
Rr3 =
~ P 5,000 L
CRYSTAL A 10
) i i RF 20000
- OHMS
y ~— Rl T
- 0,000 Y Vi—
4 OHMS
T Sk
— [ =*70.000 |
- HMS ]
150 — z & e
MiME I"\L . | : f R X2
[ lh-.IIlF F
(EAZH) | 002~
E: 3
P rT g i M
6.3V | 6L6 = 3
COIL DATA T 25,00
L1* 5O TURNS MICROPHONE  / G
= 220( € wiRE . i o+
ON 14/2° DIAMETER _‘,.-"'
Lo g i
CLOSE wou'uo =
L2s ‘6 TURNS : T2
i8 WirRE
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o s, el
CLOSE WOUND I_.J || - o 3
I -— 05
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WIR 0 |4 ENAMELED .
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tune the oscillator tuning control for
greatest ma. draw. The excitation controt
(R-1) should be set at about half scale
for the above operations,

Now connect the antenna, The tuning for
this part of the line-up will vary according
to the type of antenna employed, but this
can be obtained from any handbook that
deals with antennas and antenna tuning sys-
tems. Tune the antenna and the final tuning
condenser so that the 59 draws about 80
ma, when both are in resonance. If the cur-
rent is greater than this value, reduce the
oscillator output by lowering the voltage
on the oscillator screen. If this value can-
not be reached, reverse the operation.

Now, with the antenna coupled and tuned
and the modulator tube out of the socket,
slowly lower the resistance of R-3 until the
screen of the 59 begins to show color. When
this condition is reached, reduce the voltage
by raising the resistance until the color just
does disappear and let the resistor remain
at this point.

Now replace the modulator tube and take
the firal tube out. Insert the meter at “3"
on the diagram and speak into the mike,
The current should rise about 10 to 15 ma.
If it does not rise that much, increase the
value of bias resistor R-4. If it rises more
than that, its value must be reduced.

When all the above is completed, place
a flashlight Lulb in series with one of the
antenna feeders and speak into the mike.
The bulb should brighten perceptibly; if
it does not, the antenna loading and grid
drive should be adjusted until this takes
place.

Now for a final touch, load the final until
it draws hetween 80 and 90 ma. With this
current at 450 volts, the output will be
around fifteen watts.

This rig will hold its own with any in its
power class no matter what the cost—so
let's hear from you on 160!

List of Parts
160 Meter Phone

AEROYOX ([Condensers)

1—.00015, mica
3—.0001, mica

Lester’s

2—.01, paper
1—.1, paper
1—.5, paper

1—10 mfd. audio by-pass —50 volts wkg. voltage
1—100 mmf. midget variable
1—150 mmf{. variable

L.R.C. [Resisters)

1—20.,000 ohm. 1 watt carbon

1—25,000 ohm, 1 watt carbon

1—20,000 ohm wire sound—10 watts with slider
used in screen of 59

1—Bradlyohm, Clarostat or other variable carbon-
nile resistor for control of screem voltage on
oscillator

1—600 ohm, 10
modulator

watt wireswound—cathode of

TRANSFORMERS

2—Output transformers—one for use as mike
transformer; one for use as modulator choke

2—2.5 mh. R.F. chokes; 125 ma.

2—0Octal sockets

2—S5-prong sockets

l—Large 7.prong socket

1—4.prong socket

1—Phone jack (for mike connection)

2—Switches (power and mike battery)

1—0-150 M.A. meter

RADIO & TELEVISION
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Checking and Overhauling Communication|

Receivers

el

receiver ‘l

160 furns *30
CC 2" olram.

| —
Tomixer
grid

Ly 10 furns "30 pec
on cold end of Lo

50.000
! watt

Fig. —Using crystal filter to check communication receivers,

® HINTS on how to check and overhaul

commutication reccivers have been thor-
oughly outlined in Ilectronics and Tele-
vision & Short-1Wave World of Britain.
The author poiuts out that most of these
rcceivers are superhets and consequently
standard procedures can be employed. How-
cver, many scts of the communication type
contain crystal filters as shown in Fig. L
‘The article reconmnends the tollowing pro-
cedure to check this circuit:

si5her for
Srroctncy Bonds
PN AARANANAL P
“co

=%
Candenter <
et Ao

g o /,-..«a Banas

Doblet
Aerial

o Sipna! Genarelor

Fig. 2—Methods of coupling signal generator
to receiver input.

To adjust the control, the following pro-
cedure is recommended: Tunc in a steady
carrier, unmodulated if possible, with the
crystal switched in, and then dctune the re-
ceiver to produce a heat note of about 5,000
cycles. It is usnally necessary to increase
the gain to make the signal audible,

The climination control should then be
adjusted until the beat note is weakest, and
the sctting noted. The process should be
repeated with the beat note on the other side
of zero, and the reading again noted. A sct-
ting midway between the two readings is the
correct onc which gives normal crystal
action. The L.IF. cirenit may be aligned to
secure maximum signal strength and direct
calibration by wusing standard oscillators
and following wanufacturers’ instructions.
It is suggested that coil L2 may be of the
plug-in type in order to permit the plate
circuit of the 6J7 to be tunced to various
harmonics of the crystal frequency. Fig, 2
shows how the output of the signal gen-
crator may he coupled to the input of the
receiver for medium and high {requency
bands.

for Ju|y. 1940

The following is a general outline of the
procedure recommended : If the receiver in-
clides a crystal, place the crystal in a sep-
arate oscillator and align the LF. circuits.
Before aligning either the R.F. or L.F. cir-
cuits, be surc that the A.V.C, crystal filter
and beat oscillator switches are in the "off”
positions, the selectivity control in the
“sharp” position, the audio and R.F. gain
controls set at maximum, and the band
switch is on position “one” with the tuning
condenser open.

Remove the oscillator from its socket.
Remove the cap from the contro! grid of
the mixer and feed the test signal directly
to the valve through a 0.1 mf. condenser.
Adjust the IF. trimmers for maximum
output.

Ii the receciver is aligned from the crystal
oscillator output, re-inserting the crystal in
the circuit will show little difference in out-
put whether the crystal is “in” or “out.”

For the R.F. alignment proceed as fol-
lows: Use either a .00025 mf. condenser or
a 400-ohm resistor iu serics with the output
lead from the signal generator to the re-
cciver as shown in Fig, 2. One of the
doublet terminals should bLe connected to
ground during alignment.

Check the calibration against accurately
known frequencies (broadcast stations may
be used if the oscillator is inaccurate) and
adjust the high-frequency oscillator padder
and trimmer condenser until the scveral
known frequencies are received at corre-
sponding potnts on the dial.

Adjust the padders only for recalibrating
the low-frequency ends of the bands; the
trimmers are for aligning the high-fre-
quency portions {Fig. 3).

T on lw.fﬂy-p\g

end 9/

Fig. 3-—Wh|ch trimmer to adjust for the end
of the band on the tuning dail.
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Model 666-H
Suze 3 I/IG"

) s AC-DC
VOLT-OHM-MILLIAMMETER

Model 666-H is a complete pocket-size tester with
AC and DC Voltage ranges to 5000 Volts (self-
contained)—as follows: AC-DC Voltage at 1000
ohms per volt 0-10-50-250-1000-5000; DC Milli-
amperes 0-10-100-500; Resistance 0-300 ohms;
shunt type tircuit, 10 ohms reading at center
scale; 0-250,000 ohms, series type circuit, 3700
ohms at center scale. Higher resistance measure-
ments available by using external batteries.
Selector switch for a1l instrument readings. The
ideal Pocket Volt-Ohm-Milliammeter for ama-
teurs, radio technicians, industrial engineers, re-
search, Molded Case and Panel. Completely in-
sula « + . with RED*DOT Lifetime Guaranteed
Measuring Instrument . . . Amateur

Net Price .. $l4‘50

For catalog, write Section 287 Harmon Drive.

The New 1940-41 Line of Triplett Test
Equipment Will Be Displayed i1t Booths
619-621I—Cliicago Kadio Parts Show

TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio
RADIO AND ELECTRONIC
DICTIONARY Containing
3,800 Definitions . . . . .
RAD[O'_L1
EI.ECTRONIC

THIS RADIO AND_ELEC
TRONIC DlCTIONARY
written by Harold P. Man.
ly, explains the meaning of
800 words used in radio,
efectronies and other closely
allled fleids. It includes
new terms  used
transmisslon, soun ple-
televislon, publlc ad-
avlation radlo, na
industirial can
Photo-electricity
cell application, telepl tm!
raphy, etc. This dictionary
pennltq learning every new
expresslon whethe u Bear
it ar rvead lt. Al l\nhellenlly
'nrnnL'ed for quick reference.
50 §llustrations augment
dcl’inlllens in the text.
The book s recommended
for students. instructors, ens
Klneers. scrvice men. Ox-
1l per salesmen and

| DICTIONARY | s i

MANLY

radin ONTY
BOOK OF ITS KIND—HANDY—F v’\SY TO U"E—AND ‘TIMELY.
The RADIO 1nrl ELECTRONIC DICTIONARY is new,
authentic and Er inted in a sinirle volume of 300 pages,
skre x The book weighs two pounds, an
Imund |n durnb e rlo\h SNIPPED ANVWHERE s 50
IN POSTPA Pr

Mml remuttance b_y check or money order to
RADIO PUBLICATIONS

20 VESEY STREET, NEW YORK, N. Y.
e~ g

~
l /” WAY rusmcﬂ
., 4 STANDARD
TYPES of Amperite
Requlators replace
over 200 types of
ACDC Ballast Tubes now in,use. . . . Has
patented automatic starting resistor.
List $1.00
WRITE FOR REPLACEMENT -CHART "S”
561 Broadway, N, Y. C.

Amperite Co.
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a /
eginners' Economy

ransmitter

Front top and bottom view of the "Economy' transmitter.

2.5MH.,
Ity CRYSTAL

EB+500V..

B+

15uv”
CHOKE ~ mams 4

MR

f

110v.A.C.

Wiring diagram for the beginners' transmitter.
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Herman Yellin, W2AJL

® ATTER acquiring his license, the ama-

teur newcomer is frequently faced with
the problem of what kind of transmitter to
build. While he would like to have a high-
power rig, other factors prevent him from
immediately bursting out with a half kilo-
watt. Lack of experience with multi-stage
equipment, a desire to acquire experience
with simple gear, a depleted pocketbook all
may combine to check the immediate ac-
quisition of high power.

With this in mind, the writer designed a
small yet efficient oscillator-transmitier that
need not become obsolete because additional
units or sections can be added to it to in-
crease its flexibility and power. Each unit
will be butlt on a 7” x 12” x 3” chassis and
the several units can be bolted together to
make a single compact transmitter. [n this,
the first of several articles, the oscillator
section will be described. \When adding any
of the future units, none of the original
equipment will have to he scrapped.

Tri-tet Circuit Used
TFor flexibility and efficiency, the (ri-fet
oscillator circuit is hard to heat. Second
harmonic output is almost as great as the
output on the crystal's fundamental fre-
quency, while fourth harmonic output is
about 25% of fundamental output. While

RADIO & TELEVISION
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a receiving type tube such as the 6V6 or
6L6 could be used in this section, a larger
tube such as the 807 gives quite a bit more
output and is to be preferred when feeding
the oscillator directly inte the antenni
Later on, when we add the buffer-doubler
section, we can substitute a smaller tube
for the 807 in the oscillator and use the
oscillator in the second section. A disad-
vantage of the tri-tet has been the ease
with which abnormally high crystal cur-
rents could be encountered, with improper
adjustment of the tuned cathade circuit.
However, since this circuit is not at all
critical, it is ¢uite feasible to employ a
fixed-tune cathode circuit, thereby avoid-
ing having to tune it with its resultant
tendency toward mistuning. It was found
convenient to usc a single tapped coil with
a small rotary switch shorting out the un-
used portion of the coil. By shorting out
the cntire cathode coil, the oscillator is
turned into a simple pentode oscillator with
the plate circuit tuned to the crystal fre-
quency.

A small 60 milliampere pilot light bulb is
i series with the crystal, serving as a
crystal current indicator. On extreme over-
loads, it will burn out, protecting the crys-
tal. With the number of turns specitied for
the cathode coil, no trouble should be expe-
rienced with high crystal currents. The

A dandy transmitter for the
beginner is here described
by Mr. Yellin. Not only is it
low-priced and efficient, but
other units may be added to
it later, and thus give the
amateur a more powerful
transmitter, without having
to eliminate any of the parts
previously used.

bulb will never light up to more than half
its normal brilliancy. The crystal used by
the writer is a Bliley VF1 variable crystal.
capable of a small amount of frequency
variation—sufficient to slide out of any
QRM encountered while operating. This
method of frequency variation is much to
be preferred over the use of a variable
frequency electron-coupled oscillator which
presents enornmwous problems in attaining
frequency <tability., comparable to crystal
control. The 80 meter crystal can be varied
about 6 kilocycles from its normal {re-
quency, while the 40 meter crystal unit can
be variedd 12 ke, from its minimum fre-
quency. Harmonic operation, of course, in-
creases the variation.

Coils Can Be Home-made

The single tuned circuit in the plate of
the oscillator employs a 100 mmf{. receiving
type condenser and plug-in air-wound coils.
These sturdily built and neatly constructed
coils can be purchased quite cheaply. but
for the constructor desirous of rolling his
own, complete information is appended.

Inspection of the photos will show that
although the tuning condenser is mounted
at the side of the chassis near the coil
socket, its dial is in the center of the
chassis. A short length of flexible shafting
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Instructive Books That Keep You Posted
on Many Branches of Radio - only 1 0* each

RADIO FANS EVERYWHERE—these
fine ten cent text books give you an
excellent foundation for the study of
RADIO. They are clearly written, pro-
fusely illustrated and contain over

15,000 words in each book. You’'ll be

amazed at the wealth of information
contained in these handy books. Ex-
cellent for reference—ideal for every

technical library. YOUR MONEY BACK

if you are not satisfied.
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was used to couple the two together, since
it was desired to place the dial in the center
of the chassis. If the constructor aims at
simplicity, he can dispense with the flexible
shaft and usc a straight shaft extension,
with the dial then off to one side.

The 7 x 12 x 3 inch chassis is really
larger than necessary to mount all the
parts, but will match the future units in
size. Too, if the beginner feels that this
oscillator transmitter is as far as he wishes
to go, he could easily build a smali power
supply on the rear portion of the chassis.
A diagram of a suitable power supply is
shown.

Meter Permanently Connected

The permanently connected 150 milliam-
pere meter has been mounted above the
chassis on a pair of angle brackets, to avoid
cutting a large hole in the front of the
chassis. This meter is in the B minus lead
so that there is no high voltage on its
terminals. Note how all parts have been
mounted close together in order to keep the
R.F. Icads as short as possible, yet not
unduly crowding the various components.
The cathode coil switch was mounted on
a bracket fastencd to the side of 1he chassis
close to the cathode coil. At the rear chassis
drop are the power and key terminals. A
five terminal isolantitc strip takes care of
the keying lcads, filament supply and B
minus, while a Millen bakelite high voltage
terminal is used to fced the plate and screen
voltage. This terminal is really a plug-in
gadget with no cxposed metal. The plate
cap for the 807 is also made of isolantite
to afford protection against accidental con-
tact. However, the plug-in plate coil carries
high voltage and could be made safe by
covering it with a celluloid bag. The two
resistors used as a voltage divider to obtain
screen voltage are supported at their junc-
tion by the small standoff insulator fur-
nished with the R.F. choke coil.

Particular care should be used in wiring
the unit to bring all grounds to a single
point on the chassis, which should be at the
tube socket.

Plate cotl TURNS DIAMETER
60 meters 56 154"~
80 meters 32 1587
40 mcters 18 156"
20 meters 9 156"

”

10 meters

6
All eoils space wound to specified length. Link wound at end of coil.

the tendency of the oscillator to break out
of oscillation when a load, such as an an-
tenna, is applied.

If output is desired on a crystal har-
monic, set the switch on the tap correspond-
ing to the crystal frequency (this will be
about 1% times the crystal frequency).
With the proper plate coil inserted in the
coil socket, vary the plate condenser for
minimum plate current or if a meter is
not available, for maximum R.F. output, as
indicated by a neon bulb or single turn
loop attached to a small lamp bulb (flash-
light bulb) brought near the output coil.

The plate coil is furnished with a link
coil which can be used when coupling to
an antenma having twisted pair feeders or
a concentric line. The single wire fed
matched impedance type of antenna can be
coupled to the plate coil by tapping it at
some point near the plate end of the coil.
It should be connected at some point where
the plate current will be the normal plate
current at the operating voltage. The tap
can be soldered to the coil and brought
down to the unused prong on the five-prong
coil form.

In a forthcoming issue the second unit,
containing a buffer-doubler with a built-in
power supply for the two wmits will be
described. The third unit will contain a 500
wait amplifier.

Parts List

BUD RADIO, INC.

1—Chassis No, 703

1—Set of OEL coils; 10-160 meters
1—100 mmf. tuning condenser No. 905
1—Tuning dial No. 1732

JAMES MILLEN MFG. CO.

2—S5 prong steatite sockets, No. 33005
1—Steatite crystal socket. No. 13002

1—High voltage hakelite safctﬁtermmal No. 37001
1—Steatite § terminal strip.

1—Isolantite plate cap for 807, No. 36002

1—2.5 mh. R.F. choke, No. 34100
1—34” diameter céil form, No. 47003
RCA MFG. CO.

1—807 tube

BLILEY ELECTRIC CO.
1—V'F-1 crystal unit

LENGTH WIRE SIZE LINK
134" No. 24 4 turns
134" No. 19 3 turns
134" No. 16 3 turns
134”7 No. 14 2 turns
134" No. 14 2 turns

Cathode coil 53 turns No. 24 enameled wire wound on 34" diamcter tapped 24 turns from the end for
80 meters, and tapped 10 turns from end for 40 meter crystals, These turns are the ones actually used.

How to "Tune Up"

Tuning up this little outfit is quite simple.
I[f output is desired on the crystal fre-
quency, short the cathode coil by turning
the switch to the proper position and insert
the proper plate coil. Starting with the
plate condenser at its minimum capacity
setting, turn the condenser, increasing its
capacity until a dip in plate current occurs.
The condenser should be backed off {from
the position of maximum dip because of

TRIPLETT ELECTRICAL INSTRUMENT CO.
1—0-150 D.C. Milliammeter, No. 127A

I.R.C.
1-—50.000 ohm, Y watt resistor, type BTV

SPRAGUE PRODUCTS CO.

1- IS({(; mmf. silvered mica fixed condenser, No.
M-31

4—.004 mf. mica condensers, 1FM.24

1—400 ohm, 5 watt resistor. type 5K

1-—15.000 ohm. 10 watt resistor, type 10K

1—30.000 ochm. 10 watt resistor, type 10K

P. R. MALLORY & CO.
1—Single-pole S-position rotary switch, No. 3215]

Needle Scratch Filter

@® IN A NEW British phonograph noise-

scratch reducer rteported in Wireless
World, the fact that high notes in speech
and music are of short duration as com-
pared with the lower notes and with needle
scratch noise is utilized. The special circuit
consists of two rectifiers in series, the second

Please Mention This Magazine When Writing Advertisers
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of which feeds the storage condenser of a
pre-determined time constant. The potential
thus built up is used as the control voltage
and when the noise level is low the attcnu-
ation of the upper audio frequencics is
at a minimum, increasing automatically as
the noise level rises.
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Charles R. Leutz

—————
= u

Front view of the author's all-wave receiver, as reconstructed in the manner here described.
Note the Meissner multi-wave tuning dial. The switch control panel at the left is for the

directional antenna system [described in

Fig.

MANY good receivers in operation are

designed to tune to ounly the broadeast
band, or possibly, the hroadcast band and
onc or two high frequency bands. This is
particularly true in the case of tuned radio
frequency receivers.

A few years ago, it was a difficult and
expensive proposition to alter a standard
receiver for extended tuning range, Taday,
with standard and efficient, matched an-
tenna, radio frequency and oscillator coils
together with numerous different types of
band gang switches, the problem is greatly
simplificd and can Le solved at a reasonable
cost.

To extend the frequency coverage of a
standard superheterady ne receiver, that part
of the circuit containing the intermediate
R.FF. amplifier, second detector, audio sys-
tem and power-pack need not be changed,
The alterations are confined to the antenna
input, dircet R, oscillator wed mixer
circuit.

In the case of a tuned radio frequency
receiver, the changes to the existing tuner
circuit are very simple and the all-wave
coverage is secured hy adding an additional
unit, in a separate cabinet. The necessary
change to the TRE receiver is shown in
FFig. 1, wherein C1 s a 48071640 mmf.
padder conden<er and S1 one section of a
gang switch. One padder and switeh sectiom
is required for ecach seetiom of the TREF
gang condenser, and the switches are all
controlled by one shaft. With the TRE gang
condenser adjusted to its maximum position,

for July, 1940

"RADIO-CRAFT" for November, 1939.

5

the padders are adjusted until the receiver
is aligned to 456 ke, and that is best accom-
plished using a signal oscillator. The
switches are of course closed for the 456
ke, position and when open the TRIT set
tunes in the normal manner.

Fig. 1a shows the nccessary conncctions
to change over from straight TR to all-
wave superheterodyne aperation, in the lat-
ter position the TRF receiver supplements
the all-wave unit and completes the super-
heterodyne set-up; the TRI stages acting
as the LI,

Iig. 2 shows the schematic wiring dia-
gram for a 5 band all-wave superhetero-
dyne tuning unit consisting of the antenna
input, R.F. stage, oscillator and mixer cir-
cuits, Individual antenna, R.F., and oscil-
lator coils are available to cover a wide
range of frequencies and the builder can
make a 5 band arrangement to suit any
special requirements. The coils, completely
wired to a0 3-band gang switch and asso-
ciatedd gang condenser are also available
(factory pre-aligned) ta cover the follow-
ing standard ranges, viz.:

Using 3 gang 280 1Tsing 3 gang 410

Dand mmf. cundensers mmf. condensers
1 540 — 1580 ke. 133 - 306 ke,
2 1.5 = 4.5 me. 5§37 — 1734 he.
3 4.1 - 122 me. 1.68 — 5.96 mc.
4 7.3 — 18.8 me, 5.85 - 182 me.
5 11.2 = 3lL6 me. 17.6 - 42 me,

Calibrated slide-rule dials are al<o avail-
able to match the above two frequency cov-
vrage combinations.

www americanradiohistorvy com

uning Range

Numerous different new tubes may be
used for the R.F., oseillator and mixer cir-
cuits. The 6AB7/1853 is recommended for
the direct R.F. stage due to having very
favorable noise characteristics and high
uniform gain when associated with prop-
erly designed input and output cirenits. The
6SA7 as suggested is an excellent mixer
and associated with a 6 AB7/1853 oscillator,
provides a separately excited mixer circuit
evenly cfficient over the wide frequency
range involved,

By providing the first direct RF, stage
with a manual volume control, that stage
and the mixer can be operated at maximum
gain and by using correspondingly less gain
in the intermediate amplifier, the most
favorable noisc-to-signal ratio is obtained.
This manual volume control consists of a
2000 ohm potentiometer, connected between
the Brown lead (Fig. 2) and ground.

The necessary voltages for the all-wave
tuning unit can be taken from the TRF
receiver’s power supply, or a separate power
supply can be incorporated with the ulti-
wave section, A suggested scparate power
supply is shown in Fig. 3. In this modern
circuit, the VR 150 voltage regulator tube
is used to supply the oscillator and mixer,
insuring freedom from frequency drift in
operation, The voltage regulator also raises

Fig. 4
Bottom view of the author's all-wave receiver
showing the Meissner "all-wave tuning unit
with change-over switch, and also the built-in
power-pack.
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~TREASURE LOCATORS-

BLUE PRINTS and
INSTRUCTIONS

INTRODUCTORY OFFER
SEVEN FOLDERS

3

TECHNIFAX
CONSTRUCTION
PATTERN SERIES

For Building the Following Treasure
Finders and Prospecting Outfits

Folder No. 1. The “Radioflector Pilot'*—con-
sists of a 2-tube transmitter and 3-tube
receiver. Principle;: radiated Wave from
transmitter loop is reflected back to receiver
lcop. Emits visual and aural signals. Tubes
used: two 1A5G—two IN5G—one 1H5G.

Folder No. 2. The “Harmonic Frequency Lo-
cator”—Transmitter radiates low frequency
wave to receiver, tuned to one of Harmonies
of transmitter. Using regenerative eircuit.
Emits aural signals. Tubes used: one 1G6G
—one IN5G.

Folder No. 3. The “Beat-Note Indicatior”—Two
oscillators so adjusted as to produce beat-
note. Emits visual and aural gignals. Tubes
used: Three type "30.

Folder No. 4. The ‘‘Radic-Balance Surveyor™
—a modulated transmitter and very sensi-
tive loop receiver. Prineciple: Balanced
loop. Emits visual and aural signals. By tri-
angulation depth of objects in ground can
be established. Tubes used: Seven type '30.

Folder No.*5. The “Variable Inductance Moni-
tor”—a single tube oscillator generating
fixed modulated signals and receiver em-
ploying two stages RJF, amplification,
Works on the inductance principle. Emits
aural signals. Tubes used: six type '30.

Folder No. 6. The “Hughes Inductance-Bal-
ance Explorer’"—a single tube Hartley os-
cillator transmitter and sensitive 3-tube re-
ceiver. Princinle: Wheatstone bridge. Emits
aural signals. Tubes used: two type °*30—
one type ‘32—one type '33.

Folder No. 7. The “Radiodyne Prospector’'—
a completely shielded instrument. Principle:
Balanced locp. Transmitter. receiver and
batteries enclosed in steel box. Very large
field of radiation and depth of penetration.
Emits aural signals. Tubes used: two IN5SG
—one 1G4G—one 1H5G—one 1Q5—one 1G4,

With any one of these systems you can construrt
fnstruments to locate buried treasures. metal war
rellcs. mineral deposits. subterranean water veins.
oll deposits (under c¢ertain clrcumstances). buried
gas and water pipes, lost objects. tools and treasures
sunken in water, etc Each set of blueprints and
Instrictions enclosed In heavy envelope (9'4% x
12(47). Blueprints 22° x 34": eight-page iflustrated
812" x L1* folder of Instructions and con-
struction data ................ On ohoBoak .

Add Sc for Dostage
The comptote set of seven folders........
{Sent postpaid) sg-oo

TECHNIFAX

i917 S, STATE ST, CHICAGD. tLL.

1 TECHNIFAX (917 so. state. Chicago, tit. §
?  Enclesed herewith $........ for which mait to !
: address below. :
g Treasure Finder No. I, 2, 3, 4. 5 6, 7.,
: Complete set of seven folders. [J :
1 1
T NAME .ooiiiiiiieeiiiainnns e 1
1 1
1

:Aoonsss

1 1
BCITY L.ttt ver.-  STATE oot
1 RT-740 1
h-------------------------J
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The author explains how to change over a tuned radio
frequency or a superhet receiver for all-wave coverage.

F1G.3

SW.1,5W 2 SW.3,5W.4 OuTPUT
~MEIG. 1Y N ONE SHAF TERMINALS
_g_‘u_
©  WAVE TRF
sw.l g TOPLATE  BLUE RECEIVER
MIXER
Q A TUBE -
& “nput
‘A-wave" T4
AVC.
G ] G
9 4+ B+ o
ADDITION OF PADDER CONDENSE -
TO LOWER FREQUENEY 10 45are | |F16-12 RED -
C+ B+

/VR 150

Fig. I. Addition of padder condenser to lower frequency of T.R.F. circuit to 456 ke. |-A shows
switch arranged to change from T.R.F. to superhet operation. Fig. 3. Rectifier circuit for

plate supply.

the degree of stability of the R.F. amplifier
operation. The B voltage is divided by the
resistors R-1 and R-2 to secure the proper
screen grid voltages.

Fig. 4 shows a view of a factory as-
sembled and pre-aligned 5 band multi-wave
unit and Fig. 5 shows a view of the com-
plete unit as used with a TRF receiver. In
this application, on account of the cabinet's
slanting panel, universal joints are required
between the dial controls and gang con-
denser. With a straight panel, the dial con-
trols fit directly into the ganged condenser
shafts and all the universal joints are
eliminated.

The alterations to an existing superhetero-
dyne are quite simple, the main problem

being the necessary space, so the new all-
wave coil and switching assembly can be
installed to replace the receiver's existing
coil and switching arrangement, Provided
the necessary space is available, it is a simple
matter to install the new equipment. The
ideal arrangement is one where it is possible
to insert not only a new set of coils and the
gang switch, but also the gang tuning con-
denser and calibrated dial to match. The
connections between the multi-wave tuning
unit and the receiver to be altered are the
same as shown in Fig. 2.

After all changes have been made the
entire assembly should be aligned on all
bands, following the standard procedure in
this part of the work.

Fig. 2
Multi-wave coil assembly and tuning unit {Meissner).

Bingr §e18 Show o povitor
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Experimental Lie

fx/aetim ental Radio

Measurements of fluctuations in pulse, blood pressure,
respiration and body resistance show mental disturbances
when subject lies while undergoing tests on simple home-

built "Lie

Detectors."

Robert Eichberg

® THE so-called liv-detector which is win-
ning increasing interest from the police
of the nation is, nevertheless, still in the
stage where it offers a fertile field to the
clectrical and radio experimenter.

Several types of “lie-detectors” have been
used with varying degrees of success. These
may be broken down into four major types.
The first. the simplest—and according to all
accounts the least accurate—is simply a
sensitive  vacium  tube  voltmeter  which
measures the (electrical) resistance of the
person undergoing the test, Next, in order
of estimated accuracy and simplicity, is that
which measures the rate of respiration, giv-
ing a permanent record of the number of
breaths which the subject takes per minute.
The two last types have to deal with heart
action and, as this is not subject to the
control of the will, arc gencrally considered
to give a morc accurate indication of psy-
chological strains in the subject’s mind,

The lic-detectors which give indications
of heart action may be further subdivided
into two major types. The first of these
indicates the rapidity of the subject’s pulse
and the variation of this rate caused by
psychologtcal stress. The second might best
be described as a recording sphygmomano-
meter, and measures variations in blood
pressure,

By far the most important part of the
equipment, however, is the intelligence of
the operator. An wunskilled man, given the
finest of equipment, can obtain no signifi-
cant results, while a skilled technician can

Fig. |—Circuit for body resistance

obtain highly impressive indications cven
with comparatively crude equipment.

Perhaps the easiest of the apparatus to
construct is the resistance meter, a diagram
of which appears in l'ig. 1. The indicating
meter utilized in this circuit is a 0-500
microammeter. This lie-detector utilizes a
type 30 tube as current regulator and an-
other as vacuum tube voltmeter, while the
32 is employed as a direet current amplitier
to give greater sensitivity. Batteries are used
to assure stability of voltage supply. The
other parts required are one 5000 ohm re-
sistor, one 250,000 ohm potentiometer and
one 30 ohm rheostat.

A 3-point switch allows the unit to be
turned, OFF, ON, or ON WITH BIAs. When
put into use, it is first switched to the latter
position in order that the meter be protected
from possible burn-outs. In fact, the bias
must be put on before the plate and filament
voltages arce applied and must Dbe left on
until after they have heen removed. As
further protection a 5 ma. fuse is used in
series with the microammeter,

When the imit is put into operation, the
large wire mesh  clectrodes are  firmly
strapped to the palms of the subject’s hands,
Next the control dial is turned to give
maximum bias to the volt meter tube and
the ox-orr switch is pushed to Bras ox.
Next the 30 ohm rheostat is advanced until
the 1 milliammeter reads .2 ma. After the
set is warmed up, the control dial is turned
counter-clockwise until the plate current of
the final tube reads 100 microamperes. If

Detectors

it varies, it can be brought into position by
means of the potentiometer. When the sub-
ject is asked a question which causes emo-
tional stress, the body resistance alters,
causing a deflection of the meter necedle.
The needle will return to normal after each
deflection and, if it does not, it significs
that stress is of relatively long duration.
Unfortunately there is a time delay of from
1 to 2 minutes between the time of the
emotional  disturbance and the resuhtant
reading,

A meter which registers the respiratory
rate is a highly complicated picce of ap-
paratus if made for actual police work.
However, one which will suffice for home
or club entertaimment can be made with but
little effort. In this form it need be little
more than an adjustable strap to fit snugly
(but not tightly) about the chest and to
bear on it a pair of contacts which close a
circuit when the subject inhales. This make-
and-break arrangement is connected in
series with a magnetically operated stylus
that makes a record on a uniformly moving
paper tape. A deflection of the stylus shows
each breath, and a pause of longer than
normal duration before a breath is taken
as indicative of mental stress.

The pulse rate indicator can be made in
a number of ways and, like the respiration
indicator, is comphicated and expensive when
constructed in precision form. Neverthe-
less, a simple device can be made by using
a seusitive microphone strapped over the
heart of the subject and connected to a high
gain amplifier, the output of which is fed
into a magnetically controlled stylus as de-
scribed in the former paragraph. Irregu-
larity of heart action is, in this case, au
indication of psychological disturhance.

The recording sphygmemanometer, which
shows a rise of the subject’s blood pressure
under mental strain, is too highly technical
a device for construction by the average
experimenter.

With the apparatus described herewith,
however, the amateur sleuth can gain much
knowledge and entertainment.

measurement. Fiq. 2— Method of observing respiration. Fig. 3—Pulse rate indicator.
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Television Aews

Television £ ‘cingj Circus to HRedridden

lilustration at left shows camera set-up at Madison Square Garden to televise circus animal acts. Reception was slightly less clear than this

picture. At right: Set-up for "freaks” and "specialty” acts which, adequately lighted, went over well.

® ALL the bedlam that goes to make up

a circus under the big top (in this casc
Madison Square Garden, N. Y. City) was
brought to children lying ill in the city's
hospitals, as well as into the homes of the
several thousand television set owners in
the metropolitan area. Two set-ups were
used—one commanding a ringside view of

the acts and trapeze artists in the main
arena, the other down in the basement for
closenps of freaks, special performers and
personalities.

The trapeze artists appeared at the re-
ceivers merely as white silhouettes against
a black background ; the “arena acts” were
extremely small and not particularly clear;

the part of the performance picked up from
the basement was much the best, technically
speaking, which goes to prove that images
are hest when television engineers have
some control over the illumination. When
they are able to “pour on” light and to set
their cameras fairly close to their subjects,
television is at its best.

p‘zojection Tube fox ,ﬂa‘cye Television .gmayej

1 MIGH VOUVABE FRAMINAL

LEXS —

| DEFLECTING YURE)—
1

PROJECTION
KINESCOPE TUBE

CONCAVE MIRROR i

" Biamcren

|

el 2Bawmamsl

f

e .

® TELEVISION images 434 by 6 ft. in

size were projected onto an ordinary
beaded motion picture screen at a demon-
stration held for RCA stockholders. The
projection apparatus consists of three major
parts—a newly developed kinescope pro-
jection tube together with its optical sys-
tem, a high voltage power supply and a
group of amplifiers, electric circuits and

170

llustration at left shows RCA's large screen television
experimental apparatus, Directly above is diagrammatic
drawing of same. Note that screen of projection tube faces
away from wall screen. Picture at right shows projection

tube removed from reflector housing.

controls. The overall dimensions of the
apparatus are 6 ft. long by 2 ft. wide by
5Y4 ft. high.

The optical system has an eftective aper-
ture of I' 0.7 which is more than four times
the speed of the usual high quality projec-
tion lens. This affords quadruple brilliance
on the screen. The actual size of the image
is 2.4 by 3.2 inches on the screen of the

www americanradiohistorv com

kinescope which requires 56,000 volts for
its operation. This brilliant image is thrown
upon a concave mirror 16” in diamecter,
which magnifies the picture 22%; times.
The image is then projected back through
the lens which surrounds the neck of the
kinescope and is projected 20 feet to the
wall screen. Observers describe the images
as excellent.

RADIO & TELEVISION
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Television Mews

Loop Aerials Being Developed for

RECEIVER

T\’

—~ DIAGRAM
SHOWING PRINCIP-
LES OF LOOP
FORM OF
"BEVERAGE
ANTENNA™

RECEIVER,
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Above—Diagram shows connections for loop aerials designed for television use.

® THE use of ultra short waves will, it is
expected, be made more convenient if
the plan now 1mdergoing development in

the RUA laboratories is brought to perfec-
tion. It is believed by many engineers that
small loop antennas will be far more con-

Television Use

venient and more efficient than the di-poles
commonly employed., As the dipole is a
resonant system it may tend to attenuate
the outer edges of the side bands of a wide
bhand transmission such as television, caus-
ing loss of high frequencies and therefore
fine «etail in the image. As the Beverage
antenna (shown in Fig. 1} is aperiodic and
can be designed to be highly directional,
it is belicved that it will prove superior
to the dipole. In Fig. | the antenna proper
is a circular loop feeding the transmission
lines T. Opposite the point of their connec-
tion is a resistor R of such value that it
matches the characteristic impedances of
the arms of the loop as does the transmis-
sion line.

The loop may be made other shapes than
circular as shown in Figs. 2 and 3. In Fig. 2
it is necessary that the loop’s diagonal
should be less than hali the wave-length in
order to obtain the directional field shown
in Fig. 4. 1n Fig. 3 the length of cach
conductor whicl combine to tform the loop
arc approximately ¥4 wavelength in length.
It is suggested that if the loops are con-
structed of metal tubing, approximately 44"
in diameter, it will be sufficiently rigid as
to be self-supporting. Should this material
be used, a 700 ohm resistor at R will be
found satisfactory. Tests conducted with
such antennas show a practically flat curve
for the frequency range from 435 to 100 me.
A fine field for experimenters.

Broadway Show and Grand Opera Brought to Television

A major milestone in the recent prog-
ress of television entertainment was a
broadcast of an act from the opera “I
Pagliacci” hy stars of the Metropolitan
Opera Company over \W2XBS, New York.
This was the first time that a television
station in the U. S. had put on so nusically
enterprising a program, ‘The fact that the
nltra high frequencies are used for televi-
ston sound permits high-ndelity reception
and arc virtually unaffected by local inter-

"ike.”

"When We Are Married" cast faces
for July, 1940

ference, which adds greatly to the tele-
viewers” enjoyment of the broadcast.

Another major entertaimment achieve-
ment of the same station was the hroadcast
“When We Are Married,” a currently run-
ning Broadway play, the original cast of
which appeared under the microphones and
before the iconoscopes. Although this show
was not one of the major hits of the
theatrical scason, it was one of the mos!
important and entertaining programs yet to
recach the television kinescopes.

Ace news commentator Lowell Thomas
now makes his Wednesday, Thursday and
Friday broadcasts (which are carried over

an NBC network) from a point of origin -

in a television studio. Mr. Thomas is tele-
visedd from several angles and views of
Hugh James, the commercial announcer,
also appear. Likewise does a sign large
enough to cover the entire television screen
with Thomas’ sponsor's trademark.

Another news broadcast but icaturing
“Spot Coverage” rather than z résumé is
also presented by the station one night a
week. This broadcast is illustrated with
rather redundant printed sub-titles  and
highly welcame photographic material. In
addition live models are used whenever the
“story” permits. The commercial portion
of the sponsorcd broadcast gives an actual
demonstration of an advantage of the
sponsor’s product—a gasoline—and follows
it up with signs advertising the product.
Newspapers do not seemt too happy about
this form of competition.

www americanradiohistorvy com

performed with Sight and Sound.

Pagliacei

Cathode-Ray Tube Application
Contest

@ A PRIZE contest open to engineers,

physicists, laboratory workers, serv-
icemen, experimenters and others, deal-
I ing with new and practical applications
of the cathode-ray tuhe and allied equip-
ment, is announced by Allen B, Du Mont
Labs., Inc., of Passaic, N. J.

1
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Television News

“Miss Television” Winners Chosen

Three Television Queens—left to right: Patricia

® THE winners of television’s first popu-
lar-poll girl contest for three titles of
“Miss RCA Television,” picked by some

Fitzgerald, Patricia Murray and Starr Martin.

2,000 owners of television receivers, were
recently announced by Alfred H. Morton,
vice-president in charge of N.B.C, television.

The winners are Patricia Murray of
Philadelphia, Starr Martin of Winston-
Salem, N. C., and Patricia Fitzgerald of
Philadeiphia. The three girls were selected
for their beauty, poise, talent and person-
ality. Ballots were mailed in by the tele-
vision audience after the unique beauty con-
test telecast over Station W2XBS. The
three winners will preside over the Radio
Corporation of America’s television dem-
onstrations at the New York World’s Fair
this sumniner.

All three girls have had previous dra-
matic experience and were selected after
preliminary tryouts from a field of 16 con-
testants. Starr was almost in Bermuda
when word of her good fortune reached her.
She sailed on the S.S. President Rooscvelt
to participate in the first shore-to-ship tele-
vision demonstration, during which opening
ceremonies of the New York World's Fair
were picked up aboard the Bermuda-bound
liner.

NOVEL ELECTRONIC TELEVISION PICK-UP

® SOME 3 years ago Russian scientists
described a novel system of television
pickup, which—while electronic—operates
on a radically different principle from the
iconoscope, no deflecting fields being em-
ployed. The Electronics and Television &
Short-Wave World (London) describes the
latest refinements of this system in a recent
issue. Fig. 1 illustrates the principle of the
new tube. To understand it imagine two
plane electrodes to which a potential differ-
ence is applied. Equi-potential planes can
be imagined in the field of force set up
between these electrodes, and if a body is
interposed in this field the equi-potentials
will become deformed unless the body is
infinitely small or the potential at any point
of the body is identical with that of the
field immediately surrounding it. A very
thin wire is employed causing very little
distortion as shown in the first figure. The
tube is arranged as shown in Fig. 2, in
which the wire C is stretched between but
insulated from electrode A, which is at a
high positive potential, and electrode B,

If the wire is made photo-sensitive and
is illuminated, practically all the photo-
electrons emitted from the surface of the
wire to the left of X will be drawn to the
anode A. Very few of the photo-electrons
emitted to the right of X—in fact only some
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emitted very close to X—will be able to do
the same, all the others returning to the
wire.

The electrons impinging on A at any in-
stant will constitute a photo-current, the
strength of which depends on the distribu-
tion of the light over the wire and on the
length of the portion of the wire which may
emit at that instant. The voltage across the

Diagrams explaining, with text, action of new
television pick-up.

self-induction L (Fig. 3) is proportional
to the intensity of illumination at any point
of the wire C as the equi-potential X sweeps
across that point.

It is claimed that the definition can be
made as high as that possessed by any other
electronic pick-up tube, and satisfactory
television transmission has been achieved
with the device.

It is doubtful whether this pick-up tube,
as it stands, has much practical vatue. The
scheme, however, is of real value in point-
ing out new ways of attacking a problem
by an entirely unconventional approach; it
may prepare for similarly original solutions
of electronic problems of a future day,

TO TELEVISE REPUBLICAN CONVENTION

® TELEVISION will enter the political

arena for the first time this month to
bring the National Republican Convention
to televiewers from Massachusetts to Penn-
sylvania, according to NBC.

Sound-and-sight programs from Conven-
tion Hall, at Philadelphia beginning June 24,
executives said, will constitute the most
elaborate television coverage ever given
anywhere in the world to a single event.
Two complete mobile television units are to
be dispatched to the Quaker City for daily
program relays.

The programs will be relayed to New
York for broadcast over NBC's transmit-
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ter in midtown Manhattan. It was estimated
that 2 maximum audience of nearly 40,000
persons would see telecasts from the Repub-
lican Convention site,

NBC based its estimate of the 40,000
television viewers on the belief that from
eight to ten persons would constitute a
maximum audience before television receiv-
ers located at various points from Spring-
field, Massachusetts, to Philadelphia, New
Hope, and other points in Pennsylvania,
now being served by NBC's New York
transmitter. The W2XBS audience is lo-
cated in lower New York State, parts of

www americanradiohistorv com

Massachusetts, a large part of Connecticut,
a corner of Pennsylvania and in New Jer-
sey.

The relay from Philadelphia to New
York is to be made over a coaxial cable
installed by the Bell Telephone Lahoratories
and the American Telephone and Telegraph
Company. Although capable of transmit-
ting several hundred telephone messages
simultaneously, the cable will handle only
a single television program. Experimental
wire line circuits will connect NBC's tele-
vision equipment at Convention Hall with
the Bourse Building terminal of the coaxial
cable in Philadelphia.

RADIO & TELEVISION
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FOR AS LITTLE AS

10¢ A DAY

How easy it is to pav for this combination of desk and
Reminglbn Deluxe Noiseless Portable Typewriter! Just
imagine, a small good will deposit with terms as low as 10c
a dav to get this combination at once! You will never miss
10¢ a dav. Yet this small sum ean actually make you im-
mediately the possessor of this amazing office-at home
combination. You assume no obligations by sending the
coupon.

THESE TWO EXTRA FOR YOU

LEARN TYPING FREE

To help you even further, you get free with thig /
special offer a 32-page booklet. prepared by ex-
perts, to teach yon quickly how to typewrite by
the toneh method. When you buy a Noiseless
you get this free Remington Rand gift that
increascs the pleasure of using your Remington
Noiseless Deluxe Portable, Remember, the touch
typing book is sent free while this offer holds.

SPECIAL CARRYING CASE

The Remington Deluxe Noiscless Portable is
light in weight, easily carried about. With this
offer Remington supplies a sturdy, beautiful
earrying case which rivals in beauty and wiility
the most attraetive luggage you can buy.

SPECIFICATIONS

ALL ESSENTIAL FEATURES of large stand-
ard oflice machines appear in the Noiseless
Portable—standard t-row kevboard; back spacer;
margin 8tops and margin release; double shift
kev and slilt loek; two color ribbon and aute-
matie ribbon reverse: variable line spacer; paper
fingers: makes as many as seven carbons; takes
paper 9.5” wide; writes lines 8.2 wide. There
are also extra features like the card writing at-
tachment, black key cards and white leiters,
touch regulator, rubber cushioned feet. These
make typing on a Remington Deluxe Noiseless
Portable a distinet pleasure. Thousands of fam-
ilies now using the Remington Deluxe Noiseless
Poriable know from experience how wonderful
itis!

Please Ment
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WITH ANY

REMINGTON
PORTABLE TYPEWRITER

A beautiful desk in a neutral blne-green which will fit into the
decorations of any home—trimmed in black and silver—and made
of sturdy fibre hoard—is now available for only one dollar ($1.00
extra) to purchasers of a Remington MNoiseless Portable Type-
writer. The desk is so light that it can be moved anywhere without
trouble—it is so strong that it will hold six lmndred (600) pounda.
With this combination of desk and Noiseless Deluxe Portable
Typewriter, you will have a miniature office at home. Learn the
complete details of this offer. Mail the coupon today.

Remington Rand Tnc., Dept, 300-7
465 Washington St., Buffa‘o, N. Y.

Tell me, without obligation, how to get a Free Trial of a
new Remington Deluxe Noiseless Portable, including
Carrying Case and Free 32-page Typing Instruction Book-
let on terms as low as 10c a day. Send Catalogue.

Name
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Radio //oo[ -ups

Diag’camﬂ oj Interest

This is a new department. If you have a new Hook-Up, send it along; e pencil
diagram will do. Be sure to include a brief description.
All diagrams and descriptions accepted and published will be paid for at

— T

o T — regular spece rates. Diagrams may be for receivers, adapters, amplifiers, etc.
MOdel warShi Prints Send them to Hook-Up Editor, Ranio & TeLEvisION, 20 Vesey St., New York City.
p Cse 3
Also Complete Models W% s00 . Txm- O MME  omw eiccue
- . MMF 500 7
Get our Descriptive List / 250 MME
Radio Control Prini—See Below AT

SHOW YOU HOW!

20c Each in Order for 10
TESLA-OUDIN HI-FREQ. COILS
{Data and Drawlngs only; no parts included)
36" Bp'k _Tesla-Oudin Coll....'. ............... 40

DATAPRINTS | l‘”g
z
/

-

K.W. Exc. Trf. Dats, 1 MEG.

Y RN B e uia neinded waERi " MAL o
.W. Exe. . Data_include: CONT

3* 8p'k Oudini 110 Vi, “Kick Coll" type......40 PICKUP Rl

37 8P’k Tesla Works on Ford Sp'k Coil..
1" 80K Violetta HI-Freq, Coil.o....re:, e ||| gy SW1s INCREASES
FREE with order for $1.00 or more—''20 Tricks with Fa
W, Hi-Freq. "coilr' (40¢ separate) | %% "T —— T ;Eg%sg?
TELEGRAPHONE—Records on Steel Wire 40c Me |- -+— (,- (' | ¥ sw.2s curs
20 ELECTRIC PARTY HIGH-
AND LODGE TRICKS! TGP e e RESRORNEY

Loads of Fun!

New Blectric Ore & Pipe T -
Lotator .. .iveieneisanansnn 40c

Solenoid & Magnet Data—Get Qur List:
20 Telephone Hook-ups—Build Your Own . . 40c

TONE CONTROL for phéne pick-up enables BATTERY RECEIVER: This 3-tube circuit is easy
the user to boost or suppress the high fre- to build and will drive a permanent-magnet
quencies. The smaller CI is made, the greater dynamic speaker. A pair of small 45-volt B bat-
will be the response to frequencies below teries and a 1.5-volt A furnish the current.

RADIO CONTROL FOR 250 cycles. Standard B.C. and oscillator coils are wsed.
MODEL BOATS, PLANES
Data 40c¢
A LT RS SRR Y 1 R N

et |
S5-W DIATHERMY

(Artificial Fever)

Dataprint giving Constructlonsl
data for Small. Medlum and
Latge size App. (All 3)...40¢

“MIND READING"” Radio Act ........ Alde

im

EXTERNAL
ANTENNA
!

“Fry Eggs” on cake of lce! Data 40¢
LOOK at these DATAPRINTS !!

40c Each. See Speclal Prices below
0 A.C. Problems and Welding Trans, W,
their Solutions. ewindin Armltznrlﬂ(l.w

Y2 Meter Transm. & Ree. Water Wheels

5 Meter Superhet. Water Turbines

100 Mochanlcal Movements. Wheatstone Bridas.

20 Motor Hook-ups. Photo.cell and Relay Data

Elsetrie *“Inductor Orpan 20 Simple Bell Cireuits.
Special Prices: 4 prints $1.00; 10 for $2.00;

40c each, single orders. Get New List 100A

The DATAPRINT Co. i
Lock Box 3224 RAMSEY, N. J. MINIATURE TUBES are used in this portable superheterodyne, which requires but 1)/ velts of
I A and 45 volts of B battery, thus making it light to carry wherever you go. Courtesy RCA.

e
B400 Oums
IMPEDANCE
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i

2
J MEGS

A BATTERY + 230
B BATTERY DRAN-B Slrd‘(ﬂ‘ﬁm

s 13 NECESSARY ONLY AT FRE~
NCIES HIGHER THAN SMC

ALL RESISTORS OF Y2 wATT TYPE

hl- At B4SV B-43Y OHMS

“JIFFY”

Magazine Binders | | WHAT'S WRONG WITH THIS DIAGRAM?

Sturdily bullt and cov-
ered with bisck fabri-

cold. Has two stamped SPEAKER
metal ends with 12 RF  TICKLER DETECTOR

sDring wire separators. e

Magszines can be in-

serted and removed in
a Jifty, No fuss—no
lost time—no labor.

No. 1. 123%"x0%*. with 2:inch back for S1
Radlo-Crsft, R.&T.. Radic News. etc.— $I'50 s
No. 2. 10%~"xT%”. with 3-inch back for $I 25

QST. Radlo. 1'oPular Methanics. etc. —— O =

No. 3. 834"x6%”". with 3-inch back for
Rteader's Digesi, etc, ————— — $I-oo
P.P, Precaid in U.S5. and Canada

GREATEST SLIDE

RULE VALUE!
10 inech ted
el T ST i age FRaNG
genuine ma ny wood, has auxillary remowvable FORMER
magnifier with pins ¢o fit (cursor’ runner. This rule
has inch, milliammeter, sine, fog and tangent scales.
Packed in individual csrrying case. This mile is eanal
n performance to a ;rtyo.oo rule. Our
special price. P.P. prepaid_anywhere .. O
B Slide Rule . ... ....................., 25¢
36 Page Nilustrated Book of Instructions .... 10€

Page Book Stanley’ R .
38300 Fascinating rl‘-:x.n:pig‘llm:nd :lr?swperl".lafc.‘. l oc
All Three Items Prebaid for . ............. 40c¢

GOLD SHIELD PRODUCTS CAN YOU SOLVE the puzle shown in the above diagram? Check it over carefully and see

Dept. RT.7-40 350 Greenwich St. New York

how many errors you can find in the various circuits. Answers will be found on Page 177.
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TUBE SAVER is what they used to call the Reflex circuit, back in the days when tubes were
costly. Now the reflex principle, with current fed through the same tube at R.F. and A.F.,
is used mostly to save weight and space.

14967
CONVERTER:
OSCILLATOR

HOTE: Sw | AND
RI ARE
GANGED

NOTE: Sw.2

POSITION

asy. 45V, 6V,
BATTERIES  "aCELL ok -c A

HTLTGET
AC-8
OU‘LPU"
w% RECTIFIER

TRICKY FILAMENT circuit employed in this efficient 3-way receiver may fool you for a moment.
The IA7GT and 3A8GT draw their filament current from the cathode of the I17L7GT, when
the receiver is drawing its power from the A.C. or D.C. lines. Courtesy G, E. Co.

C-1A Oscillator tuning cond.
C-1B Antenna tuning cond.
C-3 Oscil. padding capacitor
C-8 47 mmf. mica capacitor
C-9 220 mmf. mica capacitor
C-10 220 mmf. mica capacitor
C-11 .05 mi. paper capacitor
C-12 0.1 mf. paper capacitor
C-13 0.1 mf. paper capacitor
C-14 220 mmf. mica capacitor
C-15 0.1 mf. paper capacitor
C-16 .002 mf. paper cabacitor
C-17 .01 mf. paper capacitor
C-18 004 mf. paper capacitor
C-19 0.2 mf. paber capacitor

C-2(
Cc-21

.01 mf, line capacitor
100 mf. 5 V. dry elec-

trolvtic
C-22A 40 mf. 150 V. dry elec-

trolytic

C-22B 20 mf. 160 V. dry elec-

L-1
L-2
L-3
I-4

—

R
R-2
R-3

trolytic

Beam-a-Scope

Oscillator coil

1st LF. transformer

2nd LF. transformer

1.0 meg. volume control
Carbon Resistors

220,000 ohms

47,000 ochms

150 ohms
560 ohms
2.2 meg.
15 meg.
1.0 meg.
1800 ohms

RJO 470,000 ohms

R-1
R-1

1 3.9 mepgohms
2 680,000 ohms

R-13 1.5 megohms
R-14 27 ohms
Power switch (on vol.

8-1

S-2
T-1

for July., 1940
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control)

AC-DC or Battery switch
Output transformer
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"CROSLEY CHATTABOX

NEVER AGAIN

will you be able to buy

INTERCOMMUNICATION
SYSTEM OF TWO $l750
UNITS FOR . .

Complete two-way mreless loud speak-
ing system., Perfect performance. Plug
into any 110 volt house socket A.C. or
D.C. Equipped with Call-Listen-Talk
switeh and volume control.
No installation charges. Modulated car-
rier signal travels over the electric light
lines.
Ideal for offices, stores, factories, schools,
libraries, homes and wherever intercom-
munication is desired
Excellent speech characteristics.
Each unit 1s housed in beautiful 2 tone
veneered cabinet with grilled speaker
front.

Exclusive territory open to dealers.

Write for information or catalog.

AMPLIFTERS-DISTRIBUTORS GORP.

448 West 31st St., Dept. RT7, New York
Cable Address. Deback, New Yorx

FACTO RY-'I'O ‘YOU
SAVES YOU i 50%

Pur THIS NEW

4TUBE

CHASSIS IN
YOUR PRESENT
CABINET

i RECEPTION ‘
{,;I?l Other models from 5to17 Tubes, %I 95
and up to 5 Wave Bands. ®

‘e Wiite for FREE 1940 catalog, RPRAwh-gin

howing complete line, (User-agents
:n;ola extra moneyl) Ses MIDWEST'S Answer to TRADE-INSI

Midge dio fi"s your pocket or
purse. \\dgns orly @ ozs. Small as
a cigarcite package. Receives sta.
tions with clear tone. PATENTED
FIXED RECTIFIER! NO_UPKEEP—
only one Moving part. TUBELESS.
BATTERYLESS! MNEW PATENTED
OESIGN. Enclosed Emmd luminous eolor dial for casy
tunin®. MANY_ OWNERS PLEASED wWITH RECEPTION &
OISTANCE OBTAINED with this novel radio.
NE YEAR‘ GUAR iAN EE'd i - ,

Scnt rendy [ Ilsl.en wlm nstructions and tiny nhone { r

s¢ in om° office: hotels, in_bec. ctc. SIMPLE FO
CONNECT——NO ELECTRICITV NEEDED"
SEND NO MONEY! Pay postran only $2.89 plus f stafte
& cn:m:u or send $2.99 (Check. M.Q.. Casn) and vou
will be sent postPaid. A mosl unununl value, ORDER NOWE
MIDGET rRADIO CO. pt. RT-7 Kearney. Nebr.

RADI0S—50% <2107 OFF

of list price on new 1940 guaranteed
GOLDEXTONES in lots of six or more:

Model 151 Four Tube AC-DC Super .....
Modgel 882 Under Dash Car Set.

8.98

Send for free barzain catalog showink over 50 models

and iving details of trial plnn agent’s proposition and
ple prices. No obligation

GOLDENTUNE RADIO €O., Dept. R.T., Dearborn, Mich.
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Make Your Own

SECRET CODES
ina FLASH 15

It’s as simple as sliding one piece of wood
against another—and that's exactly what
you do with this highly ingenious code-making
slide-rule. It's so simple that a child can
master it in a short time, yet so baffiing as
to challenge the exzperts. It's educational.
develops vour unused brain cells. and it does
all this in such a pleasant and natural way
that you are unaware of it.

The Lawrence Secret Code Outfit provides
endless hours of useful. constructive enter-
tainment. The usual games, such as Treasure
Hunts, Scavenger Hunts, G-men, Spies, etc.,
can be considerably “pepped-up’” by the use
of this coding and decoding outfit. Just
imagine getting the following note: L

PERHM RK74G
LMRIW IXSHE C

This of course is a
coded message. which after
a few minutes spent with
the Jiffty Secret Code Qut-
fit d“" be deciphered to
read .

LANDING 30 CHINESE TODAY

In August 1914 from a German wireless
station came the innocent-appearing message,
‘““A SON IS BORN" WAR! came the elec-
trifying cry from thousands of amateur and
professional cryptographers who hastily de-
coded the terse message. Today history is re-
peating itself. Be among the thousands of
amateur cryptographers who. glued to their
short-wave receivers, are daily thrilled by the
secret radio messages of war movements, ete.,
flashing through the ether.

Start the fun going. Order your outfit NOW,
or better atill, get twe of them, one for your
friend. Then, with the aid of a code-practice
set you can both send and receive secretly
coded messages and help each other to decode
them. You will be surprised how efficient you
can become after practicing only a short time,

MAKES OVER 50,000,000
DIFFERENT SECRET CODES!

A 20 page booklet tells you in simple. easily under-
standable iangusge how to master this art. This book
was written by W. St. Johm Maioney. noted writer of
datective stories :nd cryptograph speclalist. You can
creste your own secret codes 10 minutes after you've
read the book. lt is replete with examples and actual
coded messages.

Lawrence Code “Slide Rule”
and 20 page instruction book

Zeetafor .. ......... .. . e.iiieiaen
Parcel Post Prepaid in U.S.A.

GOLD SHIELD PRODUCTS

350 GREENWICH ST.. Oept. RT-740, N. Y, CITY

Visit your nearest
newsdealer
and buy a copy of

SUPERWORL

COM/CS

A popular comic
edited by
HUGO GERNSBAGK

CO MPLETE
STUDY WUISES and

atightly used. ld
rented. exchanged. Al
BsubJ Money - bac
Ruarantee. Cnh id for
used 1 de-

course: 1
t.alls and Illusu'n.ed T2-
by Bargaln catalog FHEE., write today!

NELSON COMPANY, 500 Sherman. Dept. G-210. Chicago
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Vest Pocket 1-Tube
Short-Wave Receiver

Henry Townsend

TUNING
CONDENSER

"ACORN"
TUBE

ANT,)

50.000
f—

# OHMm
: 140 [= e

REGEN CONT

100

{ L MEG./ b

== 15 MOUNTED
s~ (4F METAL BOX

GROUNDED TO
METAL BOX
IN WHICH SET

1S USED

CONTROL
50,000

GROUNDED TO METAL
80X IN WHICH SET IS
MOUNTED(1F METAL

/ BOX 15 USED)

% )

B8+
a5V,

Tests have shown remarkable DX reception on this I-tube portable. The Acorn tube gives it
extra high efficiency on the short waves.

® EUROPEAN war news on short waves

can be heard direct with this vest pocket
set, utilizing a type 955 Acorn tube which
is especially suited to short wave reception.

The batteries for operating the set may
be carried in the pocket, or in another case,
or supported in a canvas or leather pocket
sewed onto a belt at the waist, This tube
requires 6.3 volts on the filament and this
current may be furnished by 4 small flash-
light cells connected in series, The plate or
“B” voltage may be furnished by connect-
ing 30 small cells of the type used in foun-
tain pen flashlight batteries in series. Con-
niection between the cells may be made by
soldering short lengths of wire to them.
Connection between the battery case and
the vest pocket receiver may be conveniently
made by means of a 3-wire flexible cable;
phone tip jacks can be provided at either
end of the cable if desired.

The headphones can be connected to the
set by means of a jack and plug, if de-
sired, and a phone tip jack may be employed
to attach the antenna wire. Good results
were obtained using a medium length out-
door antenna wire, while in other cases
just a few feet of wire lying on the floor

Please Mention This Magazine When Writing Advertisers
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inside the house proved surprisingly effec-
tive. For local station rcception a few feet
of antenna wire was sufficient. the free end
of the antenna being connected to a spring
wir¢ belt worn by the operator. For thosc
desiring to make the set as small and in-
conspictous as possible, the ordinary pair
of high resistance headphones may be sub-
stituted by one of the high-impedance car-
typc phones now supplied for use with elec-
tric hearing aid apparatus.

The tuning coil is made as follows: The
coils may be wound on a pieccc of bakelite
or other tube measuring 34" in diameter
and 214" long. To cover the 49 meter band
and quite a space on cither side of it, the
coil consists of 43 turns of No. 24 douhle
silk covered wire, close wound; the tickler
or regencration plate coil comprises 37
turns of the same size wire. The tickler
coil is placed 4" away from the grid coil.
If the set does not regenerate, the two
leads connected to the tickler coil should
be reversed. If desired a 50,000 ohm
potentiometer may be connected across the
tickler coil to provide regeneration control.
and a small knob fitted on the outside of
the case to adjust this potentiometer. If

RADIO & TELEVISION
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the sct does not regencrate well as mani-
fested by the usual steaming or hissing
sound heard in the headphones when the
set is operated, you may try a few more
turns or a reduction in the number of turns
of wire on the tickler coil. Don’t forget
also that in some cases the serics antenna
condenser needs to be adjusted, in order to
make the set work well with the particular
type of antenna in use at the moment. If
you change the length of antenna wire this
antenna condenser will usually need read-
justment.

Parts List for Vest Pocket Set
RCA {Tube)

1—955 Radiotron ("'Acorn’
HAMMARLUND

1—50 mm{i. midget tuning condenser No. APC-50.
1-—140 mmf. mica.diclectric trimmer condenser.
SOLAR

1—.00] mf. mica midget candenser,

1-—.0001 mf. mica nudget condenser.,

LR.C.

1-—1 megohm, ¥;-watt,

CANNONBALL

One pair headphones (or Trimm high-impedance
single carphone, of the type used for hearing aid
apparati<).

Battery—Burgess or Natianal Carbon Co.

MISCELLANEOUS

I—midget single-pole, single-throw toggle switch.

J—3-gamg phone-tin jach.

1—2-gany phone- nr Jack.
p

tube).

resistor.

J—single insulated phone-tip jack.
J——indicator plate, m.rmlwrull to 100.

J  small knob for 47 <haft.

1—Bakelite tube, 56" dinmeter, /4" long.
1—Bakelite tubc, 1” diameter, -jﬁ long.

TWO TUBE PORTABLE MIDGET
SET

® A SIMPLE two-tube battery-operated

receiver which will operate a loud-speak-
cr and is small enough to carry wherever
one goes 1s described in Le flaui-Parleur
of France. The parts required are extremely
simple, there heing hut one easily wound
coil which contains the primary, secondary
and tickler windings. This coil is wound
on a form 14§” i diameter, number 24
cenameled wire being used. The grid coil
consists of 96 turns, spaced 4" from the
antenna coil. The plate coil is similarly
spaced and consists of 40 turns, The an-
tenna coil comsists of about 20 turns. If
the set fails to function when first hooked
up, reverse the connections to the various
coils until it oscillates satisfactorily. Re-
generation 15 controlled by means of the
$00 mmf. variable condenser, The speaker
should be a midget one of the magnetic
type.

Hook-up of 2-tube portable.
for July, 1940

fﬂy St ﬂm’[diny

Answers to "What's Wrong with This Hook-Up?”’

1. R.F. tuning condenser T-1 incorrectly
connected. It doesn’t tune the secondary
of the antenna coupler.

2. RFC-1 choke doesn’t belong in fila-
ment circuit.

3. Rheostat R is

4. RFC-2 is connected on wrong side of
tickler circuit.

Grid leak R] connected wrong! Should
connect direct to grid of tubes.

“short-circuited.”

bl

6. No regeneration control is included in
the circuit.

o

{B- is

“B” Dattery shown reversed.
connected 1o the B4 post.)

8. TR (output) transformer is superfluous
(detector plate circuit should feed
directly into P1 of speaker transformer

ST). Undue loss would result by usc of
circuit shown.

9. Loud-speaker shown in place of phones
—the usual equipment for a two-tube
set like that shown.

10

Filament circuit should be grounded to
wire G.

11. By-pass condenser C “kills”
tube filament circuit.

detector

12. By-pass condenser Cl should connect
to ground.

No “cut off” switch
filament circuit.

13

shown to open

Credit On Set Construction

Credit is duc Andrew Tait for his able work in
building the Television Signal Ruoster lcseribed
by Ricardo Muniz in the May issue, page 12.

LOWEST PRICED
PUBLICATIONS FOR EXPERIMENTERS

Here is a largé number of radio, short-wave, and me-
chanical '‘how-to-make-It'' designs.

Each is a special publication originated by masters in
their respective fields.

For the low price of 50 CENTS, you buy TEN complete
pamphlets with photographic reproductions, complete me-
thanical tayout. and full description to make It possible
for anyone to build the project in question.

PLEASE ORDER EACH PROJECT BY TS PUBLICA-
TION NUMBER. and use the lﬂeual coupon below,

We acctpt money-orders, cash. checks or new U. 8.
stamps. (No foreign stamps.) If you send cash or stamps.
recmer your fetter.

Money refunded if you are not satisfied
DOALNY TWENTY-FOUR PUBLICATIONS FOR ONE

SHORT-WAVE RECEIVER PUBLICATIONS

HOW TO MAKE THE "OSCIL-
LODYNE™ § TUBE WONDER SEJ
No. $01

ALL-ELECTRIC

HOW TO MAKE THE *19"” TWIN-
PLEX (ONE TUBE PERFORMS
AS TWO)} RECEIVER..... No. 102

HOW TO MAKE THE WIZARD I-
TUBE 50-WATT TRANSMITTER:;
A1

HOW TO MA

HOW TO0 MAKE THE I-TUBE-

No.
HOW TO MAKE THE 2 TO 5
METER TWO-TUBE LOUDSPEAK-
ER SET,......... 107

KE
BATTERY SHORT-WAVE RECEIV- H
ER....o ol 108 _rrn N;oguz SHORT-WAVE BAT-

THE BRIEF-CASE SHORT WAVE

HOW T0 BUILO THE “DUAL-
WAVE'" SHORT-WAVE BATTERY
RECEIVER................. No. 112

HOW TO BUILD THE ITUBE
53" TWINPLEX RECEIV
No.

OW T0 BUILD THE PORTABLE

DSCILLODYNE

N
THE UBE

........................... RECEIVER AND HOW TO BUILD ER EV.................No. 1i4
HOW TO MAKE THE IMPROVED | FRrnann0a0n0n Snn0naacHan No. 109 HOW TO BUILD THE HAM- BAND
3-TUBE DOERLE SET FOR BAT- HOW TO BUILO THE POCKET “PEE-WEE™ 2-TUBER..... No. 115
TERY OPERATION...... No. 104 SHORT-WAVE RECE(VEN§o'jio  HOW,IQ BUILO THE DYO-AM
HOwW TO MAKE THE "“GO-GET- HOW 70 BUILO THE CIGAR- PLIDYNE........... .0l No. 116
EM 2" RECEIVER FOR THE BE- BOX 1-TUBE "CATCH ALL" RE- HOW TO BUILD THE * ONO
GINNER................... No. 105 CEIVER...........cc0vunnn No. 111 COIL 2.7 . No.

RADIO BROADCAST

HOW TO MAKE THE A.C.-D.C.
“'CASH BOX" RECEIVER. No. IIB

RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOW TO BUILD THE 2-TUBE
“PENTODE PORTABLE'* BROAO-

HOW TO BUILD A 6-TUBE BAT-
TERY ALL-WAVE “FARM PORT-
SET. No.

CAST SET.........coovine. No. 122 ABLE" SET............... it
HOW TD MAKE BEGINNER'S 2- HOW TO MAKE AN A.C.-D.C
TUBE ALL-WAVE SET....No. 119  HOW T0 BUILO THE RaDIO SO T8 Modte Al Ko it7

\ TREASURE™ FINDER....No. (23  ONE-TUSE "DEAF PringThoN,
OB TNS AN o o, suip T Semis o
. o U B s e
ERuee No. 120 [ DUDSPEAKER SET...... No. 124 PO TO BUILD THE ONE. oo'ig
HOW T BUILD A SUPER-SEN.  HOW TO BUILD THE WORLO'S ~ HOW 'TQ MAKE & VARIAGLE

SI'I+IVE ALL-WAVE C

.No. 121

SMALLEST ONE TUBE BATTERY
RADIO. No. 125

NE CODE PRACTICE SE‘;

MECHANICAL PROJECTS PUBLICATIONS

HOW TO MAKE A SOUTH SEA

HOW TO BUILD A SIMPLE FOR'I'- HOW TO

MAKE YOUR DWN

OUTRIGGER CANOE....... No. ABLE REFRIGERATOR. .. 138 MICROSCOPE. ... ... aiahe, as
w AKE A Wi R

HOW TO0 BUILD A PEE WEE  HOW TO BUILD A XVLDFHONE

AUTOMOBILE............. NO. 132 covoeeioennenneiinoniennii ) UG R e LESL LY Cacesn
HOw TO BUILD A DUAL- CON- How TO BUILD THE Rowuo HOW TO MAKE A POWER ORILL
TROL GLIDER............. No. 133 BILE........cevvoennnnn... No. PRESS FROM SCRAP PAm’%s
HOW TO auu.o A uoussaon ...........................

ON PONTOONS........... No. 134 :0‘6‘ ggof#'cgll_'g"é?\fl';fgs:-é‘_ HOW TO BUILD A GOOO LATHE
HOW TO MAKE A BAND SAW  [NCH SPARKS............ No, 141 FOR SLO0.....0.ooo.. oo No.

FROM OLO AUTO PARTS. No. 135
HOW TO BUILD A REAL LATHE

HOW TO BUILD A SAIL CA1:;

(XY N 5R08 688680085 005008660 N WELDER.

HOW TO MAKE AN ARC
FOR $5.00.....e..ccursnrne No, 136 ER............. No.
HOw TO USE AN AC ARG

HOW TO MAKE ANO_EXPE Hl-
MENT WITH AN ELECTROPHOR-
LT Ea R e oot 008 0 H0Hoco000 000 No. 148
HOW TDO MAKE AN ELECTRIC
ARC WELDER FROM AN AUTO-
MOBILE GENERATOR..... Nn. 149

ELD-

RADIO PUBLICATIONS ¢ 20 Vesey Street ¢ New Yorl, N.Y.
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RADIO PUBLICATIONS, 20 Vesey Street, New York, N.Y. RE&T-740
1 enclose $....... ..., for the Duhllcnnons listed by number, at 101 102 103 1c4 105 106
right, &t the rate of 50¢ FOR ANY TEN I''BLICATIONR, No 107 108 109 110 1 12
ORDER_ FOR LESS TILAN 50¢c ACCEPTEID. $1.00 for 24 publica- 113 14 15 116 17 18
tions. These publications are to0 be sent to me postpaid. 1 havo 19 120 121 122 123 124
placed a circle around each number which I want. 125 126 127 128 128 130
131 132 133 134 135 136

NADE . .enmnininnin it inrrn.a. Address ... iessi i 137 138 138 140 [E1] 142
143 144 145 146 147 148

(818 G008 aRaa060500068 A5h60R008 68600080080 State ... ... eiaeiaene 143
Please Mention This Magazine When Writing Advertisem 177
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Edited by Herman Yellin, W2AJL

Hum in Pick-Up Circuit

® /[ recently built an andio amplifier for use with an electric
guitar, using a home-made pickup unit. When the pickup is at-
tached, I get quitc a bit of hwm. Can you suggest any remedyf—
R, I1'illiams, Ontario, Canada.

A, The hum is caused by using an unshielded cable hetween the
pickup and amplifier. Ground the shield to one terminal of the
pickup and to the chassis, not forgetting to ground the chassis
to a good water pipe.

S-W Diathermy

? Hone can I connect an insulated cable to the output terminals
of the short-wave diathermy machine, described in the February
issue of Rapro & TeLevistion.—H. F. Smith, Buffalo, N. Y.

OUTBUT COIL,  PADS CaBLE(LOOPED
(5- ) ARQUND PART ~COlL DATA ~
————_ 10 BE
r_q__ - PLATE | OUTRuT|
B+, 5 :‘.‘/t_‘_‘\ TReaTED) el R
P S 1