RADIO SETS
FOR YOUR
LETTERS !
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YOUR SX-32 .
IS READY l

HERE IT IS—the new Hallicrafter SX-32—the receiver

I know you'll want to have for your rig!

This latest addition to the famous Hallicrafter line is the finest.
most up-to-date receiver in its price field. Where else but in the
new Hallicrafter SX-32 can you find such expensive features at a
moderate price? . .. Thirteen tubes. A tuning range of 500 kc.
to 40 me. Two stages of preselection. AVC-BFD switch. Microm-
:ter scale tuning inertia controlled. Crystal phasing. Push-pull
high fidelity, audio output. 6 step wide range variable selectivity.
And many other highly desirable features.

Why not trade that eutmoded receiver in on this up-to-the-
minute Hallicrafter SX-32? It's werth a liberal trade-in allow-
ance from me. so drop me a line here at Butler and get my free
estimate! My rock-hottom 6% terms (financed by me to save
vou money) PLUS my liheral trade-in allowance makes any
receiver in my stock—the world’s largest . . . within your
easy reach.

Drop me a line today, won’t_y

BUTLER
MISSOVURI

HENRY RADIO SHOP
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I'll take your course.
That's what S. J. E,
of “ Towa City, Iowa,
said. He is making
good money and has
found success in Radio.

will Train You at Home in Spare Tune

I'm not

interested.
That’s what this fellow
said. Today he would
be ashamed if I told
you his real name and

for a GOOD JOB IN RADIO

If you want to step into a better-pay job, one
which offers real opportunities for the future,
t00, read this true-from-life story of two men who
faced the same opportunity you are facing NOW!

S. J. E. Said “Yes''—
The Other, *'No”’

Hoth sent me a coupon like the one on thls page. Both
were interested in Ketting a pood job, better pay. o futdre
full of opporiunities, 1 sent them my FREE Book showing
Radio's vpportunitics and how 1 could train thern at home
to be Radio Technicians.

8 J. E. of lowa Oty, 3. saw that Radio offered
him & real chance to make oxtra money quickiy. to further
his eduecstion. into a fleld of opportunity.
enrolled. ‘The other fellow, we'll eall him John Doe,
wasn't interested. Ho wanted o better job, but he expected
someone to hand it to him on a silver platter. ie's llke
2 lot of others who want tbings, but mever do anything

about ft
S. J. E. Success Today

Now resd what 8. J. E. of Towa City. Towa, writes te
me—and remember (hat John Doe had the same chance.
“] had an $18 a week job in 2 _und desired
to make more money and continue my education. T read
about Radio’s opportunities and enrolled with the National
Radle Institute. The instruetion 1 recelved was sO prac-
ticul 1 was poon shle to eaurn $3 to §10 @ week in spare
time servicing Radios. This paid for the N. &. I. Course
and led to service work which paid for my education.
Radio servieing permitted me to attend schoot and work
evenings and week-ends. Upon completing lhi N. R L
Course T ‘was mede Bervice Munager at $40 to 30 a4 week,
more than iwice my shoe factory wage. Later the N, R. 1.
Gruduste Bervico Depsriment sent me (o statlon KWCR
as o Radio Operator. Now { am Radio Engineer at
Statton  WSUL and connceted  with Television Station
WOXK., The N. . I. Course took me out of a low-pay
shoe factory job and put me Into Radle at good Day:
enabled me to earn funds for 2 college education, There's
s promising future for thoroughly tralned Kadio men.”

Real Opportunities for Beginners
to Learn, Then Earn Up to
$50 a Week

Thore 18 an inhcteasing demand fer Radio Technicians
and Hadio Operators. Many make $30, $40. $50 a week.
On top of record civillun Interest in Radio. the Radio
industry ls getting milllons and miilions of dollars in
Defense Orders. Mail the coupon bolow Find out how
1 train you for these ovportunities. Over 800 broad-
casting ststions in the U. 8. employ thousands of Radlo

SAMPLE LESSON FREE

1 want to prove our Course gives
money-making information, that it is easy to
understand—what you need to master Radio.
My Samnle lessen text, “Radio Receiver Troubles

Their Cause and Remedy.” covers a long list
of Radlo receiver troubles in A.C.. D.C.. battery,
Universal, auto, T-R.F. superheterodyne. all-
wave. and other types of sets. And a cross ref-
erence system gives you the probable cause and a
quick way to locate and remedy these set. troubles.
A epecial section is devoted to receiver check-up,
alignment, balancing, meutralizing, testing.

practical,

Please Mention This Magazine Whe

1 Want to Help
You

If you are earning
less than $30 o week I
believe I can raise your
pay. However, I will let
you decide that. Let me
show you what I have
done for others; what I
am prepared to for
you. Get my book, read
it over, and then de-

cide.
J. E. Smith

o

Technieians with_average pay amonf the country’s beat
pald industries. Repalring, servicing. selling home and
auto Radio receivers (there are over 50,000,000 in use)
gives good jobs to thousands. Many other Radio Tech-
Biclans take advantage of the opportunities to have their
own serslee or retail Radio Dhusinesses. Think of the
many good pay jobs In connection with Aviation, Com-
merelal, Police Radio and Publie Address Systems.
N. R, I, gives you the required knowledee of Radlo for
ihose jobg. N. R. I. trains you to be ready when Tele-
vision Opens new jobs. Y¥es, Radio Technicians make
good Money because they use their heads as well as
thelr hands. They must be trained.

I’ll Show You How to Make
Up to $10 a Week Extra
in Spare Time While Learning
Nearly every nelghborhood has jobs fixing Radios for a
good part time Radlo Techniclan. 1 give you special

training to show you how 10 start cashing in on these
opportunities early. You get Radio parts and instrue-

G0OD FOR BOT

Dept. 1HB3, Washington, D

1 am particularly Interested
salesman will eall. Write piainiy.)
[ Radie Service Business of My Own

O Service Technician for Radio
Stores and Factories

O Spare Time Radlo Servicing

to help sou decide.)

NETNG [ ardh 1554 § PgweSs T a8 a3 5257 75
Address ...ec-een + ok & s P e o e i
City seeeevsoncuen

|

64 PAGE BOOK
SAMPLE LESSON

1. E. SMITH, President, National Radio Institute

Without obligaiing me, mail your Sample Lesson and 64-page Book FREE.
in the branch of Radio checked below.

0O Avlation Radio

{3 Operating Broadcastlng Statlons
O Army. Navy Radio Jobs

O Operating Police Radio Stations

O Auto Radio Technician O Operatlng Ship and Hiarbor Radio
(If you have not decided which branell you prefer—mail coupon for facts

building  test
for conducting
experimonts that give you
valuable -practical experi-
ence. My Afty-fifty method
“half . working with Radlo
parts. half studying my les-
son  texts—makes learning
Radlo at home interosting,
fascinating. practical, You
also get the modern, bro-
fessiona] all-wave set serv-
icing instrument shown here
as part of my cCourse.

tlons  for
equipment.

Find Out How 1 Train Ycu for

Good Pay in Radio

Mail the coupon below. T'1
It tells about my Course: the
! Radio: shows ietters from mioré

rained 50 you can see W
MA!L THE COUPON in an enve DD

earning,
on a peuny postul.

send my 64-pag book FREE
types of jobs if the d

J. E. Smith, President
Dept. 1HB3, National Radio 1
Washington, D. C.

get extra rank,
esting duty at
or seaman’s base pay-

TO TRAIN

Radio jobs after servi

Extra Pay in Army, Nav/, Too

Every man likely to go into m
ice, every soldier, sailor. marine, sh uld mail
the Coupon Now | Learn

(No

Writing Advertisers

hat th 7 afe

ilil ary serv-

ing Radio ] 2lps men
extra prestige, mere inter-
pay up to 6 times private’s
Also prepare for good
ce ends. IT'f SMART
FOR RADIO NOW!
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1941
No. 4

August
Vol. XII

GENERAL FEATURES

Readers' Editorials — What Ama-
teurs Can Do

MARCH OF RADIO

Radio Speeds Up New York Traffic
Poles Grateful for Radio Messages
Automatic Television Relays

Toy Power Lines Probe Lightning
Secrets

School Desk Becomes
"Magic Carpet”

Direction Finder Methods

Acoustic Compensated Superhet . .

Radic's

TELEVISION NEWS
Baseball Television Is Here {Covér
Feature) . ]
Portable Television Pickup

A Televisor You Can Build—Ricardo
Muniz, E.E., and S. Morton Decker

RADPIO CONSTRUCTION

A 3 x4 Inch Image TELEVISION Re-
ceiver—Ricardo Muniz, E.E., and
S. Morton Decker

Ultra High Frequency Pocket Re-
ceiver—George F. Baptiste

Recording With the High Fidelity
Amplifier—Herman Yellin,
W2AJL

A Practical ECO—John T. Wilcox,
w2CLS

600-Watt Transmitter — Larry Le-
Kashman, W2IOP -

. 197

198
198
199

200

201
202
203

204
205

206

206

250

214

217

214

Certified Circuits

When you see this seal on
a set it is o guarentee 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.

HUGQ GERNSBACK, Editor
H. WINFIELD SECOR, Manag. Editor
ROBERT EICHBERG, Television and

In .S"e,atem ber Fssue

Your First Short Wave Set—Wm. J,
Vette

End-Fed Zepp for Receiving—R. H.
Newkirk, W9BRD

Battery Short-Wave Set—Joseph Hiatt

Dual-Purpose Public Address System-—
Andrew Tait

For Beginners—the "Old Reliable'” One-
Tube Receiver Up-to-Date—L. M.
Dezettel, W9SFW

Digest Editor

More on "Pull-Swing"—Ricardo Muniz,
E.E. and Associates

In This Giaue

A.M. Audio System and Modulator
for "Pull-Swing” F.M. Transmit-
ter—Ricardo Muniz, E.E., Donald
and Warren Qestreicher

TELEVISION NEWS

Automatic Television Relays ... (99
222

Television Baseball! 204
A Beot Oscillator for the Ham Be- oloa oy o :
ginner—L. M. Dezettel, W9SFW 234 Portable Television "Pickup' Equip-
ment . . 205
° How to Build Your Own Televisor 206
Television Patents .. . 244
AMATEUR RADIO
Uitra High Frequency "Pocket"
Receiver : - 3 210 ®
Roof-Top Rotary Beam—M. L. Levy,
WBOUK ... ... ..... 212
A Practical ECO .. 217 MISCELLANEOUS
800-Watt Transmitter — Larry Le- '
Kashman, W2IOP .. " = 219 Readers' Letters ................ 198
3-Way Code Practice Set—L. B. Can YOU Answer These Radio
Robbins i . 221 Questions? . wsw, 1208
Modulator for Pull-Swing F.M. n |
Transmitter—Ricardo Muniz, E.E. TreRe;bb?:s kil -M_asfs L_ B_' 213
Donald and Warren Qestreicher 222 '
Drafting the Amateur Station for "CQ"—News of the "Hams" .. .. 227
National Defense—Larry LeKash-
man, W2IOP ., .. » 224 Honor Plaque Award . .. .. . 229
"CQ'—HAM News—w2|OP 221 How to Build 3-Meter Short Wave
Plaque Award for Best "Ham Sta- Diathermy Set . ............... 230
tion'" Photo .. ... .. .. b e 229
Radio Hook-Ups ... ... . ... 236
] Question Box—Edited by Herman
Yelhin, W2AJL o T 258
NEW FEATURES Radio Kinks 240
Applied Radio — 3-Meter Shori- Electrical Experiments . . 242
Wave Diathermy 230 Radio Patents Loaa.: 244
I's Receiver-Buying Time"—H
SB_ E‘i:ilzer_ Sxnd |.m¢.a | e 233 Short Wave DX Tips—Joe Miller .. 246
Radio Beginner 234 A Bridge Condenser Tester—H. L.
RedicEbak-Ups 236 Cerpenter B O et i 248
Electrical Experiments . . . 242 New Radio Apparatus .......... 250
Radio Patents .............. ... 244 Book Review ... ... ............ 254

Cover Photo "Television Baseball'—Courtesy National Broadcasting Company—See Page 204

RADIO & TELEVISION—Published monthly on the tenth of the meonth. Entered as second-class matter Feb. 15,
1938. at the post oftice ut Springfield. Mass.. under the act of Mareh 3, 1879. Trudemarks ard copyrights by per-
mission of H, Gernsback. Text and illustralions are copyrlght and may not, be reproduced without Dermission. Sub.
scription price $2.50 a year in the United States (In foreign countries. 75¢ additional per_year to cover Doatage:
Canada 50c additional). Make !l subscription checks Pavable to Popular Book Corpotalion. AN communications about
subscriptions should bo addressed to: Director of Circulation, 20 Vesey St.. New York. N. XY,

Published by Popular Book Corporation. Publication Office—29 Worthington St.. Springfleld, Mass. Editorial and
Executiva Offices—20 Vesey St.. New York, N. Y. AUGO GERNSBACK, President: EMIL GROSSMAN, Director of
Advertlsing. Eurapean Agents: Atlas Publishing and Distributing Co., Ltd.. 18 Bride Lane. Fleet 8t., London, England:
Brentano’s—London and Paris. Austrailan Agents: McGilF's Agency, 179 Elizabeth 8t., Melbourne,

Copyright 1941 by H. Gernsback
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Readers Letters

What Do YOU Think ?

MISSES STATION LIST
Editor,

I have been reading Rapro & TELEVISION
since July 1940 when I started SWLing.
My first two copies contained F.B., SW.
station-lists. I now miss them in the cur-
rent issues. I firmly believe there should be
a large section on SWLing, DXing clubs,
etc., such as Joe Miller’s column. There are
many, many SWL’s who would like to have
a full page or more on SWLing, etc.

(0O.K. Let’s hear from those who want
the S.W. Siation List!)

I have a two-tube super-regenerative
which has HAC. I've V.A.C. (Verified all
continents) except Africa with it also. My
antenna is a doublet. The speaker is a 5"
PM. The tubes used in this set are a 6C6
detector and 76 amp. The sct has very fine
volume and clearness with the loudspeaker.

I am a member of the GNSWLC, RILL,
Radex, BSWCC in Eng. and the Snchom-
ish High School Radio Club under the call
W7HXB.

Keep up the fine work in “R. & T.” and
the best progress to you.

Carrorr. H. CLArk,
W71ML.
Snohomish, Wash,

WE’RE IMPROVING
Lditor,

Your June 1941 issuc is the best one you
have had since the old Short Wawe Craft
days. Why not keep it up? How about a
liome-made “junk box" television receiver
built on the chassis of an A.C.-D.C. set, also
one of a DX facsimile recorder made from
junk box, also on an A.C.-D.C. chassis.

Roperr B. McCuLLEY,
334-E. 57th St.,
North Long Beach, Calif.

MORE VARIETY
Lditor,

I am a subscriber to your fine magazine
and like it very much, except that you have
too many articles on F-M and Television
and no 24 and 5 meter oircuits. I build
quitc a lot of UHF, apparatus and am al-
ways looking for and testing out new cir-
ciiits and tubes such as the 7V7, 1232 and
G6SA?7 in units designed for 24 and 5 meter
reception. I would like to see some really
“hot” circuits for 2V%, 5 and 10 meter recep-
tion. I have several ideas of my own in
the event your are interested.

G. Epwin HoabLey,
943 South Main St.,
Adrian, Michigan

HE LIKES US!
Editor,

Stopping at a candy store for cigarettes,
I happened to look at the book and maga-
zine rack and saw your Rapro & TELE-
visron magazine. I looked through it out of
curiosity. I couldn’t afford to spend 25¢ for
it but I bought it in any event. I was more
than satished with it. It has helped me a
great deal. I shall buy your magazine as
often as I'm able to. I now have your June

for August, 1941

issue and if I can help it, there will be many
more Rapro & TELEviSioN numbers to fol-
fow.
CHARLES VENTIMIGLIA,
190 Evergreen Ave.,
Brooklyn, N. Y.

HEARTILY APPROVES
Editor,

In regard to the “editorial” by Albert
Braman with reference to the SWLs hav-
ing the use of the 114 meter band, 1 am
heartily in favor of such an application to
the FCC. I will gladly help in such a mnove
in any way I can.

In view of the opposition of the amateurs
to any similar application for the use of the
higher frequencies, it will be a very difh-
cult matter to get any action on this matter,
and will call for hard work on the part of
every SWL.

Let's fix a date and all SWLs send in a
petition to the FCC, requesting the use of
this band.

MEeLToNn AMOS,
205 West Cameron Ave,,
Kellogg, Idaho.

WANTS 114 METER BAND
Editor,

I have been a reader of Raoro & TELE-
viston for quite a while, I think it is a 100%
radio magazine.

I tike the readers’ letters, and the various
departments in the magazine.

Here's what I think of letting the SWL's
have the 114 meter band: It is a very good
idea. It would give the SWL an idea of
what to do when he wanted to become a
full-fledged licensed amateur. Here’s hop-
ing the SWL's get the 134 meter band.
I am for it 100%.

Epwin GuMmESON,
R.E.D. R2, Box 110,
Longmont, Colo.

DO YOU AGREE?
Editor,

Several of my SWL Listener friends at
this address got together last night and
asked me whether it was not possible for
you to give us some more dope and a list of
S-W stations as you used to do?

We realize, of course, that this cock-eyed
world of ours is more than topsy-turvy and
that getting together a list as of yore is
utterly impossible, but there are enough BC
SW stations and a few amateurs still alive
and kicking to give the above a trial.

All of my friends, as well as myself,
have high-class receivers, and we are all
ardent readers of R. & T. Personally, I've
been one since the early days of Short
Wave Craft. 1 have before me at this mo-
ment my copy of SWC, Vol. 2, No. 3, dated
Oct.-Nov., 1931, out of which I'm getting
some ideas re several antennas I want to
experiment with; am also interested in a
long-wave Frequency Inverter.

Larry B. PEarson,
470 Park Place,
Brooklyn, N. Y.

Please Mention This Magazine When Writing Advertisers

SPRAYBERRY TRAINS

1]
DON'T WAIT! START I0W!
You Can Make Money Ah:ost .t Onco
You'll be qulckly shown how [ > get o
= qood {adlio Scrvice bsz. . fo?-
practh profits. You easily
vision, Frequency BModulation, signal Tracing.
to—Tank), Aviation Radio, Electronics,
Hadio, Radio Set Repalr and Installation Work.
1*i1 Prepare You Quickly in Spare Time
... At Home Or At Camp
SPRAYBERRY ‘lraining does not inter-
fore with your present work. You will
recelve personal coaching serviece all the
way. You'll be fitted to hold down a rood
aying job in Radio or to have a Radio
usiness of your own.
You Get Professional Test Equipment
. . . Plus Experimental Ouifits
. . - Includes 146 RADIO PARTS (to
puild plete io ). RADT
00LS and a TESTER-ANALYZER, MY
EXPERIMENTAL OUTFITS cnable ¥ou to
conduct actual cxperiments with your
own hands.
NO EXPERIENCE NEEDED
Tt makes no difference what your edu.
eation_has hren, I ean ﬂtgou tfo become
a real RADIO TECHNICIAN. Your suc-
cess is my full responsibility.
THE SPRAYBERRY
COURSE 1S SOLD UNDER
MONEY-BACK

AGREEMENT

® SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayberry. President
ldnS-H University Place, N.
Washington, D. C

L ]
l Please rush my FREE copy of “EOW %0 MAKE .
MONEY IN RADIO.*” '

NAMe. - - 1 et cctiasssansssnncansoans Af Jov e
l AdAreS3 e et osaranceacenatsssasans trTe00a .
DGt oo iie s Sl e ghsmenes state. . ...... 1l
(Mall in envelope or paste coupon on penny rosteard)

DEGREE IN 2% YEARS

® Complete Radie Englneering Course in 27
months. Bachelor of Scienco Degree. Radio
(televislon, talking pictures and the vast
electronic field) offers unusual opportunities
for tralned radio engineers. Courses also in
Civll, Electrical, Mechanical, Chemical, Aero-
nauticzl Engineering: Business Administra-
tion and Acoounting. Tultion, living costs
low. Recognized by the War Department for
the trainlng of radio operators. Special
preparatory department for those who lack
required high school work. Students from all
parts of the world. Enter September, January.
March, June. 58th ycar. Write for catalog.
2481 COLLEGE AVE., ANGOLA, [IND:

| TRI-STATE COLHEGE

LEARN RADIO

TELEVISION

500 LICENSED graduates r.aced in
past 7 years in shipping, broa leasting,
aviation, police, etc.; we also te ch radio
servicing and repairing; new b(ginners’
class now forming; é()—page catalog
free; oldest, largest -and best : quipped.

MASS. RADIO SCHDOL

18 BOYLSTON ST., BOSTON, Mass . Est. 1899

RADIO TECHNOI.OGY

RCA TInstitutes offer an Intens, ® course of
high standard embracing all phi:es of Radio
and Televislon, Practleal training with modern

equipment at .New York and CH cago schools.
m Communi-
aercial Oper-
RT-41.

Also speeialized courses in Avia
cations. Radio Servicing and Co
ating. For Free Catalog write Jept.

RCA INSTITUTES, 11c.

A Radio Corporation of America Service
75 Varlek St.. New York, 1154 Merchandise Uart. Chicace
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T hese Gre the 6 Lost S e/[iny Short

Wave Books . . . SEE THEM AT YOUR DEALER

yOU buy parts, tubes, kits,
dealer-——that's what count|
do. Through a nation-wide d

oks are available at your f

accessories from youyr local radio
ess thousands of short-wave fans
istribution service our numerous
avorite radio dealer—right where

you buy other radio equipment. It's more convenient, saves
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.

W TO BUILD AND
OgSRATE SHORT WAVE
RECEIVERS

neluding
Receivers Ifur the Begingers
Short Wave Converters
S-W gQuperheterodynes
guper- Regenerators
Telovislon Recelvers

-to-date
st and most up-te
m t‘:! ';.‘l!lea ‘:flblecl.. It 15( ﬂf)dlomg
editors o
T M g contains a wealth of
TELEBVISION and cor alth of
on the building an&mhe“.
well.

50¢c

material an
1y of typical short v
:(l)l.i o:hgﬂ. wave converters as
150 Mustrations
72 Pages

SHORT WAVE

o o GET
1 HOOK-UPS 7 BEST ;‘HBRT WAVE
Compiled by the Ed-‘tc;r(;;" RECEPTION T
LEVIS GERNSBA
Herfae‘lgarfm:fe book that every Lo E&?Xxﬁ you ate evef ;S&‘fmf
short wase distener. "“y“:m:mauur ¥a know apout short

v rofesgional radio
fan. 200 Tor "l‘gl:tg ‘l‘ime. It gives R

The for many-years,
anted for a X ner and radlo fan n radio
h:; rk?emlem best short warel ookaung L‘l’::s you his lenk gp:rl:::: ;uh o
T hich have appeared heretofore. reception and all 18%
100 Ilustrations 50c 40 Hiustrations 50c
72 Pages 72 Pages

TEN MOST
POPULAR SHORT
WAVE RECEIVERS

THE SHORT
E BEGINNER’S
WAVE BEGIS

MAKE AND i {ncluding

(. 10 "™ wohic THEW - - gomatsy I
1 x OME AN ‘. Detalls for Making

The editors of RADIO 10 BEC E & oers, Soalts ¢
y MOS]‘ pOPUl_A“ TELEVISION have select; HOW YYEUR RADIO SHORT WAV Sow Aerials ote

y VE ed ten ourstanCind thesc OPERATOR J Here 18 a book that #0
SHORT VI 4] Tassist e B : [ BEGINNER'S | i o v i

1 {uy 'S¢ n e

/ RECE'VERS :;fum:; Each %cee&‘v‘e‘:‘ lg By Lieut. o o a;‘.:; agéﬁyﬁelﬁhgaﬂ OK }::g,mfhgm:lmplcst tund:\-"
1 MAKE AND tully {llustrated with < experience i the SOLEE s line BO Mentels. o tho present

HOW TO complete layout. P . made him pre-em 5 £ stage of the ari as It
WORK THEM representation.  photo 1t v tend 10 BSF you wisit known today. It 13 the

graphs of the set complete,

o censed codo ODETALEE b Contually

1o take un“!;hmb“»k you must Eet:

—this 15 t
150 [lustrationd 500

72 Pages

-priced referencd
‘l))nog: l;\‘v g{'\on waves for
the beginner.
75 lustrations
40 - Pages 250

hook-up- and al
while specifications.

75 Hlustrations
40 Pages 25‘:

ALABAMA
Watther Bros.. Montzomery

LOOK FOR YOUR NEAREST DEALER

2 MeGUI'e Authériont AFencs. Metbo
" . . . : ortz gency. Melbourne
sam's Clgar Store. Phoenix For ;onvemmce the publishers list below dealers in all parts of the world where BELGIUM
Frectric Supply Co.. Oakland our books ?fe :Val;xble. On vour next shopping trip be certain to examine these i} Arens. Brussels
o Supp mpany. Angel volumes. You're i i - CANADA
lug:?e;re evision Suppiy Co.. Los An- sure to want them for your technical library. Eimrﬁ}gl &<E°"u wm"::pog' R
MICHIGAN Terminal Radio .. New York e gy esiay] Winn'Tpas
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w"t‘:";rr‘.a 5a¢|¢s1u&n}a|ﬁb .- San Diexo g;';f“'ﬂ;g”'i‘{“ -;%_é Kansas Clty fidion Nire  Tcleviston. inc.. New Radlo Trade Subply Co.. 1td.. Toronto,
Scof o PPy, ng Beac! o &.. Kansas Clty d
QHierbach Brectrle Co San Franciaco Yilier Aehs Raale 'ca Ve, Loute Bl Phrte sl Sioen Y% ST ey WRNCARNC Radio Co. Lud, 113335 Bay
R ilo e ope ot Suaneiacn) | § HEE S i M. Schwartz & Son. Schencetudy Canadian Elecirial Supply Co.. Lid.
Radio Specialtlea Co.. San Jose Radio Accessories Gombany, Omahs guio Slontca LR R
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Readers Editorials

-ﬁtmy and the Radio Gmateur

® THE Army is doing much to increase the interest in
amateur radio. There are schools for all enlisted men which
can be ranked among the best in the United States.

I am going to one at Fort Riley, Kansas. It is a three-
months’ course which covers procedure, code and radio theory.
When students leave here, practically every one of them can
send and receive approximately 20 words per minute in code.

Students have an opportunity to take an examination for a
Class C amateur’s license. Provision is made so that the
amateur may set up his station while in the Army. With cer-
tain provisions, he may operate on his own time as an amateur.
With kis license, he has an opportunity to further aid his

This Month's p‘zi;e Win 1et

country in times of stress, with the facilities availabl» 10
every amateur.

The Army is doing everything in its power to help mer get
along in radio, so they can continue when they are out o the
Army.

[ think that amateurs have much greater opportunities, both
with the Army and in civilian life, that can be put to us for
the aid of the government and all civilians concerned.

B ELLENBERG,

Cavalry School, Academic Divisi n,
Communications School,

Fort Riley, Kansas

TELEVISION AND THE SCHOOL ROOM
@® [ AM a Chicago Public School teacher

and a television set owner. As I sit
and watch the various movies and studio
programs from our local television station
I cannoct help but vision the school room
of tomorrow, and how it could be with
the use of television,

Just a few nights ago they had on a
commentator using maps and charts of
Europe to help illustrate his talk on the
war . . . . it could just as well have been
some learned teacher or professor conduct-
ing a class in history or geography to a

p‘tige Bward
WESTINGHOUSE WR-62K3

Value $22.95

Awarded to Bill Ellenberg
for his Guest Editorial
All others receive a year’s
subscription.

Defense would welcome, and be able to
coordinate, the efforts of intereste ! radio-
minded civilians and “fans,” in chllecting
WX data in their own communit es, sub-
mitting the same, at scheduled 1mes, to
their proper authorities, who wo Id turn
it over to the various airports in the
vicinity. Such a service, to be f vale,
would cover only the “regional” area of
the said airport.

There are hundreds of radio isteners,
including, of course, the serious U.H.F.
men, who keep track of WX as 1 matter
of course, for they know it affc ts radio

vast unseen body of student school children.

Each school could be equipped with several sets. so that more
than one class could be held or more thdn one program received.
As [ understand it, the television stations have a problem on their
hands of not having sufficient material to put on the air. B
giving their morning hours to the local scliool systems' for their
use, they could serve the double purpose of educating the children,
while at the same time be getting in those necessary hours for
the FCC regulations.

Country schools, of which I was once a teacher, would benefit
greatly by it because it would then be possible for them to have
a visit by air of some unoted scholar, who ordinarily visits only
city schools. Then with the use of mobile or on-the-spot cameras,
special Jeatures of great importance could be brought first-hand
10 the class roomn. Imagine the children of tomorrow viewing from
their class room a presidential inauguration, a session of Con-
gress, or some great dedication event!

Yes, television has a place in the school room, and I hope this
little article helps to bring it about in the very near future.

Acxes V. DEax,
2017 \W. 62nd,
Chicago, Illinois.

WAR-TIME WEATHER

© IT may or may not be widely known in this country, but one

of the “casualties” of the war. in Europe and Canada, is the
matter of radio transmission of weather. Because of the all-impor-
taut use of air power today, WX is a vital piece of military
information, no longer to be cast out on the ether for an “enemy”
to get hold of.

If, as is eventually possible, this country enters the war, we
will be under the same restriction. Doubtless, the Government
lhas foreseen that possibility. But surely our newly created Civilian

for August, 1941

reception. They have the simple instru-

ments, and are in the habit of making the regular obse vations,
that would make thein at home in this branch of civilian cpdeavor.
These men ought to be registered and voluntarily enlisté] in this
service, against such time as it may be needed. In the neantime.
they can be given elementary WX procedure practice diills. etc..
to make the system an effective part of our defense plat w hen it
is needed. Such a scheme of particular local WX reportt will be
even more badly needed, in a “radio-silent” country at wir, when
that country is as vast as ours, with its widely varying weather
within such far-flung boundaries.

M. F. KeLu y,

18 Church | Street,

Granville, | . Y.

WHY NOT LEARN THE CODE?

® THE writer, an ardent short wave listener and assirant to

gaining an operator’s license, has heard a lot of s uawking
over the code requirement for that operator’s license. V hen this
writer first actively entered radio and set the goal of licensed
“ham” before himself, he, too, squawked, as loud as ar ybody.

Then one day he made a decision. Firstly, it had to le done.
There was no use fighting the Government to remove the code
reqnirement from its license exam, that would take too long and
might not be successful. So means were taken to get tiat code.
Learning the alphabet was simple, a night or two of ¢udy and
a few nights of review were all required, but understinding it
by ear was seemingly difficult. Then yours truly had an irgument
with himself, one sleepless night, wondering about 11eans of
learning to understand that code.

“Is it really so hard?” the thought flashed. “You're o average
intelligence. You have average mental skill. The fifty-thoi sand-odd

(Continued on page 255)
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RADIO SPEEDS UP NEW YORK TRAFFIC BY BUS AND SURFACE CAR

Radio speeds 1,200,000 bus and trolley

passengers along the streets of New
York City every day, but none of them ever
hears the broadcasts!

To streamline dispatching of trolleys and
buses, the Brooklyn & Queens Division of
the New York Transit System has
equipped a fleet of 20 patrol cars with two-
way police radios, as shown. The new sys-
tem, built by the Westinghouse Electric &
Manufacturing Company, relays emergency
calls to cruising cars in 30 seconds.

“Traffic trouble comes ip many forms,”
according to 2 Westinghouse expert. “Once
a downtown fire threatened to block the
converging point of four bus-and trolley
lines. Between the cars there was only 45
seconds headway. By radio, the dispatcher
was able to coritact immediately three patrol
cars, which he sent to two diversion points
and to the fire. As a result all but two of
the trolleys were diverted through paralle!

streets. If this work had to be done by tele-
phone, hundreds of passengers would have
been delayed for as long as an hour.”

Ten of the patrol cars have 15-watt trans-
mitters, or sending stations, as well as re-
ceiving sets. The other 10 cruisers have re-
ceiving sets ouly. There are receiving sets
on five heavy emergency trucks, one light
emergency truck, two line department auto-
mobiles and one track patrol car.

The dispatching equipment, also pictured
here, consists of a 50-watt transmitter with
its antenna on top of a building near the
heart of the patrolled area. The antenna g
240 feet above street level. Its call letters
are WRWH on a frequency of 31,460 kile-
cycles. It is operated by remote control
from the dispatcher’s office at the head-
quarters of the system.

At the dispatcher’s desk are seven auto-
matic headway recorders which check the
time of cars as they pass various control

points; a signal board indicating the num-
ber of patrol cars in service; remote control
sending equipment; receiving cquipment ;
and direct telephone lines to stations of
street inspectors.

All cars broadcast on 39,340 kilocycles.
Their receiving sets, placed under the dash-
board, are “frozen” to the dispatcher’s 38
460 kilocycles. Radio car drivers ask the
dispatcher if they may “come in” before they
start talking to him. This prevents over-
lapping of reports. \When reporting to the
dispatcher, cruising car drivers speak into
a cradle telephone attached to the car's
steering wheel. Transmitting equipment is
behind the driver’s seat.

Between 50 and 100 calls are issued dur-
ing the average 24 hour day. Regulations of
the Federal Radio Commission provide that
only emergency calls be issued. There are
no trick codes for “bring me a hamburger”
or other private messages.

At left, dispatcher is seen at microphone on control desk. At right is one of the control cars.

POLES GRATEFUL FOR RADIO MESSAGES BRINGING EXILES NEWS AND HOPE

To thousands of Poland's fighters and

civilians, scattered over the globe by
Nazi fury, the Columbia Broadcasting Sys-
tem’s shortwave programs in Polish over
WCBX provide daily a ‘“strong unifying
bond.”

Grateful letters flow steadily into the
CBS world headquarters in New York, ex-
pressing thanks for the broadcasts and pay-
ing “between the lines” tribute to the un-
vanquished spirit of Poland.

To these letter writers, WCBX, with its
twice daily broadcasts in Polish, is a con-
stant source of hope and courage.

From the military internment camps in
Switzerland, the interior of Canada, bush-
lands of Australia, the shores of Cuba-—
letters arrive expressing gratitude for the
opportunity of hearing the mother tongue.

Occasionally, a request is included—per-
haps to help locate a missing relative or to
urge more news about what is happening
within Poland.

WCBX'’s shortwave news broadcasts in
Polish are beamed abroad at 12:45 and
5:15 PM, EDST, in 15-minute periods, with
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Edward Kulikowski and Constantin Plater,
of the CBS foreign language staff at the
microphone.

From the internment camps in Switzer-
land, where remnants of the Polish Repub-
lic’s army now languishes, \W. Dumanski,
S. Gawlicki and Sergeant Henryk Fabrycy,
each have written thanks in behalf of their
fellow prisoners-of-war. Dumanski adds a
private plea to help locate his brother “in
New Jersey”; Gawlicki asks to find his
brotker-in-law, “who is staying in the
United States,” and Sergeant Fabrycy
writes :

“We are very happy to hear the Polish
language. Please do all possible on the other
side of the ocean to finish this war in a
fortunate way for Poland. We count on
Americans.”

Recently arrived in this country, a Mr.
Kazimierczak says he informed the Polisk
consulate in New York that until his de-
parture from Warsaw, he listened regu-
larly to the news broadcasts in Polish. The
writer also reveals that “many Poles within
their homeland are listening to WCBX

www americanradiohistorvy com

and it is their only real happiness.

In labored handwriting, the lctters of Mr.
dnd Mrs. Wydrzycki, in Fernie, Canada,
and Joze Rybak, Sydney, Nova Scotia,
write of their gratitude for the broadcasts
in Polish. The former send snapshots of
themselves seated at a modern radio cabinet
in a combination kitchen-living room.

SHORT-WAVE TRAVELOGUE
PROGRAMS

he “Travelogue of the United States”
of WGEA and WGEO, General Elec-
tric short-wave radio stations in Schenec-
tady, enters its fifth year this month.
Widely known in this country, in South
America and throughout England and con-
tinental Europe is this broadcast, which
describes for potential visitors or for any
other listeners who want to learn more
about the United States, places of interest
of all types—cities, lakes, mountain ranges,
forests, monuments—in all parts of this
country and its territories. One of the most
popular short-wave broadcast programs!

RADIO & TELEVISION
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AUTOMATIC “RELAYS” FOR TELEVISION MAKE LONG “REMOTES" EASY

The possibility of transmitting television
programs over long distances without
the need for costly, heavily staffed repair
stations or costly coaxial cable links be-
tween the remote points and the main
transmitter, is brought to reality by the
new RCA mnattended intermediate “relay”
stations, One of these, as shown here, has
a rcceiving and transmitting radius of at
least 30 miles, and two of them were re-
cently used to link Camp Upton, L. L., with
New York City. The relay stations were
located at intermediate points situated at
Hauppauge and Bellmore. It is believed
that such relays will make possible inter-
state television and eventually nation-wide
television networks.

The radio relay system, developed by
the RCA Laboratories, incorporates a num-
ber of engineering features and innovations
in communication. The relay towers, as
designed for future use, are envisaged
dotting the landscape to make possible
inter-city television and cventually a tele-
vision network on a national scale.

Inside the “beacon” on top of the tower
is a new horn antenna sharply directional
in reception and transmission of ultra-short
waves. The towers vary in height, depend
ing upon the terrain and distance to he
covered. The automatic apparatus for am-
plifying and relaying is located in the base
of the tower. In a split-second after the
pick-up and amplification of the signal, the
pictures are “search-lighted” in the desired
direction.

Protruding from a window on the 62nd
floor of the RCA Building at Radio City,
two liorn antennas with their open mouths
pointed in the direction of Bellinore, pick
up the incoming ultra-short waves that
carry the telepictures. These horns, from
their 4- by 6-foot openings, taper along the
8-foot length to an apex about 14 feet
square, where a dipole antenna is located.
The impulses are fed into the television

SIMPLIFIED AIRPLANE

Instead of an average of 18 switches on
today’'s master radio control panel in
the transport plane, this new panel, de-
veloped by the radio technicians of the Civil
Aeronautics Administration, has but five.

The panel (oblong gray box) is mounted
above the windshield of the plane, within
easy reach of the pilot or co-pilot. It con-
trols all radio equipment of the CAA’s new
“laboratory plane”, as well as equipment
which is already standard on transport
planes. The two gray knohs, upper left and
right, rotate the loop antennas of the new
dual automatic direction finder which fea-
tures the laboratory plane’s equipment; the
two toggle switches fastened together, are
the o¥r-oN switches for the plane’s trans-
mitters and for connecting the microphones
in the cabin of the plane with the pilot’s
hroadcasts; the black knob is a rheostat for
controlling illumination on the azimuth in-
dicator of the dual direction finder; the
single toggle switch is the master, turning
on power for all radio equipment. Below,
the two switches with handles are the func-
tion selector switches for the two receivers
of the dual direction finder. The black
switch, center, below, is for automatic selec-
tion of the frequencies on which the pilot
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sets at Radio City, and are also sent over
a special wire line to the New Yorker
Theatre for projection on the 15- by 20-foot
screen. The pictures are 441 lines, 30
frames.

In no instance does the powcr of the
intermediate relay stations exceed 5 watts,
an accomplishment attributed in part to
the highly directional horn antennas.

Another device of considerable impor-
tance to the system is a new RCA tube
technically described by the engineers as
of “the inductive output type.” With this
tube, amplification of the television signals

desires to broadcast and listen. Twenty dif-
ferent frequencies i two different receiver-
transmitter units are included, and the pilot
of this plane can talk to CAA, airline radio,

at the relay stations is cffected 't radio
frequencies instead of the original requen-
cy of modulation. This tube makes possible
the streamlining, simplification, ¢ ficiency
and economy of .operation of the racio relay
stations.

Taking further advantage of 1ew de-
velopment in radio tubes, the relay system
in the low power stages (receiving circuit)
utilizes a new “orbital beam™ tub Oper-
ating in gencral on the electron nultiplicr
principle, this tube is a new mcan of ob-
taining high amplification on u ra-hight

frequencies.

Army, Navy and other stations on that
many different frequencies.

Other panels shown are regular transport
equipment, controlling lights, heaters, etc.
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Toy power lines stretched across a labora-
tory floor and miniature “man-made”
thunderstorms are enabling two Westing-
house engineers to discover new ways of
guarding the nation’s high tension systems
against damage by lightning.

During three years of research, Charles

F. Wagner (in the foreground of one
picture) and Gilbert D. McCann, have
hurled 15,000 bolts of artificial lightning at
their midget power lines. while they ex-
perimented with ‘grounded overhead wires,
designed to act as lightning rods do, to pro-
tect the potver-carrying wires. Their experi-
ments disclosed the proper placement of
these overhead wires to give high tension
conductors the greatest protection against
20,000,000-volt natural lightning strokes.

If lightning should strike a high tension
wire; a fiery arc of electricity would leap
between the power conductor and the
nearest grounded metal—usually one of the
supporting towers. The arc. started by
lightning voltage, would continue to burn
because of the normal voltage on the line,
until the power supplied to the line were
disconnected by the operation of power
switches or circuit-breakers.

“Power breakdowns caused by lightning

DON LEE PLANS “TELLY”
AUDIENCE

Wisely recognizing that in order to make
television successful, a body of en-
thusiastic television fans must be in exist-
ence, the “Don Lee Network” in Holly-
wood, California, is planning to have a
ready-made audience organized by July Ist,
when its television station, W6XAO, goes
commercial! The nectwork executives are
arranging for 20 or more stores to carry
and demonstrate television receivers. Ex-
cellent program prescritation comprising
1414 or more hours per weck, and featur-
ing dashing damsels in bathing suits who
will cavort in a specially built swimming
pool; prize-fights, boxing-bouts and other
sporting events. That Thomas S. Lxee,
executive of the, network is serious about
television is proven by the fact that more
than $200,000 has already been invested -in
the new two-story transmitter.
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TOY POWER LINES PROBE LIGHTNING SECRETS IN SCIENCE

damage to transmission lines have cost in-
Custry millions of dollars in the last decade.
Today an uninterrupted power supply is
essential to defense work. As an example,
power cut off from certain types of indus-
trial processes for only a few minutes can
result in thousands of dollars of loss in
naterials,” according to Mr. Wagner, con-
sulting transmission engineer for Westing-
house.

The two engineers create their artificial
“lightning storms” with a surge generator,
which can build up 3,500,000-volt charges
on its condenser plates. An electrode serves
as the “thunder cloud” from which the
lightning strokes are released. In a single
day of experiments, the midget high tension
lines in the laboratory may be hit with sev-
eral hundred flashes of artificial lightning
rangitig from 20 inches to 13 feet in length.
The force of these bolts varies from a mere
100,000 volts to 3,000,000 volts!

“Although lightning often strikes the
carth from an altitude of five miles, the
low-flying thunder clouds—about 500 feet
from the ground—are more likely te damage
power lines. These low clouds get a better
chance to strike at the line from the side
and duck the protective wires. Our job has

NBC PLANS TELEVISION NET

Anerwork of stations with kevs in Wash-
ington, Philadelphia, and New York is
planned by the National Broadcasting Co.
according to a letter received by the F.C.C.
two weeks before commercial television is
to make its bow. The Washington station,
construction permit for which is already
granted, is expected to begin testing late
this autumn, and to be ready for commer-
cial service by the spring of 1942,

The construction permit for the Phila-
delphia station has already been given for
it, and if the F.C.C. acts promptly, it may
be operating by midsummer of next year.

The New York station plans to present
fifteen hours of programns per week and
should have this schedule in operation by
the time this magazine reaches the stands.
The tentative schedule calls for six-day-
week operation with periods spotted be-
tween 2 and 11 P.M.
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been t0 create scale model thunder storms
which will duplicate in miniature the effect
of lightning from low altitudes,” Mr. Mc-
Cann declared.

In actual tests, the model power line is
struck from all possible angles, as seen in
one of the accompanying photographs. The
two engineers then observe whether the
ground wires, running parallel above the
power wires, shield the system by absorb-
ing the bolt and carrying it harmlessly to
the earth. After about 15000 tests it was
proved that ground wires must be spaced
at an angle of 30 degrees from the power
carrying conductors for maximum protec-
tion. Later experiments revealed that high
tension towers are safer from electric
storms in some types of soil than in others.

Engineers Wagner and McCann describe
lightning as divided into two parts—*“cold”
and “hot” lightning. Coid lightning is the
head of the bolt which sometimes carries-as
much as 200,000 amperes of current and
creates the familiar clap. Trailing behind
this leader is the tail, or hot lightning,
weaker in current but lasting much longer
—several hundredths of a second. It is,
therefore, the most destructive part of the
stroke.

NETWORK LICENSE PROPOSED
BY PALEY

hat television networks be licensed so

that they may operate without being in

“state of tervor which literally exists in
this industry today” was suggested by
Witliam S. Paley, President of the Colum-
bia Broadcasting Systeni, while testifying
before the Senate Interstate Commerce
Committee attack, the F.C.C. and its chair-
mant, James L. Fly. Senator Wheeler
Chairman of the Committee, concurred in
Mr. Paley’s belief that a new law was
necessary, according to the New VYork
Times, which carried a special story on the
hearing. One of Mr. Paley’s suggestions
was that stations should be required to
give fair presentation to news and all con-
troversial issues, rather than merely mak-
ing equal time available to opposing cau-
didates during a political campaign.

RADIO & TELEVISION
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SCHOOL DESK BECOMES RADIO'S "MAGIC CARPET”

K eeping any American boy at his school
desk would be a simiple matter indeed,
if all desks were equipped like the one in
the News Studio of the National Broad-
casting Company in Rockefeller Center, for
this particular school desk has become
radio’s newest ‘“magic carpet” Engineers
have rigged it up with a startling array of
impressive instruments for use on the
“News Roomn of the Air” series and other
programs involving forcign pick-ups.

Until the radio engincers hit upon this
school desk idca, they were stumped. No
table, stand or ordinary desk would mecet
their need. Then T. H. Phelan of the NBC
Engineering Department happened to see a
new streamlined school desk. One look con-
vinced him that this desk could not have
suited the purpose better, if it had been
custom-built for radio instruments.

So one of these new desks was secured
and installed in the studio. It is now loaded
down with electrical devices, a microphone,
two loudspeakers, an electrical clock and a
half dozen more push-button controls, two
channel selectors and a couple of toggle
switches, not to mention two telephones and
a headset.

Seated at this school desk, NBC engineers
and news commentators press buttons, turn
switches and talk back and forth with cor-
respondents in every corner of the world.
Sitting at a school desk was never before
so exciting.

TRAIN NAVAL RADIO

OPERATORS
Seated at specially-built radic code in-
struction tables, 280 student radio

operators for the United States Navy are
shown in the huge drill room of the WPA-
built United States Naval and Marine
Corps Reserve Armory in Chevez Raveine
in the suburbs of Los Angeles. Students re-
ceive code messages through earphones from
automatic senders of instructors with keys
at the front of the room and type their
translations. At present approximately 400
men are stationed at the Armory for
{raining.

Picture at right shows
an engineer at the
new “school room"
control desk; monitor-
ing a broadcast by
John W. VYandercook.
Inset at the bottom is
a closeup of the desk.
Notice dial phones at
both ends of desk with
a loudspeater next to
each. Clock at center
aids in timing
programs.

FREE TELE SERVICE

RCA is making a generous gesture in the
interest of good will.

As announced, in order that persons who
were early investors in television receivers
should suffer no loss, RCA has planned
that all the sets which it has sold, will be
rebuilt or readjusted to conform to the
new commercial television standards, with-
out cost. It had formerly been rumored
that a service charge of $20 per set would
be made for modernization.

The DuMont Company is also arranging
to change over its sets, sold before the
change, to the new standards.

for August, 1941

TRANSCEIVERS SNEAK UP
ON FRIENDS

harles W. Boegel, Ir., WICVU, gets

much amusement from his short-wave
transceiver. Boegel sometimes starts.a con-
versation Swith a fellow ham while located
in his home. He then mentions adjustments
which he is making, and asks if the signal
is improving. The signal always improves,

Charles W. Boegel, Jr., seated at the portable
transceiver 'midway between his home and

friend's QTH.

because Boegel has by then come down to
the street and proceeded in the direction
of his friend’s house. By the time the con-
tact ends, Boegel's buddy is raving about
the fast increase in signal strength and
Boegel is chuckling to himself, as he sits
on the front door step, actually trans-
mitting over a distance of about 15 ft.!!!
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International Radio Review

Direction Finder Methods Aid in Getting War Zone DX

® NOW that some of the most thrilling

programs are those which originate in
far portions of the world, it becomes in-
creasingly important for American radio
listeners to be able to pick up far distant
stations with the greatest possible efficiency.
This can best be done by working out the
bearing of the remote transmitter which
one most desires to receive, according to
T. S. E. Thomas, B.Sc., Ph.D., writing in

produced in Fig. 3. In order to understand
the use of this nomogram it will first be
necessary to dissect it into its component
scales with the aid of the illustrative dia-
gram in Fig. 2. On examination it will be
found to consist of :—

1. A rectilinear scale COC' with gradua-
tions cor-esponding to the observer’s lati-
tude.

2. A uniformly graduated circular scale

(=]
o

160

V0

]

{O aaalasas 1 IILIILLI ' i aaalaaag 180
| 60 SC 40 30 2010 O 10 20 30 40 S0 60

t FiG.3 SOUTH LATITUDE NORTH LATITUDE

Fig. 3—Weir nomogram for the graphical

determination of Great Circle bearings. The

apparent transposition of the North and South latitude scales is intentional.

Great Britain's Vireless World. He says
that many types of aerials, especially those
used for short-wave reception, have marked
directional properties, and that if the aerial
is correctly oriented surprisingly fine results
will be had. His feature article says:—

Most radio aerials are directional; that
is, the currents induced by a signal depend
not only on the field strength but also on
the direction of the waves. The directional
property of the aerial is due partly to the
layout of the aerial wires and partly to the
shielding effect of obstacles such as build-
ings. \When consistently bad reception of
certain stations is experienced it is useful
to be able to ascertain whether this could
be caused by the directional property of ‘the
aerial and, if so, how it can be remedied.

To find the direction of a distant station
B at the observer’s station A it is sufficient
for short distances to join AB on the map
with a straight line and measure the angle
or bearing it makes with the North-South
line or meridian at A. This procedure will
not give a correct result when the other
station is in, say, Europe or Australia, for
the path of the waves is the “bee-line” along
the earth’s surface between A and B. This
line (Fig. 1) is called the Great Circle arc
petween A and B. The angle a which this
line makes with the meridian at A could be
found by measurements on a large globe,
but the usual method is to use one of the
formulae of spherical trigonometry for
which it is necessary to know the latitudes
of A and B and the difference in their
longitudes.

1f only an approximate result, correct to
the nearest degree or so, is required, the
arithmetic can be avoided by the use of a
numogram devised by Weir which is re-
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CDC’ on which the bearing of B at A is
measured.

3. A set of intersecting curves.

It will be seen that there are two types
of curyes: latitude curves such as E and
longitude difference curves such as H. Each
latitude curve corresponds to a definite
value of the latitude of B, and each longi-
tude difference curve to two values of the
longitude difference between A and B.
If we take the North and South latitude
curves as distinct curves, then the intersec-
tion of a latitude curve and a longitude dif-
ference curve fixes a point Y on the nomo-
gram. Curves for intermediate values can be
sketched in when necessary.

Procedure

The rules for the use of the nomogram
can now be set out as follows:

1. Find X the point on the latitude scale
corresponding to the observer’s latitude.

2. Find Y the point of intersection of
the station latitude curve and the longitude
difference curve.

3. Join XY and through O the center of
the circular scale draw a line OZ meeting
the scale at Z where the angle 9 may be
read off (the parallel line can be drawn
with the aid of a ruler and set square).

4. If A and B are on the same side of the
equator the Great Circle bearing a of B at
A is equal to 4.

S. 1f A and B are on opposite sides of
the equator then the bearing ¢ of B at A
is equal to 180°— 9.

It is important to note that the apparent
reversal of the North and South Iatitude
scales is not accidental.

wwWW americanradiohistorv com

The above set of rules may appear rather
complicated, but if the working in the ex-
amples given below is repeated on the nomo-
gram it will be found that the difficulties
are not great.

Evample 1—At a receiving station in
the Potteries Lat. 53° N. Long. 2° W. it is
desired to find the bearing of a radio trans-
mitter in California, Lat. 40° N., Long. 122°
W.

In this case Long. Diff. is 122 — 2 =
120°,

The point X on the nomogram is the 53°
division on the North Lat. scale. The point
Y is located at the intersection of the 40°
N. Lat curve and the 120° Long. Diff.
curve. A line OZ is now drawn through O
parallel to XY and cuts the circular scale
at the 51° graduation. Hence in this ex-
ample the bearing is (Rule 4) 51° West of
North.

Example 2 —At the same station in the
Potteries the bearing of a transmitter in
Australia at Lat. 30° S., Long. 148° E. is
wanted.

In this case the Long. Diff. is 2 4+ 148 =
150°. The point X is the same as above and
the point Y is the intersection of the 30° S.
Lat curve with the 150° Long. Diff. curve.
A line OZ is drawn through O parallel to
XY and the circular scale reading is 17.5°.
Since A and B are in this case on opposite
sides of the equator the bearing is (Rule 5)
180 — 17.5 = 162.5° East of North.

F1G.2 ¢ '

Fig. | (top)} shows true bearings of a station
in relation to the Great Circle path of the
wave from B to A.

Fig. 2 illustrafes method of using the nomo-
gram shown in Fig. 3. )

RADIO & TELEVISION
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ACOUSTIC COMPENSATED SUPERHET AFFORDS AMAZING TONE

U776 ’6./66
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Aﬁue~tube superhet which operates on
two bands and is said to afford amaz-
ing fidelity of tone, is described in a recent
issuc of the Australasian Radio Worid.
Featured in the set is an audio system
which uses a new development of inverse
feed-hack, allowing an almost infinite con-
trol of audio response and making it pos-
sible to compensate for the characteristics
of the original transmission, the cutting of
the response due to the seiectivity of the
receiver, the response of the speaker and
even the acoustic features of the room in
which the set is used. At the same time
harmonic distortion is virtually climinated.

The construction of the set is as simple
as any other two-band receiver, for all the
components are stock items. One should
note, however, that the 1,000 ohm poten-
tiometer nsed as the feed-back control has
a specially-tapered resistance strip, 10 pro-
vide more even variation; further, an ordi-
nary potentiometer may be used.

A fairly deep chassis is nceded. The
speaker input transformer is mounted on
this chassis; one side of the secondary is
grounded and a feed-back lead is run from
the other. A de luxe 12-inch speaker with
a 5000 ohm input transformer was em-
ployed in the model described; it was con-
nected to the receiver by means of a four-
conductor cable and plug. In the assembly,

the first step is to mount the tube sockets,
then the power transformer and the elec-
trolytic condensers. All filament wiring
may then be done, and the rectifier and
high voltage circuit started. The speaker
input transformer is next mounted and then
the coil brackets.

The operation of the receiver is as usual,
except that the 1,000 ohm potentiometer
does not respond in the usual way.; here
the rotation of the knob produces a series
of different tonal effects, controlling the
quality of the output in a manner which
the Australian author terms “extraor-
dinary.”

SUGGESTS SUMMER CHECK UP
® WITH praiseworthy unanimity, publica-
tions from all over the world are sug-
gesting that their readers should not blame
all the current crackling noises on “summer
static.” They recommend that antenna con-
iections be checked to make sure they are
well soldered and free from corrosion, as
the first step. Next, they point out that the
contacts which tubes make with their sock-
ets and caps should be tested. They also
stress that in modern multiband sets the
band-change switches are liable to have
developed dirty contacts which require
cleaning. Similar cleaning may also be
needed on the volume and tone controls.

TEN-FREQUENCY SET FOR
AIRPLANE USE

Transmitters and receivers for airplane
operation developed in the laboratories
of the Bell Telephone Co. are shown lhere-
with. Each is capable of operating on ten
pre-selected frequencies in tlie ranges from
300 to 500 ke. and from 2-15 mc. The
transmitter shown open has an output of
125 watts, but this may fail off at the very
high and very low ends of the frequency
bands. The rcceiver likewise shown with
panel removed to expose its internal mech-
anism, covers the 2-15 me. range and is a
superhet employing quartz crystals for the
control of the oscillator circuit. Ten quartz
crystals and ten scts of tuned eircuits are

Large picture shows the transmitter; small
photo [inset} illustrates the receiver with the
panel removed to make components visible.

required, when the receiver is fully equipped.
While the transmitter uses a turret rotated
to a different position for each one of the
ten frequencies, the receiver has fixed crys-
tals and tuning circuits, which are selected
electrically by a ten-point switch,

Can yO U Bnswer These Radio Luestions?

1. How are the scanning oscillators kept in step with the seanner

at the television transmitting station? (See page 206) 7
2. What is a simple way to prevent an antenna from breaking,

due to wind or contraction? (See page 213) 8
3. Name the two most important adjustments to the cutter or

recorder in making your own records, either from radio pro- 9

grams or hone studio? (Sece page 214)

4. How e¢an readings on the various stages of a complete trans-
mitter be taken with only three meters? (See pege 219)

5. Name three ways in which to learn the code. (See page 221)

6. Can you name three important features about an amateur
radio station, which would appeal to the U. S. Government

fol

3

August, (941

if it wished to use the station officially? (See page 224)
- Who is Marshall H. Ensor and what distinguished honor was
recently conferred upon him? (See page 227)
. What are the main points to watch out for in selecting a new
radio receiver? {See page 233)

. What is the purpose of a beat oscillator, especially with regard

to Ham beginners? (See page 234)

(See page 238)
11.

12,

. For what purpose is a thyratron tube usually employed?

How can the insulation from wire be removed without using
a knife or other cutting tool? (See page 240}

Where is short-wave station FGA located? (See page 246)
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Television News

NEWLY DEVELOPED FILM SCANNER TESTS TELEVISION TRANSMISSIONS

Aﬁlm~scanner which permits test to .be
made of circuits or apparatus s de-
seribed in the Bell Laboratories Record
and is pictured herewith. In the general
view the scanner equipment is shown at the

Picture above
shows television
film-scanner devel-
oped in the Bell
Laboratories. Low-
er photo shows
close-up of the
film and photo-cell
mechanism.

extreme left, while the rectangular case to
the right carries the projection lamp from
which the beam passes through a lens, and
thence to an opening in the film case, where
it is reflected by a right-angle prism 1o
pass through the filn and into the scan-
ning equipment. Sound pickup is also in-
cluded.

The film supply reel is at the upper
center of the apparatus, and the take-up

is directly below it, beneath the film com-
partment. The drive motor is at the right.

A close-p of the mechanism is shown
in the other illustration, with the various
doors open to explain the integral parts.
The path of the film from the supply reel
to the various sprockets, may be seen
clearly in the illustration. The rectangular
prism is in the left-hand side of the sprocket
Just opposite the light window. The sound
gate is at the top of this sprocket and the
photo-electric cell is in the cabinet above,
where it may be seen clearly.

THEATER SIGNS FOR
TELEVISION

contract has been signed for the in-
stallation of a Scophony large screen

A

television receiver in the Rialto Theater at

Times Square, New York. This is the same
system that was used in the Odeon and
Monsiegneur Theaters in London for a
year prior to the outbreak of war. It is
planned to preseut various types of tele-
vision entertainment on the theater’s screen
prohably featuring outstanding sports
events and spot news items, as well as some
special features originating on ‘the prem-
ises. No definite date for the inauguration
of this service has been annoumced, al-
though the installation is reported nearing’
completion.

TELEVISE FIRST NIGHT GAME—AND RESULTS ARE AMAZINGLY GOOD!

Television brought a new form of enter-
tainment to the screens of viewers one
night in mid-June, when a niglrt baseball
game at Ebbets field was televised.
Skeptical set owners, who had expected to
see dark grey figures cavorting on an ebon
field, were pleasantly surprised, for the

illumination was apparently as brilliant and
more tniform than natural sunshine.

The accompanying picture showing the
setup of the iconoscope at the field was
taken during a daylight game between the
Reds and the Dodgers. The image shot
was made at a different time during a

WwWwWw americanradiohistorv com

Left—the mobile unit outside the stadium at Ebbets field.

Dodger-Cardinal baseball game.

From the iconoscopes in the park, lines
are laid to the mobile televisioft truck sta-
tion outside the stadium and relayed from
there to the transmitter at the Empire
State Building for dissemination through-
out the metropolitan area.

Above—two television pickups catching a game for the television

audience.

[nset—an actusl photo of a television image.

Fhotos Courtesy of Natlona! Broadeasting Company
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Te/e vision News

TELEVISION PICKUP EQUIPMENT IN UNITS AND CHAINS SIMPLIFIES SET-UP

Breaking down the intricate mass of tele-
vision pickup equipment into the vari-
ous functional categories, translated into
individual units which in turn connect ang
work together to form a chain for given
video broadcasting requirements, Du Mont
enginecrs have simplified television studio
and remote pickup equipment. It is now
feasible to obtain just the umits required for
given video program work, while the flexi-
bility of the chain permits the addition or
substitution of units at any time as changing
conditions may dictate.

Both direct camera pickup and film pickup
requirements are covered by the units and
chains. The chains may be single- or dual-
camera chains. The units are: housed in
individual metal cases, with carrying
handles and removable front covers ex-
posing the pancls for operation. They con-
nect together by flexible cables, plugs and
receptacles, and may be placed on talles
or shelves for studio pickup, or packed in a
car for outside or remote pickup use.

The single iconoscope camera chain com-
prises twelve units, namely, the iconoscope
camera mounted on its tripod. the camera
supply power unit, the electronic view find-
er, the view finder supply unit, the icono-
scope camera control unit, the camera con-
trol power supply unit, tle shading genera-
tor and monitor oscillograph, the camera
monitor and supply unit. the line amplifier,
switching unit and monitor oscillograpl.
This chain feeds directly into the transmitter
and the 12-inch station wmonitor, or, when
used for remote pickup, into the ultra-high-
frequency transmitter. A dual camera chain
is shown schematically and photographically
herewith.

Instead of the usual optical finder and
beep-hole focusing technique which bears
but an indirect and frequently misleading
relationship to the video image, an elec-
tronic view finder reproducing precisely

The electronic view finder mounts on the
side of the Du Mont Iconoscope camera. is
shown at the right of the photo, and is
operated by its own power-supply unit.
high-intensity 5-inch cathode-ray tube pro-
vides a very fine focused brilliant image.
The tube is supplied with either green or
white screen. Brightness, focus, video gain,
horizontal size and vertical size controls are
arranged around the tube face, for con-
venient manipulation by the cameraman. An
eyeshicld of proper length for correct view-
ing distance, prevents stray light from in-
terfering with a clear view of the image on
the tube screen. Meanwhile, three screw-
driver adjustments at the side of the unit
provide for horizontal and vertical center-
ing and for vertical linearity. \pproxi-
mately twice normal horizontal and vertical
amplitude are available, so that images can
be enlarged or stretched to match the reso-

what is actually being picked up in tele- lution, camera focus and field, for precise
vision terms, is now available for use with view finder and fc cusing  functions. It
the Du Mont television cameras. should be noted that the electronic view
FILM PCH-UP RACK  SYNCHROMNIZING POWER SUPPLY SHADING VIDEQ CONTROL VIDED LinE &
13 ALGuED GENERATOR RACK RACK ACK PATCHING RACK
TYrE 420 TYPE ABi-A PYPE 473 ™vre 422 TYPE 423 TYPE 42%

TO TRANSMITTER
LR FEL T
STATION MONITOR

.
omaons wnmrve

J ss e ki

OU MONT OUAL FILM PICK-UP CAMERA CHAIN

for August, 194]

Engineer at lineup of unit television setup. See text for details.

finder reproduces the video image as picked
up by the camera lens and iconoscope, and
as translated into television terms, thereby
serving at once as a view finder and focus-
ing means, and even an image monitor at

Engineers at studio transmitter rack. Nota
receiving tubes for use in monitoring programs.

the camera. The cameraman knows pre-
cisely what he is picking up, because he can
see his own television results, which hereto
fore has not leen the case in video practice.

All voltages necessary for its operation
are supplicd by the accompanying power
supply unit which also preamplifies the
video signal and supplies it to the finder
unit through coaxial cable. The supply
unit in turn receives the video signal from
the camera. Meanwhile, the horizontal and
vertical sweep voltages are preamplified in
the camera contrel unit and fed through
camera and through a two-conductor cable
to the two-prong receptacle of the view
finder.
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Television Construction

TELEVISOR

YOU Can Build

Ricardo Muniz, E.E.,

View of the finished 3" x

4" televisor with high voltage power-pack at the extreme rlgh'l'.

The various controls have been simplified to the highest degree.

@ What It Will Do: The television receiver

described here will enable you to look in
on the telcvision programs now on the air.
It will operate with a simple di-pole an-
tenna in most locations, within a 20 mile
radius of the television broadcasting station.
Using a dipole aerial with a reflector this
range may be extended. The set built for
this article was tested 32 miles. “air-line”
from the W2XBS transmitter atop thc Em-
pire State building, with successful results.

The television receiver will enable you to
look in on television programs in the future
too—after the new standards of transmis-
sion, now adopted, are put into operation.
The scanning oscillators have heen designed
to cover both the present standard of trans-
nission and the new one.

The pictures produced by the receiver on
the screen of the National Union Videotron
5AP4 are clear, steady and of ample bril-
liance and contrast. They are “black and
white” and are 4” wide and 3” high. It is
possible to fill the screen more if the cor-
ners of the picture are allowed to roll over
the edge of the screen, producing a picture
about 434 by 314 inches, with the corners
{which are seldom important) cut away.

Choice of Circuits: The authors. and the
members of the Brooklyn Tech. Telepision
Club, having had many exasperating expe-
riences in aligning the Super-Het type of

*Radio Instructor, DBrooklyn Technical High Srhool.
Bupervisor, Radjo Defenso Classes at B. T. H. B.;
neer, Board of Fducation, 8tation

WNYE.
**Sanior Student at Brooklyn Tech.; President of Tele-
vision Club at B. T. H. B.
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Televisor without adequate special equip-
ment, decided to avoid this circuit if pos-
sible. The super-het is usually more sensi-
tive, when properly aligned, but offers no
advantage in fidelity. With a good signal
generator, an output indicator and great
patience the super can be-aligned, of course.
Use of a special television alignment oscil-

* and S. Morton Decker™

3” x 4” c¢lear television im-
ages are obtained on the tele-
visor described by Messrs.
Muniz and Decker. The cir-
cuit has been tried out in the
labordtory; tuned radio fre-
quency stages are used, this
design making the set much
simpler for the inexperienced
builder to construct. While
good parts have been selected
throughout, the set has been
highly simplified in order to
reduce the cost to a
minimum.

lator makes the job as simple as the align-
ment of a broadcast receiver, as it provides
wide frequency sweep and “visual” align-
ment methods can be used. A super-het
using a large tube and adapted to the new
standards will be described in this maga-
zine in the fall. Complete alignment instruc-
tions will be given for it—but, for now, let’s
stick to something simple.

The television receiver described here is
a Tuned Radio Frequency Televisor. The
T.R.F. circuit combines high fidelity and
simplicity of alignment and was chosen for
this SIMPLE TELEVISOR. Two stages
of radio frequency amplification are used,
employing type 6AC7 pentodes. These are
followed by a 6H6 detector and synchroniz-
ing “pulse separator.” Two stages of Video
Freq. amplification (using type 6AC7s)

Bottorn view of the main television receiving unit.

WwWWwW. americanradiohistorv com
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follow. The output of the last Video stage
goes to the grid of the SAP4 Cathode Ray
Tube, where it modulates the electron beam
—thus producing the picture detail.

For perfect picture stability it was de-
cided to employ a Synchronizing Pulse
Amplifier. This tube (a 6AC7) takes the
output of half of the 6H6, serving as synch.
pulse separator and amplifies the clipped
off peaks, which are the synch. pulses which
this tube provides. It amplifies both the line
and the frame synch. pulses together. In its
output the line and frame pulses are sep-
arated by frequency discriminating C and R
filter circuits. The: frame frequency being
60 cycles and the line frequency being
13,230 cycles, this is a relatively simple job.
The amplified pulses go to “trigger” the
respective scanning oscillators.

New 525 Line Images Provided For

The scanning oscillators use a multivibra-
tor type of circuit; each employing a 6F8-G
double triode. The 6F8-G possesses similar
electrical characteristics to 2-6J5’s. The cir-
cuit components are designed to give the
proper oscillator frequencies, within the
range of the frequency adjustment control
potentiometers. Care was taken to see that
the line scan oscillator included both the
present and the new standard (441 lines
per picture; 525 lines per picture) within
the range of its frequency control. When a
television station is being rececived, the
synchronizing impulses—being fed to the
scan oscillators as explained above, take
charge of the frequency of the oscillators
PROVIDED they have been adjusted very
close to the right value. The adjustment 4s
usually made when the test patiern is on
the air. It will be found that over a “range”
of each of the frequency contro! knobs the
picture will “hold.” The proper setting is,
of course, at the mid-point of this range.

The voltage output of the scmming oscil-
lators (the wave form of which is, by the
way, saw-toothed) is not sufficient to sweep
the 5” dia. C.R. tube used, so scan ampli-
fiers are provided. It was found that, with
the plate voltage available from the low
voltage power-supply, it was not possible
to use a ‘“‘single-ended”- amplifier, because
the voltage swings were insufficient, even
with the best designing, to sweep across the
entire screen. Push-pull type of scan ampli-
fiers were therefore resorted to; a 6F8-G
18 used in each scan. The first half of this
twin tube is connected as a straight voltage
amplifier {with a gain of about 14), while
the second half is connected as a phase
tnverter. It receives its input, through a
voltage dividing network, from the pre-
vious half of itself. Its output is thus of
opposite phase to its twin. The voltage out-
put of the twins is kept about the same, by
proper selection of circuit constants. Thus
the deflection of the electron beam in the
C.R. tube is done one hailf by one twin and
the other half by the other twin—this is
“PUSH PULL DEFLECTION.”

Two power supplies are used. The low
voltage supply is conventional and supplies
all the tubes with power, with the excep-
tion of the Picture Tube. The high voltage
supply uses a half-wave rectifier and a
special filter choke. It cannot supply more
than 5 milliamperes and is called upon to
supply about 2 ma. to the bleeder for the
C.R. tube.

The high voltage bleeder chain is com-
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Drawings above show various details of the television receiver, including dimensions of

the chassis,

posed of potentiometers and resistors pro-
viding the proper voltage and range of
adjustment of tlhie accelerating potential
and focusing potential. It is also used to
operate the ‘centering controls,” which
center the picture on the screen.
Construction Hints: Use as little wire as
possible. With the layout used by the au-
thors it will be found that the condenser
and resistor leads will constitute most of
the wiring. Run whatever wiring you have
down near the chassis to reduce the “field”
around the leads and thus reduce the like-
lihcod of trouble from various tvpes of
feedhack. Stick to the layout shown—it was
arrived at “the hard way” and you may
as well take advantage of the expericnce

WwWwWwW americanradiohistorv com
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of the authors. Be sure your soldering is of
high quality. If you need practice—prac-
tice on something else first.

Aligning and Operating Notes: It is best
to align and tune up the receiver “on-the-
air.” Unless you have access to a Television
Signal Generator, don't try aligning on
sig. gen. The output of a serviceman's
oscillator at these frequencies is NOT
ENOUGH to permit you to align the set.
Wait until a Test ‘Pattern is on the air.
Your local television station will be glad
to provide you with a “Test Pattern” as
well as a program schedule. Just drop them
a line.

When there is a test pattern on the air,
connect the set to the antenna and turn it on.

RADIO & TELEVISION
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Adjust size controls until the square of
light on the screen is the proper size. If
it is not bright enough—or too bright—
adjust -the brilliance control. Adjust the
focus control until you can discern the fine
horizontal lines of which the square of
light is composed (the square of light is
called the “raster”). You are now ready to
tune in the station. Adjust the “trimmers”
in the R.F. section of the recciver until a
contrasty scramble of light and dark
freckles appears on the screen. Now adjust
the scan frequency control until the scram-
ble resolves itself into one picture. [f the
picture will not “hold” steady even though
yau adjust the line and frame frequencies
—adjust the synchronizing control until
this is overcome. Now you can adjust the
contrast and brilliance controls to suit your
taste. It is hest to perform the above adjust-
ments with the contrast control on full.
Only three of the controls need adjustment
after this alignment. These are therefore
brought out to knobs on the front panel and
they are: Contrast, Brilliance and Focus.

The authors hope you enjoy the con-
struction and use of the Televisor they
have designed for you. They will be glad
to hear from you if you meet problems in
the construction or adjustment. Write them
in care of this publication.

(A series of artigles revealing design
methods and giving waluable data on de-
signs is in preparation by Mr. Muniz. It
will give information on design of Video,
Scan, R.F., Synchronizing and I.F. ampli-
fiers for Telcvision; Sweep Scan oscilla-
tors, mixers, etc. Watch for this series if
you are interested in kiowing the IWWHY
as well as the HOW of TELEVISION.)

Note: Plug-in coils are used in the
T.R F. amplifiers. Changing from one tele-
vision. station to another, on a different
frequency, is accomplished by changing coils
and retrimming the condensers.

Sound can be picked up on a conven-
tional receiver at 55.75 wnc. for Channel
No. | stations. An F.M. sound receiver
(also T.R.F.} will be described (to go with
this televisor) as soon as the new television
standard is put into use (it calls for F.M.
sound).

TELEVISION RECEIVER PARTS LIST

HAMMARLUND MANUFACTURING CO.
3—T)gc No. APC 25 (air. padders used for tun-
ing

1-—Type No CH X (2.1 mh. choke)

AEROVOX CORPORATION (Condensers)
2—%‘%'88 PRS 25; 50 mf.; 25 D.C, W.V.: Cis,

Z—Ezge l:BS 450; 16 mf.; 450 D.C;, W.V.;
b 1 .

3—T§§c P4B_"S 450; 8 mf.; 450 D.C., W.V.; C18,
2“‘3{’% PM 450; 1 mf.; 450 D.C., W.V.: C17,

2—Type 484; 0.5 mf.; 400 V Cl9 C34

6——%‘35}: 484 031 mt.; 400 ; C12, C25 C3z2,

2—Type 484 0.05 mf,; 400 V C38. C39

2—Type 484; 0.03 mf.; 400 V. C30 C31

t—Type 484: 0.01 mf.; 400 V 28

7—Type 1467 0.005 mf. mica; CZ C3, C4. Cs,
C?, C8. C9

1- -Typc 1467; 0.003 mf. mica; C29

2—Type 1467: 0.002 mf. mica; C27, C35

1—Type 1467; 0.001 mf. miea; C11

3—Type 1468 0.00004 mf. mica; C13, C15, C24

1—Type 1469; 0.00003 mi. mica: C14

1—Type 1469; 0.00001 mf. mica; C26

4—Type 2089 0.05 mi.; oil-filled; 200 V.: C43,
C44, (u5, 'Ca6

INTERNATIONAL RESISTANCE COMPANY
(Resistors)

Type BT-L/2 T BT-1
160; RS, A 400; Ro”" L
300;: R45 500:;

1500; R1
for August, (941

1000; Rls. R23

Television Construction
2500; Ro 2000; R35
3500; Rll R15 3000; R4l
4000; 10 M; RS R10. R32
5000 R30 R43 15 M: R53
10 M: R12 20 M: R28
150 M: R50 25 M: R48
25b M; R7. R20 30 M: R39. R40
500 M; R67, R68, R73 50 M: Ra7
750 M; R49 60 M: R4, K9. R19.
1 meg. R29, R38, R42 R24
2 meg; R25, R37. R6% 100 M; R27. R31, R52

R70, R71, R72 250 M; R63, R65
500 M: R34
5000; R17. R22. R26

POTENTIOMETERS (Type CS)
4000; R36, R74 Type No. 11 1
10 M; R3, R64; Type No. 11 16
50 M: R33, R46; ype No. 11-123
250 M; R66; Ty, 13- 130
500 M: R31; Type No. 11.133

2 meg.; R44. R62. R62%a; Type No. 13-169
4 meg.; Rl4; Type No. 11-141
R66 should have a type No. 22

TYPE AB (10 watt units)
5000 ohm; R54, R60, R61
10,000 ohm; R55

THORDARSON ELECTRIC MANUFACTUR.-
ING CO. (Transformers and Chokes)

1—Type No. T-13R15 (low “B” power trans-
former); Tl

1—Type No. T- 19F80 (cathode ray tube filament
transformer) ; -

1—Type No. T- 17C40 (high “B” filter choke). L4

1—Type No. T-17C00b (low “B" filter choke): L1

1—Type No. T-29C27 (linearity choke—~vert1c1|).

switch ganged to it

1- -Type No. T-93C20 (linearity choke—horizon-
tal); L3

KENYON TRANSFORMER COMPANY, INC.

1—Type No. T-203 high voltage transformer: T3

INSULINE CORPORATION OF AMERICA
1—No. 4004, 7" x 9” x 2" chassis for high voltage

supply

l‘ No. 4018, 10" x 17” x 3" chassis for receiver
-No. 182, spaghetti tubing

4—1\" 2439, terminal strips

6—No. 2436, terminal strips

1—No. 2415. antenna binding post

10—No. 1127, knobs

4~—No. 1551, grid caps

1—No. 1553, grid cap

1—No. 3157, aluminum for C.R. tube supports

1—No. 5251. hardware assortment

CORNELL-DUBILIER
1—Type PE:A G8888; 8.8:8-8 mi;
W.V.; C27a, C22a. C22a. C22a
1600 v

1—Type DT 16 Pl 01 mf
2—Type TQ 30010; ; 3000 V.; C4s 049

NATIONAL UNION RADIO CORPORATION

600 D.C.

(Tubes)

5—Type No. 1852 (I1st R.F,, 2nd R.F.,, sync
amplifier, lst VF, 2nd VF

1—Type No. 6H6 (detector, sync. separator)

4—Type No. 6F8G (sweep oscillators, sweep am
phf{;ers

1—Type No. 5Z3 (low “B” rectifier)

1—Type No. 879 (high “DB' rectifier)

1—Type No. 1805-P4 Cathode Ray Tube

AMERICAN PHENOLIC CORPORATION
3—Type No. RS-4 4-prong sockets

10— Type No. 54-8 high freq. octal sockets
1—Type No. PM-4 high “B’ cable plug
1—Type No. 61-M4 line {ﬂug

1—Type No. S11L-ACS large 11-prong socket for

tube
1 —Type No. 65TS2-500 “‘polystyrenc™

‘l—'l‘;pc No. 65TS$2-750 ‘“‘polystyrene” for
tering pot. mounts

for coil

“cen-

The Editors Want

articles on new radio facsimile
and television sets.
Construction data with diagrams
and photos urgently needed.
Articles wanted on construction
of rcceivers and transmitters
for operation on 120 and 240 mc.
Also articles on simple

test “sct-ups,” facsimile, etc.
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Front and top views of the ultra short-wave ’

here reprod uced.

® HERE is a miniature witra high fre-

quency pocket receiver that will find
many uses—it is capable of covering any
of the extremely high frequencies from 50
megacycles to 225 megacycles or better. By
the use of the correct coils, this model
covers a range of 100 megacycles to 140
megacycles. The size of the complete re-
ceiver with the tubes is 4 inches long, by
three inches wide, and 112 inches deep
(4 x 3 x 1% inches). This will fit into on€’s
pocket nicely—the hatteries used are of the
miniature type. There is no need for large
lLatteries, as the current drain is low. The
antenna and tubes and all the parts are

Radio Construction

Ultea A/z'iﬁ %egaency

jPocket

Receiver

-

AL,

_-47-

George F. Baptiste

'pocket’’ receiver are

This small receiver has given excellent results in the hands
of the author, and we are glad to publish the constructional
details for our readers. Short-wave stations on 114, 215 and 5
meters have been picked up on this compact set; all of the
parts used are standard ones, thus keeping the cost weli
within the low-cost range. It is battery-operated.

housed in this small cabinet; a four-foot
cable comes {rom the receiver (this is a
four-wire battery cable, with one of the
wires acting as the antenna). \Vith this
arrangement, it is possible to put the re-
ceiver in one pocket, and the batteries in

another. If an extra antenna is preferred,
this can be of the telescoping type, or a
piece of No. 14 stranded copper wire about
four feet long, and left to hang down along
(inside, if desired) one’s pant leg. This
antenna can also be loosely coupled to an

The hookup for the ultra short-wave receiver is simple and easy to follow.
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ultra high frequency antenna and excellent
results obtained.

The tubes used are the new battery type
acorn and have very low filament consump
tion, as well as low plate current drain. All
parts used are of the smallest type avail-
able; the part list should not be changed,
if such is done the receiver will have to
be put in a larger cabinet, and all the port-
ability and compactness is lost.

Construction Data

The construction of this ultra high ire-
quency “pocket receiver” is quite simple:
diagram Fig. | gives the size of the metal
panel required (before bending), and Iig. 2
gives the complete layout and the size of
the holes for the various parts. They should
be mounted just as shown in diagram Fig.
2. Diagram Fig. 3 is the complete schematic
wiring diagram. On the acorn tube sockets
there is one terminal removed, this one
being the center filament terminal: this is
done so the same will fit into cabinet.

There is a small slip that comes with the
acorn tubes, showing the correct terminal
data for the various elements. and also
explains that the filamnent is of the center-
tap type. The acorn tube sockets are only
one and seven-eighths inches in diamcter;
the transformer is of the Stancor midget
type, and onc of the mounting lugs is cut
off so as to gain more space. By doing this
one gains almost one-half inch; also the
volume control is of the Centralab midget
type; combination phone jacks arc used for
the phones, and crystal phones are recom-
mended. In the mounting of the high fre-
quency condenser (Hammarlund HF15
with one plate removed), this is mounted
on a piece of Quartz Q, and then the Quartz
Q is secured to the chassis with two small
angle-brackets. These were made from ter-
minal strip mounting brackets; the con-
denser shaft is extended with a piece of
onc-quarter inch bakelite rod, this extends
through the panel for the tuning condenser
dial mounting—the dial is also of the minia-
ture tvpe obtained from any A.C. radio
receiver. Condensers are of Aerovox type
(silver-mica midgets) and small two hun-
dred volt tubular condenser also. The R.F.
choke must be wound on a small piece of
Quartz Q rod, which is one-quarter inch
in diameter, and one inch long. Three holes
are drilled in this, two small holes one-
sixteenth inch, and five-eighths inch apart,
and a one-eighth inch hole also, as this
allows one to mount the choke directly on
the long bolt that extends through the acorn
tube socket. There are twenty-five turns
of No. 30 enameled copper magnet wire,
close wound; these are left pig-tails about
three inches long and cut off afterwards
to the correct length. One lead from the
choke coil should be soldered to the center
of the tuning coil, or as near as possible to
find this point, the antenna lead coming
from the antenna trimmer is soldered one
turn away towards the plate end of the
tuning coil, the main tuning coil consists of
four turns of No. 16 tinned copper wvire,
wound on a half-inch form and spread to
a length of one inch.

Three small angle-brackets will have to
be made from a small piece of lLrass (see
diagram No. 4 showing size of same), so
that the cover of the cabinet can be put
on when the receiver is completed, or re-
moved when necessary.

for August, 194!
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The antenna trinuner is mounted on the
Quartz Q near the front of the chassis.
This can be bent at right-angles easily.

Diagram No. 4 also gives the size of
the piece of Quartz Q which is used for
mounting the high frequency condenser, so
that it can be insulated from the chassis,
and also eliminate body capacity as well.

As a final note om the construction of
this ultra high frequency receiver, it may
be well to state that the acorn tube sockets
are mounted on top of 14 inch brass spacers,
with 6/32 N.P. brass bolts extending
through the same; these spacers are 14 inch
long, and give just the right height for
the acorn tubes to be centered in the middle
of the chassis. When Dbolting the socket
down tight, it is advisable to use a fibre
washer of the correct size to avoid cracking
the sockets.

Band Coverage. This receiver is for the
2Y4 meter band, but with other coils of more
turns it can be used on the 5 meter band,
and with less turns on the 134 meter band.

For five meter operation (56 mega-
cycles) eight turns are about right, using
the same size wire (No. 16 tinned copper
wire on ¥ inch form). Four turns cover
the 2%4 meter band (112 megacycles) and
for the 224 megacycles, two turns, and one
more condenser plate removed.

When installing the tubular condensers,
one may wonder where to place them; one
may be mounted nicely under the detector
tube as there is ample space—the other
should be mounted near the phone jacks
or else in back of the volume control. The
rest of the layout is just good judgment,
with the exception of the battery switch;
this is a snap type like that used on micro-
phones, and is mounted near the detector
tube. See diagram showing chassis layout
—this shows the mounting as explained. Be
sure to make all leads as short and direct
as possible, keeping the grid and plate leads
well separated.

Picture No. | shows a front view of the
receiver, and picture No. 2 shows a view
of the inside, giving a general idea of the
mounting of the various parts.

The schematic diagram, Fig. 3, shows
the correct value of all parts used. In
regards to the “B” battery one may make
a choice of 67%4 to 135 volt maximum;
in this model 90 volts was selected, as it
worked best and with excellent results. Do
not use any old kind of soldering flux—
use only rosin-core, as an acid flux will
cause leakage at high frequencies and you
may not get the receiver worling properly.

After the receiver has been checked care-
fully and ready for operation, connect up
the “A" bhattery first, and then the “B”
battery. Turn on the receiver switch at the
side of the chassis; at the same time have
the earphone plugged into the phone jacks
—then advance the volume contro! stowly
mntil a rushing sound is heard in the re-
ceiver. This should be quite toud and smooth
over the entire (tuning) condenser dial;
if such is not the case, adjust the antenna
trimmer until this effect is obtained. Now
the receiver is ready for operation and no
further adjustment is necessary: if one
experiences trouble getting the correct or
smooth rushing sound. which indicates
super-regeneration, change the value of the
grid-leak to one of lower value. say 500,000
chms, or one of .2 megohm. Upon tuning

in a strong carrier. this sound complete'y
clears up; on a weak signal this is slightly
noticeable, and is common with all super-
regenerative receivers.

In adjusting the antenpa trimmer, use
an insulated screw-driver, or one made from
a bakelite rod ¥4 inch in diameter, filed
down.

The following is a complete list of parts
and only those mentioned should be used,
due to space limits; of course, if one wishes;
the receiver can be installed in a larger
cabinet.

Parts List for Hi-Freq. Receiver
HAMMARLUND

-H.F. 15 mm{. condenscr, one plate removed
2 -Code-UHS-900 acorn tube sockets

AMPERITE

1—Velocity microphone switeh

I.R.C. [Resistors)

1—1 megohm, /; watt
1—.5 megohm, ¥4 watt
1—350,000 ohm, % watt

AEROVOX (Condensers)

2—.1 mf., 200 wolt tubular condensers
2—.0001 mmf. silver-mica midget condensers
1—.003 mf. postage-stamp type mica condenser
1—.05 mf. tubular 200 volt rating

1—.01 mf. tubular 200 volt rating

MILLEN
1—Sheet Quartz Q, sheet }§ inch thick

RCA (Tubes)
1—Type 957 acorn tube
1—Type 958 acorn tube

BURGESS (Baﬂer:es)
1—Tyy BP 1% volt “A" battery, or 2 No. 2
celis m ar

2—Type XX45 “B” battery or cquivalent, such
as W30BP, or Z3ON.

STANCOR (Transformer}

1—Type A-53 audio trans., ratio 3% to 1

CENTRALAB

1—Midget volume control, type N-118; 500,000
ohms

MISCELLANEOUS

1—Panel 7 x 10 inches, aluminum or electralloy

1—Pair of Brush crystal phones

1—Ant. trimmer condenser, 3 to 15 mmf,

2—Combmanon phone jacks

1—4 imch rod of Quartz Q (or bLakclite)

Terminal strips—single strips

1—% .inch bakelite shaft exiender

4 ft. of four-wire battery cable

4— 4 inch brass spacers, ¥ inch long

2—Dial knobs, miniature type

4—6]/32 inch brass bolts, 114
ated

F:bre waslhers, wire, nuts, bolts, etc.

inck long, nickel

A CALL
TO ARMY MEN!?

The Editors would like to hear
from radio men in the service as
to what kind of articles they
would like to see in Rapio &
TELEVISION.

Do you want more articles on
“how and why”—including the
mathematics, of frequency modu-
lation?

Or do you want more Ele-
mentary Electricity articles with
electrical hinis, circuits and con-
structional data?

Or do you want more arlicles
on Antennas, Ultra Short Waves.
etc.?

Let’s hear from you and we
will endeavor to publish what you
most need. A post-card will do.
Write to the Editor, Rabio &
TeLevision, 20 Vesey Sit., New
York City.
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Kadio Construction

® DESIGNS upon a three-element rotary
beam do not seem to dove-tail with an
engineering student’s allowance. And they
didn’t, at least not until the problem of a
really inexpensive three-element array was
cousidered, and I believe solved.

The beam is especially designed for those
wha live in apartment buildings or any
structure with a flat roof. However, slight
constructional changes can easily be made
to allow this cheaply-built antenna to be
adapted to any type support.

Construction

The beam’s rotating mechanism i§ merely
a.grinding head mounted on its side (fig. 1).
This type mounting permits easv introduc-
tion of a gear, pulley-drum, or direct motor
coupling for rotating the beam. The grind-
ing head and braces are mounted on and
secured to a stable substructure. Believe it
or not, the ideal substructure is a tack box
which can be procured from any furniture
or upholstering establishment. These boxes
are very heavy and strongly hraced. making
it possible to mount the beam on the flat
roof with no actual connection between
beam and roof; the weight of the array
alone gives the structure the desired
stability.

The elemnents are made of wire, supported
by bamboo poles, spaced a tenth of a wave-
length apart. Support for the poles is ob-
tamwed by wedging them in short sections
of pipe (conduit pipes are suitable) which
in turn are bolted to the rotating two-by-
four. In the author’s case it was found to
be desirable, though not absolutely neces-
sary to further brace the beam by adding
free-rolling two-by-two's on the ends (fig.
2). Center braces for the wire elements are
upright two-by-two's which also allow the
convenient introduction of short stubs for
tuning director and reflector. The structure
should be guved between the bamboo poles
and to the ends of the two-by-four. Com-
plete guving is indicated in figure 2.

Feeding and Tuning

Since the impedance at the center of the
radiator of a three-element beam is eight
ohms, and since the impedance of a four-
inch-spaced transmission line of number 12
wire is 550 ohms, a proper quarter-wave
matching transformer should have the im-
pedance \/ (550) (8) or approximately
66.5 ohms. Thus 64 ohm concentric cable
will do a good job of matching.

Although it is impdssible to give element
lengths that will work in every location,
the elements can be roughly measured ac-
cording to the following formulae:
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Appearance of
the roof-top ro-
tary beam as

built by the
author,

Director length—460/freq. in mc.+.08
(460/fmc). .

Radiator length—492/{fmc+.08 (492/fmc).
Reflector length—=499/imc+.05 (499/fmc).
(Mc.—=megacycles.)

Small shorting bars which may be moved
up and down a central stub facilitate tuning
the director and reflector. In the author’s
case the beam was tuned by opening the
reflector, placing a half-wave antenna with
a flash-light bulb in its center about forty
feet from the excited radiator and then ad-
justing the director for minimum brilliance
of the bulb. The director during this opera-
tion is pointed awxay from the test antenna
and its length is varied by changing the
position of the small shorting bar men-
tioned before. When the bulb is at its
dimmest, the reflector is connected by short-
ing the center stub, and then it is adjusted
for minimunt brilliance of the bulb in the
same manner as$ the director. The inter-
action between reflector and director is
slight and no retuning is necessary.

: Roof-Top

Rotary

B edm
Millard L. Levy, W8BOUK

Little need be said for the beam’s per-
formance. Like its more expensive brethren,
it is a tremendous aid in both receiving and
transmitting. Before the mechanism for re-
mote rotation of the beam was installed,
the antenna was aimed at Africa. Contacts
with ZS, ZE, VQ2, VQ3, VQ4, ZD2,
ZD4, OQ5, CR4, CR7, FA, CN, and FB
were made with the array in this position,
and numerous S8 and S9 reports were re-
ceived. Yet, such performance may be ob-
tained for only $4.50: that means forty-five
cents per db. gain! (Beam gain = 10 db.)

Author's

No. Item Cost
1 Cutting head .75
3 2"x2"x5’ wood 27
4 2"x2"x3" wood .23
1 2"x4"x18’ wood .65
6 Bamboo poles 1.50
1 Roll #14 wire .36
6 Glass insulators .30
Assorted stand-offs .30
Bolts, screws, etc. .20

TOTAL $£4.56

The mechanical details of the very compact rotary antenna described by Mr. Levy.is shown below.

RADIATOR

OI1RECTOR

Bz METAL
PIPES

ALL FINE SINGLE
LINES ARE
GUY ROPES

R = FURNITURE TYPE ROLLERS

o |
e L= INSULATORS

BE Am
FEEDERS
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TREES AS ANTENNA MASTS

L. B.

® TOQO many times the radio fan neglects
to utilize a nearby tree as his antenna
support. But, where the tree is tall enough
and situated a reasonable distance from
the house, it can be used to extremely good
advantage and save the huilding of a mast.
The usual excuse is that a tree will whip
and sway in high winds. Well, why not
stay the tree just as one would stay a mast?
The drawing shows an ideal method of
using a tree. Some can take advantage of
it. To those who can’t; simply stay the
tree and let what foliage needs to be left,
remain, cleaning out just enough to allow
stays and tackle to come into the clear.
Always place the antenna pulley bridle
above a limb so it cannot slip down. Just
below, wrap the tree tip with several turns
of heavy galvanized wire. Then loop the
stay wires through this collar and twist the

Robbins

loop end about the stay. Note the detail
sketches on this,

If a tree is stripped, cut the limbs off
about 6 in. from the trunk. Then if neces-
sary, the tree can be climbed easier than
if stripped close to the trunk.

The bottom end of each stay should be
fastened to a wire loop attached to a
“dead-man” shown in detail. Buried deep,

such dead-men will hold stays under any |

strain.

Note the spring inserted in the antenna
to take up any strain due to the halvards
shrinking. It will also help when used with
an unstayed tree, to compensate for lashing
back and forth.

Lastly; fasten a “downhaul” to the
halyard as shown. This prevents the halyard
unreeving and coming down if the antenna
breaks.

SECTION OF

j SAUCE san

LEVES RIVETED
N FOR AMINE
SPRING S

SECTION OF
Pan SAWED
ouT

MANDLE 8ENT
STRAUGHNT £ DESIRED

— B SOCE PAN ~ MICROLHONE 5 TRAND —~

A SAUCEPAN MIKE STAND

pan of large diameter and heavy material
you have all the necessary material for
making a substantial microphone stand.

Mark out a section of the pan an inch

sible. Drill a small hole at each mark and
saw out with a fine metal saw. Then drill
four equidistant holes in the ring left into
which rivet four small eyes. The handle
can be bent in line with the ring. File off
barbs and smooth with carborundum
cloth.

wood base: fit the mike and springs in
the eyes and your microphone stand is

for, August, 1941

complete.—L. B. Robbins.
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and all accossaries, Model 7B . .........

Electronic  Capacity- A:tualed Alarm Relay
Ready to operate from 110 Vvoits A.C. or

8eam
SPKT.

Code Practice Oscillator with
to operate § Volts B
.Tube s W. Sct wired & tcstc\r ready ‘to
use including coils from 9Si/ 550
meters and 3 tubes (less earphone) i
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The Meissner recording assembly is here shown, in conjunction with the amplifier designed and built by Mr. Yellin, and previously described

pecotding with

in this magazine.

The HIGH FIDELITY Amplifier

® SO many inquiries have been received by

the writer, requesting information on
using the F-M high fidelity amplifier for
home recording, that he recently acquired
one of the Meissner recorder assemblies in
order to explore the possibilities of the
two units.

The high fidelity F-M amplifier described
in the January issue, was a low-gain ampli-
fier employing a 6J5 phase inverter,
coupled to a 6C8G, feeding a pair of push-
pull 6L6G tubes, with a “fool-proof” nega-
tive feed-back circuit. After a little experi-
mentation, it was found that for recording
programs “off the air,” the amplifier could
be used with only a very slight change,
while if it was desired to record “live”
talent, with a crystal or other low-level
microphone, an additional stage of pre-
amplification would have to be built into
the amplifier.

Recorder-heads of the type used in home
recorders accentuate the lower {requencies.
When this type of recorder is used with
an amplifier having as good a bass response
as the amplifier under discussion, the
played-back recording will be very “bassy”.
In order to record all frequencies at a uni-
form level, it is therefore only necessary
to reduce the bass response of the amplifier.
For our purposes, this can be done quite
simply by placing a .0001 to .0005 mf. con-
denser in series with the amplifier input.
This is shown as “C"” on the diagram and
results in a more uniform response over
the combination of recorder and amplifier.
For playback, it is desirable to have a .05
mif. condenser in this position so a switch
should be installed to change from one to
the other.

The original amplifier was not provided
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Herman Yellin, W2AJL

with a “built-in” output transformer, since
a special matching network was incorpo-
rated in the high fidelity concentric speaker.
This therefore necessitates the addition of
a 5000 ohm output transformer, with a 4
ohm secondary winding to match the
recorder-cutter impedance. Here another
switch would be desirable so as to feed the
amplifier output into either the speaker or
into the recorder transformer. A D.P.D.T.
switch will do here as the center-taps of the

Many practical hints are
given in the occompanying
article on recording, the re-
sult of extensive laboratory
tests made by Mr. Yellin es-
pecially for this article. In-
structions are given for
making adjustments on the
recorder, proper amount of
cutting pressure, kind of
blanks to use, etc.

two transformers can be permanently con-
nected, merely switching the plate leads.

If desired, both the cqualizer switch and
the output switch can be ganged together
so that it will be necessary to handle only
one control. Of course, if an outfput trans-
former has already been included in the
original amplifier, no additional transformer
will be needed and the switching can be
accomplished in the transformer secondary.

www americanradiohistorvy com

Recording "Live" Talent

Everyone will want to record “live”
talent, and this will require the use of a
microphone and probably the addition of a
pre-amplifier. If a carbon-button mike is
used, only a small mike transformer and a
single dry cell will be necessary, as the
output of carbon mikes is sufficiently high
to be usable with the original amplifier.
However, if a crystal, velocity, or dynamic
type mike is used, the output will be in-
sufficient to drive the amplifier to the neces-
sary output and a single tube pre-amplifier
will be needed. This can be easily built onto
the amplifier chassis, as there is plenty of
available space for it. A single 6J7 is em-
ployed here and the diagram shows the
connections, as well as the parts values.
Incidentally, the parts list at the end of this
article contains only the esscntials needed
for using the amplifier for recording. For
additional information, the reader is re-
ferred to the original article in the January
1941 issue. In order to simplify matters,
only a single volume control is used and this
can be used for controlling the mike gaisn,
while the gain of a radio tuner or phono-
graph used in conjunction with the system
can be controlled by its own gain-control.

These additions are the minimum neces-
sary to achieve satisfactory results from the
high fidelity amplifier. Added conveniences
for recording can be added if desired. Ex-
tremely useful would be a continuously-
variable equalizer for tone connection of
varying degree, which will prove very help-
ful in using sound effects. A volume in-
dicator connected across the cutter is even
more of a necessity for recording at the
proper level, but a magic-eye tube can also
be used.

RADIO & TELEVISION
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The recording assentbly comes with both
a cutting arm and a playback pick-up so
that it becomes necessary to connect the
pick-up directly to the amplifier input,
while the recording-head is connected to
the amplifier output—try to keep these two
sets of leads separated a little to eliminate
any chance of feed-back.

Adjusting Recorder

For optimum results, a few adjustments
fnay be necessary on the recorder.

First—The adjustment of the cutter arm
height to agree with .cutting needle and
record blank. To do this, insert a ncedle in
the cutting head and with an uncut record
on the turntable, carefully lower the cutter
arm onto the record. Observe the position
of the needle screw in the cutter arm slot.
If the screw is in the middle of the slot, no
adjustment of the cutter arm will be re-
quired, but if it is either higher or lower
than the center, the cutter arm height can
be adjusted by varying the height of the
adjustment screw on which the arm rests,
which is located underneath the arm near
the rear pivot. Don't forget to tighten the
lock-nut after the adjustment. Factors
which may require readjustment are the
thickness of the recording blank and the
length of the cutting needle.

Cutting Pressure: The other adjustment
is that of cutting pressure which may be
desirable for different makes of records.
Normally, it is hest to have the depth of
cut such that the groove produced will have
a width approximately equa! to the width
of the uncut portion left standing between
grooves. On the under side of the cutting
arm will be found a screw controlling the
tension of a spring connected to the cutter
head. Turning this screw counter-clockwise
will increase the cutting pressure, while
turning it clockwise will decrease the
pressure. If the needle pressure is too light,
the grooves will be too shallow and the
playback needle will jump out of the groove,
scratching the record. If the pressure is
too high, the cutting needle may cut over
into the adjacent groove on loud notes, or
it may push some of the wall material into
the previously cut groove, introducing an
echo effect.

A helpful adjunct in adjusting cutting-
head pressure is a small weight scale, such
as the Universal weight scale. A pressure
of about 174 ounces will be about right.

Audio Level: Tests should be made on
the record, in order to determine the de-
sirable audio level at which to record, be-
sides the best needle pressure to use for
that particular type of record. It is desir-
able to always use the same type of record,
for in this way the characteristics of that
particular record will become thoroughly
fainiliar and readjustment of cutting arm
height and pressure will be unnecessary.
The same reasoning also applies to cutting
needles. When all the variables in recording
can be standardized, then the operator can
concentrate on the program itself, without
worrying whether that new type of blank is
being properly cut.

Always use the special type of playback
needle, as some needles perfectly suitable
for commercial pressings will cause undue
wear to the acetate disc. Since the acctate
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I INTRODUCING A NEW TYPE OF MULTI-WAVE TUNER

complete frequenty
coverngz in 23 steps.
10 domestic broadcast
stations—1700 kc. ?&
lice band—=160 meter
amateur band—2400 ke.

lete with instructions,

circuit diagrams,
aDm ed for,

MODEI. 142 _as illustrated above for supethIErodyne;Jll‘tull—AGS ke, wired and tested—
cha

smediate delivery made upon recetpt of order

MICHIGAN RADIO PRODUCTS, Ludington, Michigan

uess  work in  short
wave reception is ellm-
inated in that this pre-
clslon built product is
apable of receiving
«hort wave sitations
with the same f.n:ill
as stations in the do-
mestic broadcast band.
® No external variable
condenscr 9ang
necessa
No gan switch used.
No oscillator padding
condensers.
i positive

Mounted in dust
Proof metal cahcnet
Overall dimensions of
tuner proper 94" x
635" x

PRICE $1 5%

WE PAY THE POSTAQGE

and other useful data. Patents

ARTICLES ON FREQUENCY
MODULATION

In past Issues of this Magazine

A Frequency Modulation "Converter”—
R. Muniz, E.E., and J. Haddad—June,
1940.

Frequency Modulation—R.
and J. Haddad—July, 1940.

Hints on Operating the "F.M."” Receiver—
R. Muniz, E.E., W. Oestreicher—Aug.,
1940.

Principles of Freguency Modulstion—R.
Muniz, E.E. —Aug., 1940.

Principles of Freguency Modulation—R.
Muniz, E.E., Part 2—Sept., 1940.

Building the Browning "Frequency Modula-
tion”—G. H. Browning—Oct.,, 1940.

Frequency Modulation "Tuner”—to Suit
Your Pocketbook—Larry LeKashman and
Anton Schmidt—Oct., 1940.

A Frequency Modulation Tuner—HMerman
Yellin—Dec., 1940.

A "Pull-Swing" Frequency Modulation Sys-
tem for the Amateur—R. Muniz, EE,
Donald and Warren Oestreicher—Feb.,
1941. [Also March, April and May,
1941.)

Principles of Frequency Modulation—F. L.
Sprayberry—Feb., 1941,

An U.H.F. Receiver for FM and AM—
S. Gordon Taylor—Feb., 1941.

F-M Receiver for the Home—L. M. Dez-
ettel—March, 1941,

Principles of Frequency Modulation—Part
2—F. L. Sprayberry—March, 1941.

Principles of Frequency Modulation—Part
3—F. L. Sprayberry—April, 1941.

E.E,

Muniz,

TELEVISION ARTICLES IN
PAST ISSUES OF
RADIO & TELEVISION

New Portable
1940.

10 by B Inch Television Images—Television
Club, Brooklyn Tech. High School—Oct.,
1940.

Amateur Television Made Practical by New
Image Pickup Tube—Aug., 1940.

A Semi-Portable Television Receiver—R. H.
Horn—Jan., 1941.

Television Travels 190 Miles Over Wires—
Mar., 1941.

Interference Phenomena in Television Re-
ception—Thornton Chew—April, 1941,

Television Pickup—Sept.,
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Wiring diagram of Mr. Yellin's amplifier, as re-arranged for

shavings are highly jnflammable, they

should be disposed of at once.

. Space limitations. prevent too great a
discourse on recording and the reader de-
sirous of more information on recording.
as well as program planning, is referred to
an excellent book on that subject: “How

©® THIS set tunes from 550 to 200 meters

and 46 to 16 meters on two bands. It em-
ploys the 41ate type metal tubes, 6A8, 6K7,
6J7, 42 and 80. The 42 can be interchanged
with a 6F6, and the 80 can be replaced with
a 5Z4; it employs a superheterodyne circuit.

to Make Good Recordings,” published by

Audio Devices.

Essential Additional Parts List
MEISSNER MFG. CO.
1--9-1039 recording assembly.

TRIPLETT ELECTRICAL INSTRUMENT CO.
1--#327A Decibe! meter.

NOVEL 5-TUBE RECEIVER CIRCUIT

It has a 456 kc. I.F. frequency with air
core tuned I.F. transformers. The oscillator
is electron-coupled on broadcast and in-
ductively coupled on short wave. The
speaker field can be used as a power choke,
or a special choke can be employed, it

“recording”

purposes.

STANDARD TRANSFORMER CORP.
1—5000 ohm output transformer & A3800.

AUDIO DEVICES, INC.

10” Yellow Label Audiodiscs (recording blanks).
#51 Steel cutting Audiopoints.

#151 Steel playback Audiopoints.

UNIVERSAL MICROPHONE CO.
I—Weight Scale.

operates on 110-120 volts A.C.

Its operation is very stable, both on short
wave and broadcast and it has good selec-
tivity. This set has more volume than a five-
inch speaker can handle—Robert Rosen-
holun

2-band Superhet—it covers 16 to 46 meters and 200 to 550 meters.

= 35 MMmF
TRIMMERS

6A8
&

6K7

c3 C,
250MMF .07~ l:?F

2
O./-MEG.

R
0.75 MEG.

rR5 -~
O. /-MEG,

R6
25-MEG,

5/

c7
.001-ME

sl
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The oscillator can be
housed in a very
small cabinet, as the
picture at the left
shows. A good ver-

The electron-coupled oscil-
lator here described by Mr.
Wilcox, makes use of a com-
mercial capacity-control as
the basic unit. The output of

I 5 ' 1
wincrciol] g easeartit] the oscillator is about one

watt. Even though you have

several crystals, this high-

grade oscillator is well worth
building.

ﬂuilding a

Practical E.C. O.

John T. Wilcox, W2CLS*

the present time, it is a real advantage to
be able to move to the least crowded part
of the band to put a message through or
keep. a “sked” that you have made,

® ELECTRON coupled oscillators have
proven to be almost a necessity for the
amateur today.
With the bands crowded as they are at
*Lafayotte Rodio Corp,

The unit about to be described makes use
of a commercial capacity control as the
basic unit for the power-supply, cabinet and
most of the small parts needed. With the

The. diagram of connections given below for the eloctron-coupled oscillator, shows that it is extremely simple to construct.

( BOTTOM VIEW
OF SOCKETS )

R Lo sl oars 25 . o1 30 YURNS. N2. 20
1 V2 Foem ( 6V6 6T rEC mF: ) Boc i CLogS
W * E'}—- ( 2 I (coivems
1 3
Jﬁj W . g rar
oIl
< %
'S \
(GriD C3 15 MmE S 100 :
COIL ) N (ERCH, ') c2 H
o L3 ey
o 140 / \ = . ] RE
MME. CI X X —I I 8TURNS w:/':‘”
I I I NO. 2B DEC.
-l st ¥*: MUST BE = WIRE, CLOSE TOL2
P o L e CHOKE R | = -0 ™
X5 STAND-8Y KEY
LINE ) SWITCH TERMINALS
SWires SIRERESE ——— W 5 —o
/ + + R/, 8500) VR 150-30
T/(Em:ﬁ) N\, w—-— ‘oHmS ! ‘;

‘\
15 V. AC.
KEY B 6X5  ypr50  6VEGT
rermvacsy BT / PLATE COIL sLATE 6v6 G7 vRISO  6X5 Rt
1 N —(L2-L3) i 3
C!, MOUNTED oW . b ‘ ./ — "i
BRACKET FURISHED : H
ADIUSTRBLE THROUGH
= L_J
V" HOLE IN SIDE OF CRSE - | CWOKE
i O'i
]
g o i [® @7 fol
~TOR ~B80TTOM -
VIEW= VIEW ~ FRonr A
oUTPUT ebe F = < sr.wvo 8y T ume
.
TERrINALS S0, T sTAND8y swircH ore (¢1) c3 o SwiTCH

for August, 194}



www.americanradiohistory.com

Omateur Radio

addition of a few extra parts the building
of the unit is quite simple as most of the
parts in the original unit can be left mount-
ed and wired, saving considerable time in
layout and wiring.

The building of this unit should offer no
difficulty to an amateur. First check the
parts used in the ECO and remove all
parts from the capacity relay unit not
nceded. These parts will always be useful
to the usual ham, in building other equip-
ment or for replacements. Mount the
4-prong wafer socket in place of the end
octal socket, also the filter choke as shown.
The choke will fit in some loles already
punched in the chassis. Drill the holes in
the case to accommodate the two toggle
switches, the dial pointer, the condenser
shaft, and the A, C. line cord. Next, wind
the coil L1 and mount under chassis as
shown. Then coils L2 and L3 may be wound.
These are wound on the same form and L3
is wound right next to L2 to afford tight
coupling to broaden out the output circuit
which wili give more even output through
the band-spread range. Coil specifications
will be found in the schematic diagram.

Slot the shaft ends on condensers C1 and
C2 with a hacksaw. These are turned with
a screw-driver and therefore the shafts
must be slotted. Mount Cl condenser as
shown with the bracket included with the
condenser.

When the parts are mounted, the unit
can be wired out of the cabinet. The leads
to the variable condenser C3 and the two
toggle switches can be wired in and soldered
to these parts when the chassis is put into
the cabinet.

Keep the leads in the tuned circuits
tight, so that vibration will not cause the
note of the oscillator to wobble. When
finished wiring, check back carefully on all
circuits to make sure no wires have been
jeft out or poorly soldered. Testing and
calibrating should be done carefully.

Turn on both filament and plate switches
on oscillator and allow to heat at least 15
minutes.

A calibrated ham. receiver known to be
fairly accurate and a small flashlight bulb
(2V-06 A.or 6.3 V-.15 A)) and loop pick-
up will be needed. A wave-meter, if one is
on hand; will be still more helpful to pick
out the correct harmonic.

To start, set condensers Cl and C3 to
approximately 50% capacity; C3 is the
band-spread condenser wired across C1;
these two condensers are the main {re-
gquency controls. The condenser C2 is in
the plate tank circuit and has very little
effect on the frequency.

Put the flashlight bulb pickup loop over
L2 coil and rotate C2 with a screw-driver
until the bulb burns at maximum brilliance,
Now check the frequency in the 160 meter
band on your receiver. If it is picked up at,
for example, 1775 ke. (the fundamental of
the oscillator grid circuit is in the 160
meter band) and every 1775 kc.  higher
along the band, this can then be assumed to
be the frequency the ECO is set to. A
careful check should be made however, as
detailed here later.

If it is desired to go lower or higher in
frequency, the band set condenser CI is
readjusted and the plate condenser C2
reson:ked, using the .fashlight bulb pickup
for maximum brilliance again. The output
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of the oscillator is in the 80 meter band.

When checking the frequency on a super-
het receiver, the signal will be heard at
several points on the dial. The image fre-
quency is the only one that may be con-
fusing.

However, if the receiver has no R.F.
stage but is tuned carefully, the correct fre-
quency will be found to be stronger through
all the correct harmonics. In sets having
an “R” meter and R.F. stages, no trouble
should be encountered in picking the correct
frequency. Here the wave-meter will be
very helpful if one is available; if not a
careful check of the harmonics should be
made as outlined previously.

Before the oscillator is actually placed
in service on the air, a calibrated frequency
standard must be used, to check the fre-
quency used.

Check Note Carefully
Before coupling to the transmitter, check
the note carefully. It should be a T9 note.
If not, recheck to see if filter and other
components are wired correctly. If the note
is satisfactory, the output of the oscillator
can be plugged into the crystal socket of

r

turned on about 10 or 15 minutes before
using it on the air, to allow it to reach its
near normal heating point.

The drift is very low in this unit due
to screen voltage control, using the VR
150-30 voltage regulator and good parts.
This drift is also kept low by keeping a
continuous plate current drain through the
6V6GT tube, even on standby. This feature
also keeps the tone more steady when key-
ing the ECO.

Keying terminals are provided as shown
in the diagram. Transmitters with low mu
tubes may need fixed bias if the oscillator
is keyed.

When you get this ECO on the air you
will get a new thrill cut of the rig, and
you will no doubt make many more con-
tacts, and most important—hold them
longer. It is well worth building, even if
you have several crystals.

PARTS LIST
RCA
1——capacity control unit (Lafayette Radio #17193)
AEROVOX

1-—.0005 mf. #1469 silver mica

Looking at the top of the amplifier cabinet with the lid removed.

the transmitter. Be certain that a 00025
mf. mica condenser is placed in series with
the high side of the link, or the bias re-
sistor of the crystal tube will be shorted
out.

Make sure the ground of the output goes
to the ground of crystal socket, also retune
C2 condenser after coupling to transmitter,
as this circuit will be affected by the ca-
pacity of the connecting cable reflected in
the plate tank.

The oscillator can also be link coupled
to a grid coil plugged into the crystal
socket. This will give slightly more drive
to this tube and may have to be used if
a tube needing a high driving power is
used.

The output of the oscillator is ap-
proximately 1 watt. Do not attempt to
drive large tubes with its limited output.
Tubes such as 6V6, 6L6, 6C5, etc., are ideal
tubes to be used and most crystal dscil-
lators employ one of these tubes.

The band-spread on 80 meters is ap-
proximately 48 ke. Do not attempt to work
too close to the edges of the bands until you
have become familiar with the operation of
the oscillator. The oscillator should be

wwWw- americanradiohistorv com
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1—100 mm{. variable condenser
1—140 mmf. variable condenser
1— 15 mmf. variable condenser

NATIONAL
1—2.5 mh. R.F. choke

MISCELLANEQOUS

1—16 mf. 450 v. tubular condenser

2—.01 mf. 600 v. tubular condenser

1—.000] mf. mica condenser

1—15. Hy. 50 ma. choke

1—4-prong coil form 144" dia.

2—toggle switches

2—*"‘off-on” plates for above

1—4.prong wafer socket

1—length bakelite tubing 114" cia. 3" long

1—Line cord and plug

1—4” metal dial with pointer

1—Hardware assortment including wire, solder,
etc.

TUBES
1—6V6GT tube
1-~VR150-30 tube
1—6X5 tube

In the Next Issue

Wm. J. Vette will tell you how he
built his first short wave set, with
complete details.
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Two top photos show the transmitter with the
new Taylor thin wall TW75's in place, and the
power-supply unit [above}. Lower left-hand pic-
ture shows bottom view of the transmitter and
the method of coupling the control knobs to the

neat-locking job, well arranged and actual tests

® NOT all transmitters are huilt from the

shelf of the local parts dealer. In fact,
most new transmitters constructed by
amateurs incorporate, and logically enough,
numerous pieces of equipment salvaged
from the corpus-delicti. Meters, variable
condensers, transformers and other staples
suffer no ill effects from continuous serv-
ice—not even when amateurs use them,
sometimes, In some particular cases, for
the sake of physical appearance it pays to
invest in new merchandise. This investment
may be likened to the YL's purchase of
makeup and war paint from time to time.
If the circuit calls for new components.
you have little choice but to dig down and
shell out. In passing, this may be likened
to womenkind’s futile effort to keep up with
style trends. Our point, achieved in this
round about fashion, is shown in this excel-
lent little transmitter achieved in just such
a hodge-podge manner.

Using a aumber of parts which are avail-
able from most junk boxes; combining a
lower power transmitter, and investing a
few dollars, produced this 600 watt trans-
mitter. The new Taylor thin wall TW75
makes an excellent final with only a medium
investment. They are being modulated with
the TZ40 modulator described in conjunc-
tion with “Low Cost High Power,” which
appeared three months ago. The entire
transmitter, quite conventional in design,
is thus contained on three chassis, a nom-
inz! size for one of such capabilities.

for August, 1941
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W att [ransmitter

Larry LeKashman, W2IOP

Bandswitching, while convenient, is just
as often unnecessary and both increases the
cost and physical size of the outfit. De-
signed primarily for 40 and 10 meter opera-
tion, plug in coils are extremely satisfactory.
Taking advantage of the numerous com-
mercial brand coils available, it was possible
to mount all the coils in non-conflicting
planes. The regenerative oscillator drives
the 807 on 10. which in turn pushes the
TW75's. While no continuous check is
made on the 807 grid, original checks

This 600-wott tronsmitter
uses the new Taylar thin woll
TW75 tubes. The madulator
is the TZ40 type described
some time ogo in this moga-
zine. By means of the cannec-
tions shown in the diagram, it
is passible ta toke complete
readings on all stages with
only three meters.

showed the drive to be 12 mills, or 600%
more than necessary. To remedy this con-
dition, oscillator plate voltage was cut down
to 200 volts. It is advisable wherever pos-
sible to avoid operating all the stages on
the same frequency, hence for 40 we use
an ECO operating on 80 or a VF1 3.5 mc.
crystal. To operate “straight through” on
any one band, neutralization of the 807 is
necessary to-prevent self-oscillation.

!
l condensers by means of bakelite rods. A very

showed that it had plenty of "hop.”

: mmsxou’J

LRI -

Plate Icads are essentially short and the
mechanical tayout is of necessity compact.
Angles which serve both as leads from the
condenser to the coil and as supports are
specially bent from brass strip. An excel-
lent investment is a piece of such material
to be kept in the shack for just such oc-
casions.

Voltage requirements for the various
tubes are reasonably important. The 6L6
crystal oscillator need only have nominal
voltage, as previously mentioned, but for
rated drive on the TW75's the 807 must
operate at no less than 600 volts D.C. In
our case we are operating the TW75'’s at
their maximum rating of 300 ma. at 2000
V. D.C. We spent a few bucks here and
invested in a Kenyon T653, which is rated
at exactly the desired voltage and current
we want. In conjunction with a T176 choke
and a T352 filament transformer a very
professional looking power supply was
turned out. The filter condenser is con-
cealed beneath the chassis.

Wiring should be done with heavy wire,
well insulated particularly with respect to
the high voltage. Two thousand volts is
extremely dangerous stuff and 6000 volt
insulation should be considered the accepta-
ble minimum. A common ground is, of
course, used and at no fime should any
of this equipment be turned on without
first securing to a good ecxternal ground.
No overload relay is used, but a substitute
may be madc by inserting a 350 ma. Littel-
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Wiring diagram for the transmitter here described.

fuse in series with the high voltage B
minus.

Nothing is worth pointing out as being
difficult to handle. The method of switching
the meter is somewhat novel, but well ex-
plained in the diagram. A 75 ochm filament

center tap resistor is connected with the
B plus for the 807 and 6L6 connected to
the center tap. This is before the voltage
goes through any dropping resistors. Each
side of the 75 ohm resistor goes to its re-
spective tube. A meter, wired from the

center of a DPST switch to B plus, as
diagrammed, then changes from one plate
reading to another and enables complete
readings on all stages with only three
meters. This is a simple, economical and
effective arrangement.

Keep Your Signal on the Air with an

® THE use of an abandoned electric clock

as an automatic key is a simple matter
and' enables one to- keep his radio signal
on the air for a temperary period.

Most clocks operate on the same prin-
ciple, in which the armature shaft worm
is geared to a reducing shaft; this being
geared to a second worm as illustrated.
With the reduced speed of the second worm,
it has quite a bit of latent power and some
pressure is necessary to stop it. Here is
how: to use it as an automatic key.

Remove it from its bearings and drill a
small hole through the end with the most
clearance. Drive a metal pin through the
hole, allowing it to project each side about
14 inch.

Cut a contact spring from thin, flexible
brass after the pattern shown. After bend-
ing wrap the clamp portion about a piece
of fibre or rubber tubing on one of the
posts supporting the clock works. This
insulates the spring and the end of the
spring should be adjusted to rest in easy but
positive contact with each end of the pin
as the worm revolves.

Connect the plus side of the keying relay
battery to this spring. Then connect the
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Electric Clock
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An electric clock can be put to good use as
an auxiliary signaling device in the Ham shack.
The relay is operated by the clock.

www americanradiohistorv com

minus side of the battery to the clock frame
by a suitable clamp.

Before the pinned worm shaft is re-
placed wipe off one bearing dry bright, so
good electrical contact is made between
it and the frame. As this outfit is rarely
operated and then for only a few moments
at a time no lubrication will be necessary.

If grid keying is used or a very low
plate current is employed no relay will be
necessary. But for the higher voltages by
all means use a suitable relay to prevent
the current burning the delicate contacts
away in the clock.

When leaving the key or mike for a
short period, particularly during a QSO,
simply plug in the clock, leave the key
open and the circuit will be closed about
every six seconds, sending out a signal by
which the station can be held by the opera-
tor at the other end. Swell stuff in bad
ORM. An electric clock can be used to per-
fornmt many chores about the shack. It might
be hooked up to remind you when to keep
a schedule, etc. Another use would be to
time-stamp messages and other matter . . . .
there’s lots of angles for ingenious Hams.—
L. B. Robbins.
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3-Way Code Practice Set

® MOST practice sets for learning or

practicing the International Morse Code
are built separately. Here is one however
that will serve for either buzzer, oscillator
or blinker practice by the simple throw ol
a switch. It is self contained and can be
carried and used anywhere, whether elec-
tric service is available or not. Anyone can
build it and it will prove a fine outfit for
tlie Scout Troop or group aspiring to learn
the code.

The essential circuit is clearly shown in
the diagram. The assembly can be left to
the ingenuity of the builder or the rough
arrangement suggested can be adopted.
If the latter is used proceed as follows.

Build a flat box with the under side
fitted with a sliding or hinged panel for
access to the batteries. Arrange four dry
cells inside, solidly clipped or hraced to
prevent moving. Wire them in series so &
volts is.obtained at the outer terminals.

Next pivot a switch-arm to the lower
center of one end. Connect this to the key
as shown. In an arc near the top of the
hox end arrange four switch contacts about
1 inch apart to which the switch arm will
make contact when it is swung across
them. Number them 1-2-3 and 4. Arrange
the various signalling elements on the top
of the box about as indicated. \Wire up to
batteries and switch, following the diagram
closely and carrying all wires inside the
box, out of sight. No. 1 is the buzzer. This
can be any good commercial buzzer using
6 volts. Connect one side to switch point
No. 2 and one side to battery minus.

No. 2 is the code oscillator. This can be
huilt inside a suitable metal can or hox
and consists of very simple radio parts. The
diagram is shown in detail. Any six volt
tube can be used such as an old 201 A, 171,
etc., so long as it will oscillate. Note that
the audio transformer is hooked in with
the primary backwards—plate (P) goes
to the phones while the B plus goes to plate
of the tube. The A minus terminal goes to
the F (A-) of the transformer and G goes
to the grid of the tube. The final A plus
and A minus connections will follow later.

No. 3 is the blinker. For this mount an
auto double contact lamp socket at the end
of the box and insert a double contact
lieadlight bulb of suitable power. Behind
this mount a silvered reflector from an old
lamp or lantern or even an old Lead-light.
Place back far enough to project as good
a beam as possible and be sure the lamp
iits in front of the center of the reflector.
One side of the socket connects to A
minus while the other side connects to
switch point No. 4. Connect a | mf. radio
condenser across the two wires near the
lamp. This absorbs the current with the
key up, killing the afterglow of the lamp.

Now back to the oscillator. Fit a small
toggle switch on the top of the box and
wire one side to terminal No. 2 of the
oscillator. The other side connects to A
plus. Terminal 1 connects to A minus and
terminal No. 3 counects to switch point
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L. B. Robbins

No. 3 of the change-over switch. Then con-
nect battery plus to the remaining side of
the key.

This completes the set except for a carry-
ing handle attached to one cdge of the
box as shown.

To operate the set proceed as follows.

is pressed a high pitched, clear whistle
should be heard in the phiones. The pitch
of this whistle can be changed by lower
ing the tube filament voltage with an old
10 ohm rheostat cut in the filament line as
shown by the dotted lines. but may not be
found necessary. If no sound is heard. test
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Diagram above shows how to build a good all-around code practice set; the code signals may
be learned either aurally or visually with this system.

\WVhen the changeover switch is on point
No. 1 the set is inoperative. Switch over to
point No. 2 and the buzzer is in the circuit.
When the key is pressed the buzzer will
give a high pitched note which should be
adjustable by means of a contact ‘screw on
the buzzer itself.

When the changeover switch is in con-
tact with point No. 3 and the toggle switch
is closed. the code oscillator can be used.
This lights the tube as well as puts the
key in circuit with the headphones in-
serted in the phone tip jacks. \WWhen the key

the phones or reverse the transformer con-
nections,

By placing the changeover switch on
point No. 4 and opening the toggle switch
you get blinker operation. The lamp will
light at each contact of the key and im-
mediately go out when the key is lifted.

Always keep the changeover switch arm
on point No. 1 when the set is not in use
and toggle switch open. Such a code prac-
tice set will weigh only a few pounds and
can be easily carried about from place to
place as required.

LEARNING THE CODE

©® HUNDREDS of aspiring radio oper-

ators are probably wondering what is the
best way to learn the radio code signals. A
very good method is to build an apparatus
similar to that described by Mr. Robhins
and which is operated by a couple of fel-
lows intent upon practicing and learning
the code. There are code teaching machines
on the market which use perforated paper
tape. Quite a variety of tape records are
available for use with these machines and

they are graduated, so that more advanced
exercises are available as the student pro-
gresses. Another clever method devised for
teaching the code is that employing phono-
graph records, and a set of these records
is available at nominal cost. The records
were made by experienced radio operators,
so that the timing of the dots and dashes
is verv accurately recorded; these establish
a first-class pattern for the student to fol-
low. Again you may listen to code stations.
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A.M. Audio System
and Modulator—

Ricardo Muniz, E.E.*;

The photo at the right shows
the audio system and mod-
ulator described this month.
The picture shows the mi-
crophone also; very excel-
lent results were obtained
in  actual tests with this
modulator system, which
was carefully "engineered”
before construction was
started.

® WE will describe in this article an audio

system and modulator suitable for use
with the rest of the equipment already de-
scribed for the F.M. transmitter. It is easy
to arrange for switching over from F.M.
operation to A.M. operation. During the
present transition period it is very desirable
that these extra facilities be provided so
that full utifzation of the equipment may

*Radic Instruclor, Brooklyn Tech. H. 8., Eng. WYNE
®*Student. Llectrical Eng., Brooklyn Polytech., W2LOE.
*¢*Student, Electrical Eng., Cooper Union, Night.

For Pull-Swing F.M. Transmitter
Donald Oestreicher**;

be made in amatéur radio communication.

With the AM. “shelf” installed it will
be possible for the amateur to switch over
to A.M. operation on 5 meters with about
80 watts output, when it is desired to com-
municate with a “ham” who is not equipped
as yet for F.M. reception, without in any
way detracting from the usefulness of his
“Pull Swing” F.MM. transmitter. He will
have at his beck and call either system
of transmission and can conduct tests on
F.M. without losing any of the enjoyment

Warren Qestreicher™**

An audio system is here
described, together with
modulator system for the
F.M. transmitter. Changes
are described for making
the “’rig’’ operate on F.M.
or A M. The method of

“impedance matching”
on input and output is
described.

available on the old A.M. system which the
majority of stations on the air are still
using.

Changes Required to Make Pull Swing
Xmtr Into AM./F.M. Rig: At the present
time the Final Amplifier shelf of the
P.S.F.M. transmitter, described in a previ-
ous article, consists of a 6L6-G driver {fol-
lowed by the 829 R.F. amplifier, operated
class “C.” Due to the great sensitivity of
the 829 and its extremely low driving power
requirements it is possible to change the

Diagram of the A.M. system and modulator is shown here, also chassis layout and block diagrams for F.M. and A.M. operation.
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function of the 6L.6-G driver to a crystal
oscillator, doubling in its plate circuit. The
crystal can be a ten meter job, thus making
the output of the oscillator 5 meters. The
driving power required by the 829 is less
than one watt for full output, and it is easy
to obtain this power from the 6L6-G oper-
ating as described, without any danger of
fracturing the crystal. The details of this
change will be described in the next article
of this series.

The A.M. shelf herein described provides
sufficient audio power to plate modulate the
829 final. The line-up is 65]7, mike preamp
feeding from the American D8T—500 dy-
namic microphone, resistance-coupled into
a 6C5 which is in turn resistance-coupled
to a 6F6 (triode connected), which is
transformer-coupled to a pair of 6L6-G's in
push pull, operating in class ABi. The out-
put from these, which is about 20 watts, is
coupled to the 829 plate circuit by means of
a Kenyon Ken-O-Tap T-494 modulation
transformer. Reference to the accompany-
ing block diagrams will clarify the inter-
connection of units when using F.M. and
when using A M. modes of transmission.

Circuit Design: The overall gain of this
amplifier is ample to give 70 db. output
with a -50 db. input from the mike. The
frequency response characteristics are es-
pecially designed for communications use,
being essentially flat from 200 to 3500
cycles, and dropping off rapidly above and
below these irequencies. This makes for
maximum efficiency in voice communication
work, where it would be wasteful to use
ecnergy in transmitting unessential frequen-
cies. Should it be desired to use the ampli-
fier for high-fidelity work, such as Record-
ing or Public Address, a simple inverse
feed-back over three stages will change the
characteristics so that they are essentially
flat over the range 100 to 11,000 cps. at
the cost of a little gain. The gain can be
spared. The network is shown in the circuit
diagram in dotted lines.

Layout: It is suggested that the layout
used by the authors be adhered to. The
layout was carefully thought out, and has
proven to provide very low level of hum
in operation. With high-gain amplifiers,
such as this one, this hum problem is a
major one and one which it is impdssible
to solve adequately unless the layout of
parts was right to begin with. No amount
of filtering or shielding seems to be ef-
ficacious, unless transformer fields have
been properly oriented with respect to one

another. (Refer to block diagram showing |

parts layout.)

Versatility: Provision has been made in
the design of the amplifier for choice of
inputs and outputs. Both high impedance
and 500 ohm inputs are accommodated, as
indicated in the diagram showing the input
circuit of the 6SJ7 tube. The Ken-O-Tap
transformer used in the output provides a
wide range of output impedances, thus
making it possible to use this modulator
with other transmitters. Not only are vari-
ous output impedances provided for plate
modulating various tubes, but also a 500
ohm output tap makes it possible to use the
unit for cathode modulation and to feed
speakers, recorders, etc.

Parts List
1.R.C.

1—(R9) AB 250 ohms 10 w.
1-—(R190) AB 10.000 ohms 10 w.
1—(R8) AB 500 ohms 10 w.
1—(R11) 2500 ohms 25 w.
2-—(R2, R7) BT ¥ meg 1 w.
1-—(R6) BT 50.000 ohms 1 w.
2—(R1. R5) 1.000 ohms 1 w.
1—(R3) 250,000 ohms 1 w.

PAR-METAL

1—3604 panel 14” x 834" x 15"
1—SB-78 brackets for chassis
1—15281 chassis 7 x 17 x 3 inches

KENYON (Transformers)

1—T-494 T4 Ken-O-Tap modulation transformer
1--T-351 T2 6.3V 3A. filament transformer
1—T-2 T1 Low imp. to grid mic. transformer

1- ;I‘\-gSS T3 Driver 6F6's or 6N7 to grids 6L6

AMPHENOL

5888 octal tube sockets
1—S8.6 6-prong cable outlet socket
1—PC-3F mic. connector (chassis)

AMERICAN MICROPHONE CO.
1—D8T-500 dynamic microphone

P. R. MALLORY

1—SRP 252 (R4) 500,000 carbon volume contro!
2—A-2 normally-closed circuit jacks

1—310R jewelled pilot light bracket

3—TS102 (C1, C2, C3) 25 mf. 25 v. elec. cond.
1—T8108 (C4) 50 mi, 50 v. elec. cond.
3-—TP-418 (C5, C6) .1 mf. 600 v. paper tubular

cond,
2—TP-410 (C7, C8) .01 mf. 600 v. paper tubular

cond.
2—BB-60 (C9, C10) 4 mi. 400 v. elec. cond.
2--366. black bar knobs

NATIONAL UNION (Tubes)

2—6L6G
1-—6F6G
1—6SJ7G
1—6C5G

INSULINE CORP. OF AMERICA

1—5252 hardware assortment
12-—201 spaghetti tubing

An Engineer Analyzes the How and Why
of "Frequency Modulation"—Part 11—
Raymond F. Guy

New! F.M. Phono Pickup—N. H. Lessem

An AF. Amplifier and a Power-Supply Fea-
turing Voltage Multiplication — Steve
Kusen

fn Reply to—"Our Ailing Radic Defense
Program"

Build This Practical and Inexpensive Vac-
uum-Tube Voltmeter—A, K. Mclaren

A FEW OF THE FEATURE ARTICLES
IN RADIO-CRAFT FOR AUGUST

Unique Theatre Sound-Control — Using
Subsonics, Reverberation and the "Vo-
coder'—Harold Burris-Meyer

How to Build a Modern 30/15 Watt P.A-
Radio-Recording Console — Part 11l —
R. J. Bergmann, Jr.

Newest Technique in Servicing Car-Radio
Sets

Construction Hints on Experiments with
Metal-Treasure Locators—G. M. Bettis

Around The World

wih H(QQ-120-X

WNING an “HQ-120-X"" is like taking a world

cruise. Stations all over the world <an be
tuned in with extreme ease. Particularly now with
great events happening, everyone is following the
news as it is made momentarily. The “HQ-120-X"
will bring in foreign stations and up-to-the-min-
ute news on political situations as well as other
interesting foreign programs. Auteomatic volume
control maintajns even strength of fading signals
and a noise limiter does much to eliminate un-
favorable *“man-made™ interference. Try arf “HQ-
120-X** right in your own home: your local dealer
will be glad to arrange a demonstration.

WRITE FOR “HQ"” BOOKLET!
HAMMARLUND MFG, CO.. lnc.

424 W, 33 St. N. Y. City

Please send 16-Dage “‘HQ’ booklet

R&T-8

Name

Address ......c.ceviaiiinans

City svssssas

Canadian OMice: 41 West Ave. No.. Hamilton, Ont

PERSONAL SERVICE
By L:ill l/a tzidon

RECEIVERS

AMATEUR 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. |
1 guatantee you complete satisfae-
tion and my personal attention.

73,
I'lill Harrison, W2AVA
*Send stamp for my latest list of

NEW AND RECONDITIONED REGEIVERS

HARRISON "

CO.
12 WEST BROADWAY -

NEW YORK CITY
EASY TO LEARN CODE

1t is casy to learn or increase speed with g
an  Instructograph Code Teacher. Affords
the quickest and most practical method yet
Available ‘tapes begin.

40 WPM. Always ready—no OQRM. =
MACHINES FOR RENT OR SALE @&

The Instructograph Code Teacher
literally takes the place of an
operator-instructor and enahies
anyone to learn and master code
without further assistance. Thou-
sands have used and endorse tho
Instructograph System. Write today
for full particulars and convenient
payment and rental plans.

INSTRUCTOGRAPH COMPANY

Dept. RT. 4701 Sheridan Rd., Chicago. (I1.
Representatives for Canada

for August, 1941

Please Mention This Magazine When Writing Advertisers

Radio College of Canada, 54 Bloor St. West., Toronto.
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position.
affords maximum operating convenience.
accessibility of all station controls.

Photo at right shows low-power transmitter equipment
arranged in a rock made from stock angle-iron and
presents o very "business-like" appearance.

Above—this photo shows a home constructed radio-
operating desk, which takes advantage of a corner
This neat and compact desk arrangement
Note the

DraFting the Amateur Station

@ SOME time ago, a series of articles

dealing with the construction and opera-
tion of amateur radio stations was started.
Due to production changes we were unable
to carry the work to a conclusion up to this
time. At this particular date, however, the
question of amateur radio station construc-
tion takes on a new and greater significance.
Before, the articles were merely an attemnpt
to show you, the individual operator, how
to get more froin your equipment at no
additional cost. Now, the need for a good
station performing with maximum results
is a necessity—as your contribution to Na-
tional Defense. The numerous campaigns
being carried on to secure proficient
operators are all highly commendable. It
is unfortunate that no similar movement has
beeq undertaken to sccure more efficient
statrons.

While there can be no disputing the fact
that thousands of good operators will be an
invaluable aid to the communications sys-
tem of the United States, by the same tokemn
thousands of radio stations, of sufficient
quality to warrant their use in military
or emergency service, would also be valu-
able. Taking stock of our position, the
obvious fact is that most ham stations are
too haywire for any but the home operator
to handle, without complicated instructions.
Like the “one-man” dog, too many stations
are one-man stations.

We do not disagree with those who point
out that “ham” radio is just a hobby. That
owning a Federal license places the indi-
vidual operator under no obligations other
than observing regular rules and regula-
tions. No other hobby says these people,
calls for any sacrifices or strenuous train-
ing on the part of the participant. In times
like these, however, citizens enjoying the
many privileges of our country should be

224

For National Defense

Larry LeKashman,
WelOP

willing to serve the government, if neces-
sary. If your amateur station can be of
service, there is no legitimate excuse for
failing to make it available to the proper
authorities.

No such drastic steps as the Signal Corps
taking over “hain” stations—lock, stock and
barrel—seem even remotely plausible. But
suppose you, as a private citizen, familiar
with radio communication, were requested
to handle a large volume of routine traffic
over a short distance because land lines
were badly overcrowded or damaged. The
government agency requesting your help
advised you they would send an operator
to do the work. They .wanted the use of
your equipment. Would your be ashamed of
your station?

Four Most Important Factors

Regardless of the investment in terms
of dollars and cents, it is safe to say that
the same general rules of construction will
be applicable for most work. The four most
important factors are probably a good
transmitter ; receiver; antenna system; and
operating position. These are, of course,
aside from the good operator. While elabo-
rate stations are fine, and cveryone wishes
for kilowatts, bcams, and gadgets galore,
there is no reason to believe that only high
power can be of service. A jump of 50 miles
may be all that is required, in which case
quality and not quantity would be the order
of the day.

Some months ago the antenna question
was treated in considerable detail when
over twenty-five tvpes of skyvwires were

wWWW americanradiohistorvy com

discussed. Needless to say, the crux of the
antenna argument is to get one that puts
your signal where vou want i, when you
want it! Unless one is psychic and can
visualize every antenna set-up in the coun-
try, it would be impossible to recommend
any “best” antenna, The most common
short-comning of amateur installations is
their poor mechanical construction!?

Many hams erect “temporary” antennas
and, if they operate, just let them hang.
The failings of this practice are too obvious,
as are the faults that are prevalent in sloppy
antenna systems. Poor mechanical and
soldered connections; inadequate insula-
tion; lack of field-strength measurements;
soft drawn wire; these are but a2 few
plagues present. Soldered connections, in-
cidentally, seem to be quite a bugaboo be-
cause of the dificulty in doing a job out
of doors. 1f no blow torch is available a
good mechanical bond will allow for any
kind of soldering. Your definition of “good”
is the unpredictable human factor,

The transmitier is again a broad subject
which one cannot adequately deal with,
without using vague generalities. It is un-
fortunate that so many hams with a limited
budget for radio equipment feel that they
have nothing to contribute other than their
operating ability. Every transmitting unit,
if well built and operating correctly, can
be of some scrvice. Among the illustra-
tions are pictures of the control positions of
two stations; a full kilowatt and a 35 watt
CW rig. In each case the investment in
the operating position itself is very low,
without sacrificing pleasing appearance or
operating convenience, Constructing a
transmitter that will work, is only half the
job. Neatness, mechanical design, con-
venience of controls, coils, etc., are often
overlooked in the mad rush to put equip:

RADIO & TELEVISION


www.americanradiohistory.com

ment on the air. The irresistible urge to
get a transmitter working has not yet been
explained in medical terms, but if you ever
had all the gear lined up, you know what
it is. Eliminating the “haywire” in your
station is the least contribution you can
make to National Defense.

The "Receiving Set"” Question

Recefvers were due for. treatment in sep-
arate and complete articles. We must make
the best of our limited space. Most new-
comers wonder why the ‘majority of re-
ceivers in use on the amateur bands are of
commercial vintage. The two photographs
showing the front and rear view of a
standard manufactured unit are probably
the best answer. Because of their compli-
cated nature, clectrically (and even more
so mechanically) it is cheaper in almost
all cases to buy a commercial unit, provided
of course something elaborate is planned
from the outset. While there is no question
many amateurs could, with sufficient time
and equipment, produce receivers of similar
quality,-the time involved would be so out
of proportion that it would be the prohibi-
tive factor. The.alignment and “debugging”
of a good communications receiver requires
the facilities of a high-class lahoratory.
Furthermore, mass production methods
have so reduced the cost of the recciver
that parts alone would almost equal the
total price of a factory-finished unit. Be-
causc receiver design is so much more
standardized than that of the transmitter,
mass production methods have been appli-
cable. Also as most hams have their own
idcas on transmitters, the same approach
to the question is entirely out of line,

Bmateur Radio

The "Operating Pasition”

The operating position is certainly the
least discussed of the morc important fea-
tures in the average station. It should be
borne in mind that, regardless of com-
ponent quality, without a good operating
position their effectiveness is materially
reduced. Take a look at the outstanding
stations throughout the country whose
photos are constantly appearing in this and
other radio publications. You never see
“haywire” and they are .usually stations
that have delivered the goods. Cramped
positions seem to be the chief fault, and—
despite space limitations—there are many
ways of circumnavigating the problem. Spe-
cially constructed operaiting tables probably
lead the list. One does not need to be a
carpenter—any good lumber yard will sup-
ply wood all cut to size, at no additional
cost. By building your own desk it is possi-
ble to save money and utilize every odd
corner in the home. Rack construction of
receiving positions is not widely used, but
where several large units are in operation
it is often a space-saver, literally the gadget
for getting back lost time. As much thought
should be spent on the control position as
the transmitter itself. The minimum re-
quirements for a first-class operating posi-
tion are room for the operator’s arms to
rest entirely on the table; space for a type-
writer; ample drawer space; and of course
room for all the equipment in actual
use.

Accessories in an amateur station are
naturally numerous, and the confusing array
of additional equipment needed to complete
a station can prove a source of trouble to
the beginner. The most important single

Have You YAC?

® THE handsome 9% x 12” VAC Certificates are

still available and will grace any DXer's wall.
Teo be eligible for this DX honor, a phone QSI. is
needed from each of the 6 continents, Asia, Africa,
Europc, Australia, North America and South

America (Java and Philippines count as Asia),
Send in these six QSL’s with 25¢ for handling and
costs; after checking, the QSL’s will be returned
with certificate. Address V. 4.C. Editor, Rapio &
TeLEVISION, 20 Vesey St., New York, N. Y.

FIED ALL CONTINENTSIN

good constructional articles

articles on Antennas, etc.

THE EDITORS WANT

; (with clear photos and diagrams), Radio Re-
ceivers and other sets, especially “‘FM” Tuners and Adapters, We also are
anxious to see constructional articles on Short Wave Receivers; also general

for Auqust, 1941
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e« . Dealer Net Price..................

Pocket Tester
FOR THE AMATEUR

T

Model 666-H

15.97

Net Prico

Slze:

3-1/167
x 5%%°
x 2p*

3000 VOLTS SELF-CONTAINED

Model 666-H Volt-Ohm-Milllammeter is a complete pocket
size tester—with AG and DG Voltage ranges to 5000 Voits
(self-contalned). AC and, DG Voltage at 1000 ohms per
volt 0-10.50-250-1000-5000; DC Milllamperes 0-10-100-
500; Resistance 0-300 ohms; shunt type oircuit, 10 ohms
reading at tenter seale; 0-250,000 ohms, serles type checuit,
3700 ohms &t center scale. Higher rosistande measurements
available by using external batteriss. Seloctor swltch for
all Instrument readings. The ideal Pocket Volt-Ohiis-
Milliammeter for amateurs. radio technicians, Industrial
engineers. research. Black Motded Case and Panet. Com-
pletely insulated . . . , with RED # DOT‘
Lifetime Guaranteed Measuring Instrumen $'| 5.91

WRITE FOR CATALOG

Section 288 Harmon Avenue

TRIPLETT ELECTRICAL INSTRUMENT CO.

Bluffton, Ohio

CODE

Learn Easlly at Home
This Quicker Way

No experience needed.
Beginners read code

READ
AND
SEND

quickly, copy accu-
rately. If already o
an op, speed up i

your wpm with this
approved amazing
all Electric Master .
Teleplex Code Teacher. Only instrument
which records your sending in visible
dots and dashes on specially prepared
paper tape—then sends back your own
key work at any speed you wish. Fasci-
nating, foolproof—gets results because
you learn by HEARING as well as
SEEING. That is why thousands agree
this method is surest and quickest.
While not designated standard equip-
ment, Teleplex is used at many U. S.
Army Posts, Naval Training Stations.
We furnish Complete Course, lend you
the New All Electric Master Teleplex,
and personal instruction with a
MONEY-BACK GUARANTEE, Low
cost, easy terms, Write today for folder
S8, no obligation.

TELEPLEX CO., .eiev ey, 3.

PRECISION CRYSTAL CONTROL
FOR ALL AMATEUR BANDS

BLILEY

' CRYSTALS ' *3-35.-
BLILEY ELECTRIC CO., ERIE, PA.
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MAKE MORE MONEY!
SPEED il
Up Your Work! n

|
Learn to Type
without 1

A Typewriter

=

HERBSE23CE

it

Master the Touch System — Quickly —
Accurately Get the “Feel” of Typing
Before Investing Your Money

Now, you don’t have to own a typewriter to learn how to
type. The ingenious. patented ‘‘Tuch-Rite”* board glvea
;ou all the practlce you necd for speedy. accurate typing.
t teaches you the touch system—the real, professicnal
way umiversally used in business.

You may have been a “‘hunt-and-peck” typist for the
Jongest time or You ma¥ never have used a typeéwriter
before—it doesn’t matter. because the ““Tuch-Rite'" teacher
will soon permit You to master ft.

““Tueh-Rite” 1s a scientific substitute for a typewriter,
It s a life-size counterpart of a standard keyboard, avhich
1s real as to size. ‘;x.sltlon. and “‘feel'*, Each ke¥ has a
depression in the %* thick board. in which the black
glastic buttons slide. Printed under each key 13 a num-
er which indicates the finger of each hand which strikes
it—simple as A

*“Tuch-Rite’* 13 highly recommended by the Office of
Education, Federal Security Agency, Washington, D. C.

An 8-pago illustrated book of instructions will show you
low best to use the *"Tuch-Rite’" teacher, oo
Weight 3 Ibs. Add postage .......- eenee .

GOLD SHIELD PRODUCTS

350 Greonwich Street Dest. RT.841 New York, N. Y,

CODE

YOU CAN LEARN IT
QUICKLY AND EASILY

Our way is fun while learning

Why not
learn to
be an
operator
quickly
and easily
with the
Ayers Automatic Code Machine all
electric, 50,000 words practice tapes
available, low monthly rental.

TAPES FOR MAC AUTO0S. RECORD-.
ING SLIPS AND RECORDING 1NKS
Write

AYERS AUTOMATIC CODE MAGHINES

711 Boylston St., Boston, Mass.

WARSHIP
MODEL
PRINTS

— ints L3
= fomptete " KIE. ail . At:
i nee 572 0; Hull
PTG 5 &
$4._U.S. Destroyer; 39~ exapct model; Blu¢prints ..$1.60
(Hull comstr. KIf $5.60: complete Kit $33.50)
S3—'"Constitution’’ (O1d Ironsides 23”7 Model. Blue 30

S7—"Rob't. E. Lee''—Mlississippi River Steamboat:

28“ long. Blueprints . . .$2.60
(Complete KIt $22.00; Hull Kit $8.50)
S52—"'Clermont’'—first steamboat (blueprints) ...... $1.10

(Complete Kit for 187 Model—$7.00 prepaid)

DATAPRINT CO.

Box 322, Ramsey, New Jersey
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When it comes to Ham apparatus—and particularly the "receivers”—it is hard to beat the

item in any station is the mault-purpose
tester. Available in countless forms, any
popular volt-ohm-milliammeter is an essen-
tial to the radio experimenter. Some may
consider the ECO as much a part of the
transmitter as the power-supply. At any
rate the variable frequency oscillator is a
“must” in any complete ham station. From
that point on, monitors, oscilloscopes, pre-
selectors, rotary beams, and other intriguing
pieces of equipment constitute the bulk of
accessories in common use throughout ama-

teur stations. These items are not mentioned

Plaase Mention This Magazine When Writing Advertisers
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elegant finish and professional look of the factory-built job, as the above pictures testify.

The top photo shows the Meissner “signal-spotter’” and also '‘signal-shiffer”. The two large

lower photos show front and rear views of a commercial receiver of the Communications type,

while the dower right-hand photo shows a first-class Ham antenna installation, featuring a
Permax 20 meter vertical radiator.

because of any particular contribution they
make towards National Defense. Their use
in an amateur station does indicate, how-
ever, a state of preparedness that is the
order of the day for 1941. The army is only
drafting perfect men. Regardless of one's
sentiment concerning such action, if the
country needs its men it is an honor:bound
duty to serve. While not so dramatic in
terms of personal sacrifice, if the country
drafts the machinery of the ham, it should
be in perfect condition—a credit to Uncle
Sam.

RADIO & TELEVISION
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Larry LeKashman
W2lOP

® THE American Radio

Relay League has
adopted a resolution
whereby the FCC will be
requested to establish g
new “feeder” type of tem-
porary license for ama-
teurs, requiring a less
stringent examination
than regular amateur
licenses and with a low-
ered code speed require-
ment of 7 words per
minute. The license, ac-
cording to the League
notice would be issued for
oite year and would be
norr-renewable. “The need
for replenishment of ama-
teur ranks depleted by
military requirements for
trained operators resulted
in the adoption of this
resolution.” Obviously this
is a step in the right di-
rection. As we said last
month there is room for
some drastic improve-
ments in the amateur
licensing set-up. Because
the FCC is now heavily
éverburdened with work,
it is the duty of the
ARRL to plan, organize,
and spggest in its final
form any suggestions for
changes in the amateur
licensing system. It should
be possible to “learun-by-
doing” and only through
stinpler beginner's license,
starting from scratch, will
the ultimate aim of the
ARRL be achieved. Be-
cause two consecutive CQ
columns are in work at
the same time 1 am un-
able to record reactions to
last month’s |jcensing pro-
posals. We shall hear
much more about it in the
future.

Marshall H. Ensor,
W9IBSP, of Olathe, Kan-
sas, has received the Co-
fumbia Broadcasting Sys-
tem’s Paley Amatenr Ra-

Bmateur Radio

FEATURES

Series valve noise
limiter with automatic
threshold control

Improved AVC Circuit
E’ght tube superhetero-
dyne circuit

Full vision dial with
separate bandspread
condenser

Tone contral
CW Oscillator

Four range coil switch,

550 KC to 30 MC

Three models for bat-
teries, for AC-DC and
for AC only

tew! NC-4S

Based on the proven performance of the
NC-44, the new NC-45 has new features
added. A series valve noise limiter with
automatic threshold contrel gives remark-
ably effective noise suppression. A tone
control has been added to provide still
further control of background noise. The
NC-45 is housed in a handsome two-tone
cabinet with speaker to match. Other
features are similar to the NC-44, but with
one additional tube in the circuit. Net
Price $57.50, including speaker and tubes.
See it at your dealer’s.

NATIONAL COMPANY, INC., MALDEN, MASS.

dio Award for his outstanding werk in
teaching code by radio over the past. ten
-years, In courses specially prepared by him
and sent daily, countless amateurs received
their first training. The radio operator of
the airliner in which W9BSP flew East to
accept the award was an Ensor student.
WOIBSP received his Master’s Degree with
a thesis on teaching code by radio. The
first ham to receive the Paley award, since
its inception, for other than emergency

for August, 1941

work, Marshall Ensor is a worthy re-
cipient of the title “best ram in the United
States.”

DX men who need Swan Island will be
pleased to know KD4HOC has taken up
the burden of assisting KD4HHS in keep-
ing the rare possession on the air. Both
stations may usually be found operating in
the vicinity of 14250 kc. As far as we
know, at the present time, KD4HQC
operates CW only ; 4HHS works phone and

Please Mention This Magazine When Writing Advertisers

wWWWwW americanradiohistorv com

CW. If 210P and his field day party accom-
plished nothing else, they did manage to
work KD4HOC on 20 meters.

Given the “go ahead” signal by the FCC,
several thousand amateur radio operators
participated in their annual “Field Day,”
with self-powered radio stations, june 7-8
in an exhaustive test of equipment and per-
sonnel under emmergency conditions.

Although not conceived as a defense
measure when it was first initiated by the
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® FUTURE DRAFTEE ? %

% Learn CODE Now!

THE ARMY AND NAVY have an ur-
Zent need for the draftee who has an
advanced knowledge of code. Untrained
draftees require time-costly instruction,
trained operators do not! With time a
vital factor, the government wisely
places the trained draftee in the more
advanced positions in the government’s
communication divisions.

Help your Uncle Sam

S0 BE PREPARED. and help Yourself by

being properly tralned for those advanced posi-
ons. Be ahead of the other fellow—start

learning code now’
ihe ea8sy.

THE CANDLEH SYSTEM :;:lcﬂcal WAY

to prepare yourseif right in your own home for
the future in the Army. Nasy. or Commercial
Communications fleld.

Clip this coupon for your FREE copy of the
52-page BOOK OF FACTS!

Dept. S-8 ASHEVILLE. N. C., U. 8, A,

I am Interested in preparing myself for the
future so Dlease send me my free copy of the
52-page BOOK OF FACTS.

NAME

AMATEUR RADIO LICENSES

Study for your licenses the “rhythm’ way,
the A.R.I. way. Acquire code Proficiency in
from 3% to 8 weeks. Theory taught in un-

derstandable, non technical language. Class-
| room courses in New York, home study
courses for outside students. Write for list
of calls of hundreds of licensed students
now on the air.

AMERICAN RADIO INSTITUTE
1123 BROADWAY, NEW YORK, N. Y,

COMMERCIAL RADIO INSTITUTE

A radio training center for over twenty years,
Well equipped. Excellent faculty. Practical
resident courses in Radio Telegraphy, Broad-
cast, Servicing. Industrial, Television, Aero-
nautical, Drafting, Mathematics and Studio
Technique. Placement bureau. Fal! term
October 6. Catalog upon request.

Dept. E, 38 West Biddle St,, Baltimore, Md.

RADIO COURSES

Start September
RADIO OPERATING—BROADCASTING
& RADIO SERVICING—a practical course
® RADIO AMATEUR CODE e TELEVISION
® ELECTRONICS—1 5r. day course 2 yrs. eve.
Day and Evcning Classcs. Booklet Upon ncques:/

New York Y.M.C. A. Schools

6 W. 64th Street New York City

RADIO-TELEVISION
Oldost. largest Radio-Television school in West traims you
for good pay job. Complets instruction including Radle
Constructlon and Service, Broadeast Operatlng. Sound.
Talking Plctures, Television, Public Address. ete. Flexi-
ble plan to meet specific needs of those with or without
jobs. Transportation allowed to L.A, Earn room and board
while lcarning. Request Free Catalog.

NATIONAL SCHOOLS

RADIO

ENGINEERING,

broadeasting, aviation and police radlo, servicing. marine
radio telegraphy smd telaphony, Morge telegrsphy and
railway aceounting taught thoroughly. 48 weeks” FEngle
nearing course equiralent to 3 years of collezs Tadio work.
All expenses low. Catalog fres, School established 1874

Dodge’s Institute, Turner St., Valparaiso, Ind.
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Bmateur Radio

ARRL in 1933, the annual amateur field
day has potential value as a training meas-
ure for both civil and military emergency.
This was recognized by the FCC when it
relaxed war-time portable radio restrictions
for the period of the FD tests.

Setting out on June 7th in groups rang-
ing in size from one or two individuals to
club aggregations including scores of
operators and technicians—and cocks—the
amateurs procceded to selected sites
throughout the country. For this particular
event many hams were accompanied by
their wives and families—believe it or not.
The portable equipment was operated on
power taken fromn storage batteries or gaso-
line engine-driven generators. Antenna
wires were strung from trees or collapsible
antenna masts constructed for the pur-
pose. Generally the parties are divided up.
There was a constant watch, KP duty, in
fact every type organization necessary to
keep a small camp operating efficiently and
comiortably. The purpose of FD is to give
all participants an intensive training and

A SIMPLE GRID CAP

A grid cap of the size to fit any of the
metal tubes can be made from. the bushing
(that part with the threads on the outside)
of an old type ’phone jack. Since the out-
side diameter of the caps is the same as
the inside of the bushing, nothing extra
need be done to make a perfect fit.—E. J.
Rohrig.

® AFTER 1 passed the battery receiver

stage and began to think of electrically
operated sets, I made plans for the future—
a thing every beginner should do before he
buys parts and builds his first receiver.

First of all I built a power-supply. 1 used
good parts and I found it paid! A wooden
chassis was used (diagram one). Then I
built the one-tube receiver. It used four
prong, two winding coils which covered
from 550-9.5 meters (diagram two).

A 6C5 metal tube was then added to in-

a

at the same time have a good outdoor
picnic,

W2JZX has been assigned the army call
WLNN. W2JDG and WL]]J are working
on a 250 watt auxiliary all-band transmit-
ter. W2HNS worked Minnesota with less
than a %% watt into a 30 foot piece of wire.
W2MUO and W2MV] spend most of their
time working portable on 214. Some months
ago the printer placed ICUP in the Army.
The Draft Board still insists it’s WIGUP.
WIEGA now 1s keeping skeds with
KD4HOC. In case you haven't noticed it,
material ain't what it used to be.

Most amateur publications - have been
running notices from time to time announc-
ing defense jobs open to radio men. Radio
amateurs have a substantial margin on
other applicants for most radio work,
despite occasional talk to the contrary.
There is an acute shortage of good radio
men and all amateurs, licensed or with equal
knowledge, who desire new positions
would do well to consult local Civil Service
lists, etc.

CORRECTION NOTICE

® IN the diagram of the tube-fester which

appeared in the April issue, the tap just
above the top, which the neon bulb is con-
nected to, is hooked up incorrectly. [t should
go directly to the cathode and should not
be connected to the grid wire or tap num-
ber 5 (reading from bottom to top) as
shown in the original diagram.

A “"PROGRESSIVE” RECEIVER!

crease the volume (diagram three). An un-
tuned stage of RF. was placed ahead of
the detector (diagram four).

Later, other features were added to im-
prove the receiver. They includéd= tuned
R.F.. another stage of audio, and a volume
control.

As for reception I have logzed the
“seven” continents (including Antarctica)
and about 65 countries during the past 112
years, using the receiver in its various
stages.—Harold Held.

Diagram below shows unique series of progressive hookups suggested by Harold Held, whereby
beginner may start with a one-tube receiver and improve it step by step.

300v, 80ma 80 125 MA, 30K,
% /
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fmateur Radio

”-//ono‘c” p/aﬁue Bwarded
To /ﬂanay l/a/écm, W2NSH

@ 1 HAVE been an S W.L. for three years

and now am an active Ham on both 10
meters and 2% meters.

The lineup of my ‘“rig” is an 89 oscillator
(tritet) circuit, into a pair of 89’s running
30 -watts input, modu]ated by a pair of 6Cé’s
(condenser coupled) into a 6F6 transformer.
This was coupled into four 6A8’s in parallel
push-pull, Class AB2. The receivers in my
shack are built by Hallicrafters, Maodels
SX15 and SX14. Also pictured in my photo

Here is the new "Award of
Honor” Plaque which meas-
ures 57 x7” in size. It is
handiomely 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
tonger than 300 words, describe
ing the general line-up of the
apparatus employed, the size,
type and number of tubes, the
type of circuit used, name of
commercial transmitter—if not
home-made, watts rating of the
station, whether for c.w. or
phone or both, efc., also name
of receiver.

State briefly the number of
¢ontinents worked, the total num-
ber of stationd 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
rho'ograph of yourself, if ‘your

ikeness doeg not. appear in the
picture!

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

Address sll photos and station
descriptions to Editor, Ham Sta-

AMATEUR RADIO STATION

For Best HAM Station Photo

is a DK2 Abbott transceiver, which is used
for portable and emergency operation. My
microphone is a Turner 33X crystal.

This rig can be used on both phone and
CW, and is running on a 10 meter crystal.
I have worked all local stations that 1 have
heard. Having monitored this band as an
S.W.L, I know I shall work DX stations
when the band really opens up.—Muwrray
Halfon, W2NSH, 1833 Amsterdam Avenue,
New York City.
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Submitted in the monthly
Amateur Station Photo Contest
H. Cjumabacln, Editor

tion Photo Contest, c/o RADIO
& TELEVISION, 20 Vesey Street,
New YcrI( N ¥y

for August, 1941
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Please Mention This Magazine When Writing Advertisers

Remember

KENYON

when you want
the BEST

Leading amateurs all

over the couniry use
and depend on

KENYON TRANSFORMERS

In these
times—it 1s mmportant

changing

that your rig 1s ready
for instant service. You
may depend on any
the
KENYON

name. Send today for

product hearing
famous

new free catalog.

KENYON TRANSFORMER CO., INC.

840 Barry Street New York, N. Y.

MODERN PARTS for
MODERN CIRCUITS

THAT HAVE BEEN

“Designed ﬂzm_
Application ”

CATALOG UPON REQUEST

JAMES MILLEN MFG.CO. Inc.

MALDEN. MASS.

CODE PRACTICE
OSCILLATORS
e

idea! for
Class-room or
individual
practice

New BUD Code Practice Oscillators operate
up to 20 pairs of earphones, Any number of
keys may be used.

Write for Catalog
No. 241, just off
the press,

BUD RADIO Inc.

CLEVELAND, OHlO
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3-Meter S-W Diathermy

The present orticle describes on experimentol three-meter short wave
diathermy opparatus, recently demoanstroted befare the British Institution of
Radio Engineers. 1t features o high-voltoge direct current supply for the
oscillotar, which eliminates any 60 cycle ripple in the applied shart-wave field.

® AS the heating effect in the patient cir-

cuit of therapy apparatus is mainly di-
electric loss, recent development work con-
firms that the power dissipated in human
tissue increases with rising frequency. The
dissipation appears to approximate to the
square of the frequency used. The incidental

also introduced considerable difficulties into
the design of the link coil, its associated
leads and pads.

The 0QQ.55/1500 operates {from ap-
proximately 1,000 volts H.V. supply and
requires 250 ma. at full load. This H.V.
supply 15 obviously the umit involving the

e o
VoL
\ )./ -l}cfl

~flG I

D
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HIGH
= VOLTAGE ‘4!

LOW
VOLTAGE

This unusually low-wave-length radio therapy apparatus employs a high voltage D.C. full-wave
rectifier, as one of the diagrams herewith shows. This oscillator hookup is quite simple and
straight-forward, with a split-feed Colpitts circuit.

loss is naturally increased in like proportion,
but due attention to this point enables a
very tolerable efficiency to be realized.

Analysis of treatment requirements at the
standard wavelength of 6 meters shows that
the average power generally used is not in
excess of 200-250 watts. The apparatus now
to be described easily provides an output
of 150-200 watts at 3 meters and thus, in
accordance with the facts stated above, this
equipment has an ample reserve of power.

The design is primarily rendered possible
by the efficiency of the tube employed, which
is a Tungsram type 0QQ.55/1500, the main
characteristics of which are given in the
table.

At first it had been assumed that the
200-watt output obtained constituted an
overload of the tube, but even greater
powers could be extracted while the plate
remained without visible color; it was,
therefore, concluded that the makers’ rating
was a conservative estimate of the capabili-
ties of the tube.

Several wavelengths were investigated
before the 3-meter wave was adopted, this
wavelength being decided upon as it ap-
peared to be the lowest at which this tube
will operate continuously whilst still al-
lowing full anode dissipation. The reduc-
tion of the wavelength below this figure

230

greatest proportion of the total expense, and
consequently some considerable time was
devoted to its design. The self-rectifier sys-
temm was uot considered satisfactory, as
many workers in the electro-medical field
hold that the consequent 50-cycle modula-
tion ts detrimental. In any case, the oscil-
lator efficiency is much imiproved at a given
voltage if D.C. operation is employed and
in an apparatus of this kind the minimum
H.V. is a considerable advantage, as it re-
duces the bulk and cost of the transformer,
and reduces the strain on the tube and
practically all its ancillary equipment.

TUNGSRAM TUBE TYPE
0QQ.55/1500
Limit Characteristics

Filament volts, directly heated: 7.5 volts.
Filament current, directly heated : 3 amps.

Maximum plate dissipation : 55 watts
Maximuin plate voltage: 1,500 volts
Mutual conductance 32 ma/V

Impedance 14,400 ohms
Amplification factor 45

Capacities
Plate—Grid: 3 mmf.
Plate—Filament : 1.3 mmf.
Grid—Filament : 5 mmf.

WwWWW americanradiohistorv com

Operating Characteristics as Self-Excited
Oscillator {3 Meters}

Plate voltage: 1,100 volts

Plate current: 200 ma.

Plate dissipation: 55 watts

Plate input: 220 watts

Grid leak: 6,000 ohms

Grid current: 20 ma. (to 40 ma.)

R.F. power output (approx.): 165 watts

Rectifier System

The half-wave rectifier system is simple
and uses only one fube, but requires a large
reservoir condenser when dealing with cur-
rents of the order of 250 ma., which is ex-
pensive in these high-voltage type con-
densers, particularly as due allowance must
be made for the heavy A.C. ripple usual
to this form of rectifier. The single tube
must also be capable of passing the entire
current required, is consequently expensive,
and it is necessarily of the mercury-vapor
type and requires delay switching. Further-
more, although only a single 1,000-volt
H.V. winding is required, this must be
capable of supplying the whole current re-
quired during the positive cycle only, and
will therefore need to be lLicavier than the
equivalent winding of a full-wave rectifier
system.

The normal biphase rectifier systemn fis
more satisfactory, but again mercury-vapor
tubes will be required, as no convenient
vacium types are available at this voltage,
and a further disadvantage is the necessity
for a 2,000-volt center-tapped H.V. wind-
ing. The voltage doubler system has several
features to commend it, especially the low
voltage of the H.V. transformer winding,
but the necessity of providing two reservoir
condensers is a serious disadvantage, par-
ticularly as owing to the inherently poor
regulation of this system these condensers
have to be of large capacity to cope with
the 200-ma. load required, Consequently, a
bridge method was adopted which requires
only one H.V. winding of normal current-
carrying capacity and allows of the use of
normal vacuum rectifiers of the 500-volt
type. Actually, Tungsram type R.V.200/600
were adopted, as this tube is rated to oper-
ate up to 600 volts R.M.S. in place of the
normal 500 volts, and this permits of the
use of a somewhat higher H.V. voltage and
also provides a useful safety factor.

Two tubes are used in series on each leg
of the H.V. supply, each having its two
anodes strapped to form a half-wave rce-
tifier. Full-wave rectification is thus
achieved, and a normal-size reservoir con-
denser provides adequate smoothing. The
cost of the four tubes is considerably below
the cost of even one 1,000-volt mercury-
vapor rectifier; furthermore, this system
completely avoids the necessity for delay
switching. The voltage regulation js better

RADIO & TELEVISION
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than that provided by the half-wave system.

The disadvantage of the three flament
windings required is more apparent than
real, as this does not add materially to the
cost. One thousand-volt working voltage
paper condensers are not standard radio
products and are, therefore, expensive; fur-
ther, they are liable to damage if the R.F.
tilter is not completely effective, hence four
8 mf. electrolytic condensers in series were
decided upon.

In order that the voltage at the moment
of switching on should be equal on each
condenser and to correct for any tendency

J

I

which might exist for any one condenser |

to assume a higher voltage than the others,
a 100,000-ohm resistance was connected
across each. This arrangement proved
wholly satisfactory in practice,

The split-feed Colpitts oscillator was de-
cided upon, as it possesses slight advan-

tages over the more commonly used sys- |

tems. Owing to the high frequency adopted,

short lines were used in place of the more |

conventional inductance, though by wvirtue
of the physical construction of the tube and
feed condenser employed the lines are bent
into a semi-looped form. Owing to the fact
that the lead from the grid to the tube pin
is considerably longer than the lead from
the plate to the plate cap, the grid line is
made shorter than the plate line; ¥4 inch

diameter copper tubing was found adequate |

for both these lines and was adopted, and
3/16 inch diameter tubing was employed
for the link coil with satisfactory results.
The complete circuit details will be found
by reference to Fig. 2.

As the apparatus has to operate over a
small band of frequencies only, a fixed tank
circuit condenser is in order, and one of
the advantages of this circuit is that this
condenser is virtually “dead,” so that com-
paratively small spacings may be employed.
A standard product was found to be satis-
factory.

The link coil (patient coupling) is, of
course, tuned to compensate for variations
in the capacity of the leads and pads, brought
about by the different placements required
for various treatments. This tuning con-
denser, however, has to withstand consid-
erably lower potentials than the tank con-
denser as normally used, as the link coil
works into a high loss (the patient) and also
there is a considerable voltage step down
irom the tank loop to the link coil. The link
coil is of necessity smaller than the tank,
as it is loaded by quite a considerable exter-
nal capacity by virtue of its load and the
leads thereto. Consequent upon this smaller
size it is necessary to couple the link coil
tightly to the tank circuit, if optimum results
are to be obtained. Therefore, the link coil
was made in the shape sliown, so that the
maxinmum coupling is obtained to the “hot”
ends of the lines.

It might be thought that the placing of a
mass of metal such as the patient tuning
condenser in the center of the tauk circuit
loop would constitute a serious loss. but
tests on this point did not reveal such loss
in practice. Tests reveal that a coil only
one inch longer in the longer axis causes
double-humped tuning when the coil is
loaded to its maximum, demonstrating con-
clusively that the coil as at present used
is a fair compromnise.

for August, 1941
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10 BEST

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

RADIO I
BOOKS Of;-

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.
PROMPT SHIPMENTS

No. I

HOw TO BUILD FOUR
DOERLE SHORT WAVE SETS

wow Tg| -unEo
o=

s T

Thousands of radie fans have
built the famous DOERLE Short
Wave Radio Recelvers. In-

g

. that
speclally pub-

been

lished.
Contains EVERYTHING that has
ever been Printed op  these
famous recelvers.

No. 3

ALTERNATING CURRENT
FOR BEGINNERS

This book Zives the beginner a
feothold in electrieity and Ralio.
Electrie  ¢ircults are eXPlained.
Ohm's Law. one of the funda.

mental laws of radio. Is ex-
Plained: the =xeneration of al-
ternating i sine waves:

amperes. and
watts are explained. Condensers,
transformers, A.C. instruments,
motors and Kenerators.

Neo. 2
HOw TO MAKE THE MOST
POPULAR ALL-WAVE |- an

2-TUBE RECEIVERS

This book contalns a number of
excellent sets. me

have nwand in Past issues of
RADIO- FT.

boak. but it contains ajl of the
illustrations, hookups,  otc.

No. 4

ALL ABOUT AERIALS
book explains the theory

This
underiying the various types of
acriale: the Inverted *“-L."* th
Doublet. the Double Doublet,
«tc. It explains noise-free rocep-
tion. how low.impedance trans-
mission fines work: why trans-
lead-ins are used. It gives
n_ detajl the construction of
aerials  suitable for long-wave
broadeast rpeceivers. for short-
wave recelvers and for all-wave
receivers.

No. 5
BEGINNERS' RADIO
DICTIONARY

Are you puzzied by radio lan-
guage?

KRS, YOU need thi
your lbran.

in

HOW TO REA
DIAGRA

All of the symbols commonly
used in radlo disgrams are pre.
book, towether
the apparatus
ey rePresent and explanations
giving an easv meth to _mem.
grize them. This book by Robert
Eichberg, the well-known radio

D RADIO
MS

writér and member of the edi-
torial  staff of RADIO-CRAFT
Magazine, alse e¢ontains two

dozen Plcture-wiring diaRrams of
simple radio sets that you can
build.

No. 6
HOW TO HAVE FUN WITH
RADIO

Stunts  for parties. practieal
Jokes. scientific experiments upd
other amusements which can be
done with your radje set are
explained in this fascinating vol.
ume. It tells how muyke a

mu
“silent radio’* wunit.
the deafened—how to
make tovs whléh dance 10 radiu
e,

make a
usable by

music. etc..

No. 8

RADIO FOR BEGINNERS

Hugo Gernsback. the Internation.
ally famous radlo Ploncer. author
and editor. whose famous maga.

10 _AND TELEVIS[%N
and RADIO-CRAFT are read by
millions. scores another triumph
with is new

radio
explained
l:\n{ruaze. and  through
the use of many illustrations.
Analogles are us make the
mysterics of radio clear,

elearly

No, 9

SIMPLE ELECTRICAL
EXPERIMENTS ~

100 Interestin® and prac-
tie electrical experiments are
described in this book, covering
every branch of electricity—fron
} aimple experiments with mag-
ncts to high frequen “‘stunts.’’
i of the experiments de-

hed can Le carri out with
simple n;)pnrn(us, most of which
¢an be found about the home.

Qver
al

BOOKS ARE

Every book In the GERNSBACK EDUCATIONAL LIBRARY has 32
30 Lo 66 in number. Each title volume eqntains over 13,000 words.

No. (0

TELEVISION

Every one is asking the question
How" does teievision work? Thia
book expisins all of the different
s¥siems of television from the
sim‘rlejl to the most complex,
It describes in A-B-C style ’l.‘ust
how the image s d, how
the scenc is picked up by the |
television camera and
to your home, ete. Vari
of television systems
acribed.

broadeast
ous peg
are  de-

e

ALL UNIFORM

pages—with jllustrations varying from
Positively radio's greatest book buysl 1f you

return them in 24 hours and your money will be Instantly refunded.

do not think these books worth the price asked,
[ ] by suggesting a title

for a new Gerns-

back book! Each

of the above books

gives full details. ¢

ALFRED CETTIE, Seattle,
AERI

K

PRIZE WINNERS
i“‘Tllle: ALL ABOUT

A
RUDY RUZICKA, St. Louis, Mo.
Title: BEGINNERS' RADIO DICTIONARY, Book 5
ENNETH WARNER, Burbank, Qhio, Title: HOW TO
READ RADIO DIAGRAMS, Book 7
LYDE SORRELL, Rockyford, Colo. Title: RADIO FOR
BEGINNERS, Book 8
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§ RADIO PUBLICATIONS. Dept. RT-8-41

§ 20 VESEY STREET, NEW YORK, N. Y.

§ Centlemen: FPlease send jmmediately, POSTPAID, the
g —°:ch book being 1bc.

1 2 8 4 5

: [J Send FREE listing of 48 new 10c publicatlons.

: Name ..... ® 45w G B B R ET TR, rekre sneeernes
B Oy e o e wiBp M N WR.
[ ]

L

SEY STREET « NEW YORK, N. V.

book mumbers cizcled below, I am enclositg ......
] 14 8

cents
8
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GEOPHYSICAL

PROSPECTING
PRINTS

S0:..
7 FOR

$3.—

With any one of the modern
geophysieal methods de-
scribed. instruments can be
constructed to locate metal
and ore veins, subterranean
water and oil deposits, buried
pipes, tools, or other metallic
objects sunken in water, ete.
Folder contains blueprints and detailed data
covering each instrument.

2

Folder No. 1. Radioftector Pilot. Construction
and use of 2 tube transmitter and 3 tube
recelver. leflected wave principle. Viswal and
aural signals.

Folder No. 2. Harmonic Frequeney Iocator.
Radiates low frequency wave to receiver,
Aural signals.

Foldér No. 3. DBeat Note Indicator. 2
laters. Visual and zurat signals.
Folder No. 4. Radio Balance Sutveyor. Bal-
aneced loop principle. Modulated transmitter.
Vlsual and aural sigpals.

Folder No. 5. Varlable Tnductance Monitor.
Induﬂanu nrlnelrlc Aural signals.

Folder No. Tughes Inductance Balance
FExplorer. Bridre principle. Aural _slgnals.
Folder No. 7. Radiodyne Prospector. Balaneed
loop principle. Very large field of penetra-
tion. Aural signals.

oseil-

Each set of bluenrints and instructions emlused in
henl:'y mvelu;'o'e '(9'{zdxs|‘;'/z")“81uenrln1s 22" x
eight-nage illustrate 2" X 11”7 folder of
tnstruetions and construction data . 506
Add 5¢ for postage

t of fold
Thtostne weioft 2160 Cadd 5 i s $3.00
plng nnywhere in U.
il 43 4
TEC H.\Ih\,\
RT-841
. STATE ST. CHICAGO. ILL.
YGUR

CHOICE

of these two popular writing
instruments for only - $1.50.
postpaid by insured 51 50
mail to any U.8. (or .
Canadian) address, delivery
guaranteed.

Illustration at left (2-3 size)
shows our high grade safety
self-filling Fountain Pen fit-
ted with guaranteed solid 14
kt. gold iridium tipbed Ppen.

Ilustration at Tight (2-3
size) shows our solid 14 kt.
hardened gold point safety
self-filling Ink Writing Pen-
cil. ldeal for carbon cop¥ing
and all writing purposes.

Both items in an attractive
satin lined gift bg.r to one
address for only $2.5

Encourage the boys in train-
ing camps to write home by
remembering them with this
splendid writing set. Delivery
guaranteed.

Guaranteed against imperfec-
tions in materials or work-
manship, either item will
make an Ideal Gift for school
opening, Christmas, birthday,
or any occasion. Remit by
check, P. O. or Express
money order.

Laughlin Mfg. Company,
955 Majestic Bldg.,
Detroit, M.ichigan

Agents Wanted

Succéssful photonranhy as
earnings or as a hobb:
ingl Personal coaching by leading photozraphers. Fas-
¢lnating field. Splendld ohPortunitics, Commercial_ News,

a carcer. for sparelime

y—made easy through N.Y.1. Train-

Portrait, Motion Picture, Advertising and Color  Photog-
raphy. Personal Atltendance and Home Study Courses.
Booklet FIREE! N. Y. INSTITUTE OF PHOTOGRAPHY.

Dept. 11, 10 West 33rd, New York. M. Y. (3lst Year)
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The R.F. chokes for filament, grid and
plate were determined by empirical methods,
but, unfortunately, no completely effective
arrangement was found. The most effective
chokes for all positions appeared to be 35
turns of No. 18 wire wound on 34 inch di-
amcter formers spaced one wire diameter,
but taken off the former and used as self-
supporting chokes. Subsequently, a capacity
termination was added (Ct and C2, FFig. 2),
which reduced the H.V. leakage losses into
the power pack, as well as reducing the
possibility of damage to the power unit to
neghg:ble proportions. Two moulded-in-
mica condensers of .002 mf. (750 volts pea]-:
worldintg) were used in series and have given
no trouble.”

A further condenser of the same type was

1added across the plate current nicter since

this component would be readily dainaged
by quite small amounts of R.F. and would
also be liable to considerable reading errors
if RF. were present in any appreciable
quantity. It should be emphasized that the
reading of this meter is in no way directly
proportional to the R.F. power available at
the patient, but serves as a useful guide to
resonance, and does give an indication cf
the plate input current. If the ahsolute
minimum expense is a consideration, this
meter could be replaced by a suitable larp,
provided that the lamp did ot introduce
too much resistance into the circuit.

The tuning is not unduly critical, as the
patient constitutes a load with extremely
poor dielectric characteristics, which con-
stitutes a heavy load on the link ceil. This
has its compensations in that it is not neces-
sary to use a particularly low-loss tuning
condenser, although it is ohviously desirable
to use a sound and robust component if
trouble is to be avoided. The actual con-
denser used was modified to double spacing
and using only four fixed and three moving
vanes. A further modification to the mini-
mum capacity was the removal of a portion
of the fixed vanes to give greater clearance
when set to the minimum position.

The grid leak is located in the “dead”
side of the grid R.F. filter, and it is there-
fore not necessary for this to be an over-
size component to allow for R.TF. dissipation.
The grid current in resonance is 20 ma,
which calls for a leak to dissipate 2.4 watts,
but off resonance the grid current may rise
as high as 40 ma. and consequently three
3-watt resistances in series were employed.
This off-resonance current causes a Spuri-
ous off-resonance reading of the plate cur-
rent meter, due to the fact that the latter
is situated in the ncgative H.V. return lead.

As the leads from the low-tension trans-
former to the tube filaments mnay approxi-
mate to a wavelength and may therefore
develop an impedance upon which large
amounts of RF. are able to build up, it is
desirable to shunt these leads by condensers
in order to complete the R.F. filtering, as
otherwise there may be considerable loss

| of power, hesides danger to the tube. Two

002 mf. moulded-in-mica condensers proved
perfectly satisfactory in this position.

In this type of U.S.W. equipment prob-
ably the greatest difficulty is the application
of the generated power to the “load.” It
will be found that, unless the greatest care
is taken, the leads carrying the R.F. power
to the applicator plates or pads will radiate
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at one or more nodes, which, besides creat-
ing inconvenience to comumunication Sys-
tems, constitutes a loss of power amounting
in some cases obscrved by the author to
as much as 80 per cent of the total power
available. The optimum lead length ts, as
was to be expected from normal U.S.W.
experience, around a half wavelength for
both “go” and “return” leads, but this is
naturally profoundly modified by the size,
spacing, dielectric, and shape of the appli-
cator plates or pads.

It would appear that a radiating aerial
closely approximates to the type of load
commonly used in ultra-short-wave therapy
to enable data for transmitting aerial to
be employed as a basis for expertment.
However, for practical reasons of general
convenience, it was decided, after a consid-
erable number of tests of various feeder
systenis, to employ the simplest of these, ie,
the “Lecher’” type fced to the applicators.
This consisted of short lengths of 9-mm.
rubber-covered cable, attached to the appli-
cators and equipped with substantial and
heavily insulated crocodile clips. Lengths,
of stout copper rod were screwed into the
front panel of the apparatus and provided
with an insulating bridge at the far end to
maintain rigidity. These rods were rather.
more than a wavelength each and were
spaced 1% inches apart, the optimum length
being that length which has minimum end
radiation with the particular applicator from
which most power is required. A large num-
ber of ordinary rubber grommets were
slipped on the rods for insulation purposes,
but were sufficiently compressible to enable
connection to be made at any point along
the rods. Obviously, the apparatus should
be switched off before making alterations
to the length of the distribution system.

It is necessary to ensure that the relative
positions of the 9-mm. cables to each other
should not vary once the optimum length
has been found for any particular applica-
tion ; also the cables should not be allowed
to touch, as the insulation might burn. In
order to avoid this, one or more white wood
spacing bridges can be usefully employed.

The tapping position on the distribution
rods is dependent on whether the pads are
of the same or different sizes and whether
the power is required to be equal or not at
each applicator, and experiment is necessary
before the optimum for any particular treat-
ment is found, but the system, simple
though it may be, is sufficient to cope with
all normal requirements, and does not cause
undue wastage of power. It may be found
convenient to connect a low-power neon in-

dicator lamp of the Bulgin type to a small

loop of wire tightly coupled to the back of
an applicator to facilitate observation of
optimum radiation from the applicator, as
the plate current meter is of little use in
this connection.

In conclusion, it should be noted that the
purpose of this apparatus is to make avail-
able a U.S.W. therapy apparatus, easily
assembled from standard parts, which will
perform the majority of treatments re-
quired, in a convenient semi-portable form
and at the same time allow of experiments
in the uscful therapy range of 3 meters
and thereabouts.—Courtesy Electronics and
Television & Short-Wave World. (Lon-
don)
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Buying Time"

Harold B. Clein

® SELECTING that long desired new re-

ceiver can be pleasant beyond all belief.
It can also be a good hefty pain in the neck.
But if a little common sense is used, most
of the headache can be eliminated, thus
saving wear and tear on the nervous sys-
tem. Then, too, the aspirin can be put aside
for a rainy day.

The first thing to consider is price.
Sounds silly, doesn’t it? Yet it is a fact that
most of us spegd our time mocning over
a model that costs perhaps several hundred
dollars more than we could possibly afford
to pay. That would be all right, too, if the
ohly harm done was wasted time. But it is
worse than that. For when we are finally
forced to come down to a lower priced
receiver, in spite of all we can do, we will
compare our set with that Super-de-luxe
signal snatcher that we wanted so much.
And our set suffers in comparison, to say
the least.

And so we do one of two things. We
cither give up the whole idea of buying a
receiver, until that hazy date somewhere
in the future; when, we tell ourselves, we
will surely have enough folding money to
buy exactly what we want. Or, we will take
home the lower pricéd model, and be for-
ever after thoroughly dissatisfied.

So, before doing another thing, get out
the bank-book (if any) and the family
budget, and figure out the exact amount
that may be spent without throwing the
family finances out of gear. Don’t try to
chisel. If you can spend $67.83, then mark
down that amount, and not $65.00! There
is one very excellent thought to keep in
mind when buying radio equipment—or any
other type of equipment, for that matter.
There may be manufacturers who will sell
you a $50.00 smachine for $100.00, but—
manufacturers who will sell you a $100.00
machine for $50.00 are getting scarece!

The next thing to decide is the type of
receiver you want. That is, what do you
mtend td use it for?

If you are one who is interested solely
in fine tonal qualities in a recciver, and
provided you live in a zonc or arca served
by one of the new frequency modulation
stations, then you should look into the possi-
bilities of a receiver having FM “built in.”

In the event that such a recciver is too
expensive for your pockethook, then there
is another possibility—you can obtain on
the market today a frequency modulation
tuner, which may ‘be connected with your
present broadcast receiver.

The FM tuner, having about seven to
cight tubes, tunes in the FM signal on a
low wavelength, and feeds it into the audio
amplifier of your broadcast receiver. Such
a tuner can be easily connected by following
the instructions accompanying it, or your
local service-man will do this for you at
slight expense.

But let’s say you are interested in fine
tonal qualities, and prefer to listen to the
standard broadcast, band, but if reception
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is exceptionally good, you will listen at
times to a short-wave broadcast from a
foreign capital. Then, an ali-wave super-
heterodyne would be in order. One, per-
haps, with variable selectivity, to allow a
close approximation to high-fidelity recep-
tion on the standard band, while at the flip
of a switch, a fair amount of selectivity
will be available. Enough to enable you to
listen to the more powerful short-wawve
broadcasting stations with a minimum of
interference. If this type of receiver is your
choice, you can strike out all other models
not falling in this class. Thus, you will have
only several different receivers to choose
from.

Perhaps, though, you want a receiver for
all around use. You are a DX’er, and are
constantly searching the ether for new
short-wave broadcasting, and amateur sta-
tions. Then you will want a communica-
tions type of superheterodyne. You will be
mnterested only in bringing the signal in,
with understandable volune, and after that
you will appreciate fine tone qualities. Your
receiver will be an efficiently engineered
piece of equipment, working at highest peak
efficiency. There will be at least one stage
of tuned radio-frequency pre-amplification
in the higher priced models. There should
be an earphone jack, for you will want to
use earphones on some of the weaker sta-
tions. Earphones will also keep the “other-
half” away from the divorce court, if vou
are an early bird—or a night owl!

So now you can strike out all but the
communication type of receiver from the
list of models in your price range. See how
this system works ? Instead of looking them
all over, and working yourself into a stew,

by using a simple process of elimination,

your receiver will practically fall in your
lap. Go right ahead and make up your own
comparative list. Put down everything that
you think you would like included in your
receiver. If you are more interested in the
high frequency range, look for a receiver
that works hetter in the high frequency
bands! When you find the one receiver that
includes most of your want list, at the price
you can pay, just take it home with you—
and plug it in!

An “R” meter, or an “Electric eye” is a
handy gadget to have included in your re-
ceiver. Not only to help you tune in weak
stations and to establish the approximate
signal strength, but they are a big help
when it comes to making adjustments on
your receiver.

But you are away ahead of me. You have
your own ideas, I am sure. Good luck to
you, and I'll let you start your list with
this final word.

When you have selected your receiver,
put it in operation, and then wonder why
it doesn’t come up to the standard you
have set for it, do this. Yank down that
7% feet of tangled telephone wire from
around the picture-molding, and throw it
away. Then put up a real antenna, and your
receiver will work wonders!
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The simple construction of the
beat oscillator is well illus-
trated by the accompanying
photos. Parts necessary for
building the oscillator are
shown in the photo above;
a bottom view of the rig is
shown at left, while an end
view appears in the photo
at right.

Beat Oscillator
L. M. Dezettel, WOSFW

Superheterodyne receiver. A 58 or a 6D6

® THE Beat Frequency Oscillator de- Hese's a simple Jow-cost

scribed here has been especially designed
to meet the demand for an easily built unit
that will permit reception of code signals
and which may be added to any existing

tube is used, depending on whether your
present receiver uses 2.5 or 63 volt tubes.
The transformer listed is iutended for an
I.F. frequency of 456 ke. and is adjustable

The beat oscillator here described may be wired -in short order.
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“Beat Oscillator’” for the
prospective Ham. This oscil-
lator will permit the reception
of code signals on any super-
het receiver; the unit obtains
its filament and plate volt-
ages directly from the radio
set.

approximately 20 kilocycles up or down. 1f
your radio set uses some cther intermediate
{requency, not within the range mentioned,
you may substitute the required trans-
former.

The unit obtains its filament and plate
voltages directly from the radio set. Ordi-
narily, home type radio sets have sufficient
excess power to handle this additional re-
quirement. In the AC type of radio receiver,
the filament connections of the Beat Fre-
quency Oscillator are made in parallel with
one of the other tubes of the radio set. In
the AC-DC type of receiver having scries
filament connections, one of the connections
is broken and the 6D6 tube, swhich is re-
quired in this case, is wired in series with
the remaining tubes. The AC-DC receiver
must be of the type that uses .15 amp. tubes
throughout, however.

The necessary plate voltage may be ob-
tained from the power tube screen-grid
prong. This will give you high positive. po

RADIO & TELEVISION
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tential after it is filtered. In addition, the
chassis base of the Beat Frequency unit
must be connected to the chassis of the
receiving set. In the case of AC-DC sets
where the chassis of the set is isolated from
the circuit, the chassis of the B.F.O. unit
must be connected to the common negative
in the receiver.

The entire unit is easily assembled on a
punched and drilled chassis base which can
be purchased. It is easy to make your
own chassis from electralloy. It may be
any convenient size, The one illustrated

rieasures only 3" x 4” x 1", and is big
enough to accommodate the few parts
used.

The pictorial diagram may be followed
in the placing of parts and may also be
used as a general guide for the wiring;
in general, however, the wiring should be
done by following the schematic diagram.

The order in which the wiring is car-
ried out is not critical; usually, however,
it is wise to start the wiring at the begin-
ning of the circuit and carry it through to
the end in a logical order. In this way you
will always know exactly what has been
done and what still remains to be worked
orn.

The output wire is lodsely coupled to the
radio set by winding a turn or two of
the insulated green lead around the grid
connection of the last LF. tube and pro-
vides sufficient signal coupling to beat with
the incoming signal. The actual intensity
is easily controlled by making the coupling
tighter or looser. The pitch of the signal
is controlled with the adjustment of the
LTF. transformer.

The Beat Frequency Oscillator may be
turned on or off at will by means of the
switch which is incorporated. This switch
can be mounted wherever it is most ac-
cessible, but the B.F.O. Unit itself, is to
be placed inside the radio set cabinet. Of
course, in midget type radio sets, the unit
must be mounted separately since it will
not fit into ultra-compact cabinets.

The Beat Frequency Oscillator unit js
especially useful in tuning in weak sta-
tions. \Vithout such a unit, it would be
necessary in tuning to listen closely for
the actual signal. With such a unit, how-
ever, when a ’phone station is tuned in
and the B.F.O. unit is on, a louder beat
note will be heard. This note indicates
that the station is present at about this
point on the dial; then the B.F.O. unit
is switched off and the signal can be tuned
in more accurately

For the recepnon of code transmission,
tlie B.F.O. unit is kept in operation and
is adjusted to the most pleasing, easiest-
to-read pitch. A small knob on top of the
BF.Q. transformer adjusts the pxtch
Once set, it need not be touched again.

Complete Parts List

1—6Dé6 or 58 tube
1—Oscillator coil Meissner No. 17-6753
1-—6-prong socket
1—.1 mf. 400 volt condenser
1-—.01 mf. 400 volt condenser
1-—.00025 mf. mica condenser
1—100,000 ohm / watt resistor
1—50, 000 ohm 14 watt resistor
1-—40 000 ohm % watt resistor
“Terminal lugs
1—Tube shield
1—3.foot piece of 5-conductor cable
1=--8.P.5.T. switch
1—8.inch picce shielded cable
1--Chassis 3” x 4” x 17 drilled (Knight N2932)
1—Grid eap
Miscellaneous wire and hardware
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By using an extra relay connected as shown in A simple field-supply for a dynamic speaker,
the diagram, the lamo can be made to turn itself assembled from parts usvally found in the ex.
on and off at a frequency determined by the perimenter’s shop. This setup will deliver about
mass of the relay armatures, the tension of the 100 ma. at 130 volts. Lamp may be substituted by

relay springs, etc.—Junius B. Reynolds wire-wound resistor.—Contributed by C. L. Hollmann
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VARIABLE TONE AUDIO OSCILLATOR

cSs5, i’OD
TI\ / PHONE S
G
¢ R2
50,000
OHMS

Tone is varied by the condenser C1. Differ-
ent values for the plate bypass condenser
C2, such as .0005 or .002 mf. will also change
the frequency. I once hooked one of these
little oscillators into the input of a 20 watt
amplifier, with outdoor speakers, and caused
a small “blitzkrieg” in my home town. It
makes a fine electrical siren, merely by flip-
ping the condenser dial from zero to maxi-
mum and’ repeating. For a small town in

level country, one of these oscillators hooked
into the amplifier of an old receiver, using
P.P. 260 tubes, should make a simple and
effective “fire alarm” for volunteer fire
departments. It usually takes less than a
minute to warm up the tubes. If the circuit
doesn’t oscillate first try, reverse the
and B plus leads on the A F. transformer.
There are many other applications of this
simple oscillator.—Neil Eplin

~
-~ 85%s

50.600 owMS

a5 6007
2 g Gk
250 Owm
s Q
=t iw\- | hyoy’
-2 Em 8 sPiR

g =

E-WATT AMPLIFIER: This circuit contributed by Anthony Packowski. He states that it gives full output
and is very sensitive. He used a Magnavox B-inch. PM speaker with it. All shields of tubes, choke and
power transformers were grounded.
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CAPACITY-OPERATED RELAY: This circuit contributed by Louis E. Coburn, will be of interest to experi-
be used as a burglar alarm, or to turn the switch on an
when someone enters a room, or to open s door when someone approaches i,

maenters. The author states that it may
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Edited by Herman Yellin, W2AJL

Power-Supply Hook-Up

? Please show a diagram of a power-supply using an ‘80’ recti-
fier tube-—/. Woodell, McDonald, Pa.

A. The attached diagram makes use of a power transformer
having a 700 volt center-tapped winding and the power-supply
will deliver 350 volts at a load current of 100 milliamperes. At
smaller load currents, tac output voltage will rise somewhat. By
using a S0 watt resistor of the slider type across the output, the
output voltage can be varied to supply any desired voltage. Several
sliders will make it possible to Lave several voltages available
simultaneously. Use a 25,000 ohm resistor for this and a power
transformer and chokes rated at the current you wish to obtain.
The 8 mi. electrolytic filter condensers should be of the 450
working volts type.

15 HENRY

/ CHOKES )

e

| |
5V

! :

g T -

-
1oV, R.C

8+

| L o

it

|
¢

Hook-up for simple, yet efficient power-supply system. [No. 1257.)

Interference Elimination

? Can you give me some additional tnformation on the Kinross

interference elimination system, described on page 716 of the April

issue P—D. Mead, Marblehead, Mass.

A. This noise-balancing system requires a bit of experimentation
for effective operation. The primary coil may consist of four or six
turns of wire, wound over the secondary coil. This secondary coil
can consist of a tapped coil of about twenty turns. Bring out the
taps to a switch, but keep the leads very short, or you can experi-
ment with the coil size until you arrive at the optimum number of
turns for your receiver, and then eliminate the taps.

The ground to the primary center-tap should be connected to
the receiver ground. Incidentally, some readjustment will be re-
quired when tuning from one band to another:

Connecting Extra Speaker
? I recently hooked up an extra magretic speaker thraugh a
0.1 mf. condenser to the plate of the output tube of my recerver;
although it works fine on low volwne, when I bring 1p the volume
the receiver squeals.—W. R. Padgett, Raleigh, N. C.

A. In connccting the leads to the output tube, you probably
placed them close to the input circuit of the amplifier so that
feedback is occurring. The solution to the squealing, which is an
audio oscillation, is to place the wires in a position with respect to
the input circuit so that the squeals are eliminated.

Output Meter

L]

? Is there any way of converting an A.C. meter for use as a4
output meter. I want to have the weter movement operate much
slower than it operaies at present—J. K. Bostick, Washington.

A. Changing the speed of the movement involves changing the
damping of the meter, and this requires a complete redesign of
the meter movement. Any high resistance A.C. meter can be used
as an output meter. Better connect a half microfarad condenser
in series with it, if there is any possibility of using it in a circuit
containing D.C. voltages hesides audio voltages.

238

Pierce Oscillator

? 1 built the 160 meter phone xmtr using a Pierce oscillator
described on page 498 of the December issue, but it won't oscillate.

—J. I¥. Johnson, Wildwood, N. J.

A. Tirst off, make sure the crystal is operating, by checking it
in some other oscillator. Then check your wiring, or better, have
someone clse check it as it is very difficult for one to find one's
own errors. Then you might try increasing the value of the
coupling condenser from the 6CS Pierce oscillator to the 6L6
amplifier to about 0.01 mf. as the Pierce oscillator requires rather
fieavy loading for good results.

Thyratron Tube

? What is a thyratron tube?—J. I1., Jersey City, N. J.,

A. A thyratron is similar to a gas-filled rectifier with a controt
grid added. This control grid, unlike the grid of a vacuum-triode,
can only prevent the flow of current between cathode and plate:
once the flow has started, the grid has absolutely no control. The
current flow can be stopped by reducing the plate voltage to zero.
When used for rectifying alternating cutrents, the grid can be
used to control or start the discharge at any point on the positive
cycle, and when the end of the half cycle is reached, the discharge
will cease, enabling the grid to resume control on the next positive
half-cycle. The ability of the grid to control the discharge at any
point of the cycle, enables us to use it for varying the output
current. Of late, thyratrons have also been employed for primary
keying of transmitters by keying the grid. Smaller examples of
the thyratron are the 885, generally used as a saw-tooth oscillator,
and the 0A4G.

Power-Supply Filter

? How can I ineasure the effectiveness of a power-supply filter?
—G. A, New York City.

A. A measure of the excellence of a filter is the amount of per
cent of ripple present in the output of the filter. The L.R.E.
Standards Committee defines ripple factor as the “rum.s. value
of the alternating components of the wave” divided by the “D.C.
value of the wave.” The D.C. value can be measured by an ordi-
nary D.C. voltmeter, while the A.C. component can be neasured
by a vacuum tube voltmeter calibrated in r.m.s. values or a rectifier
type voltmeter can be used in series with a 4 mf. blocking con-
denser of the paper type. Ripple factors can be measured for
various types of filters and for various load currents. In using the
rectifier type voltmeter and blocking condenser, the ripple cannot
be measured for zero load currents, for the blocking condenser
will charge to the maximum vocltage and prevent currept from
flowing through the meter.

Both meters, are, of course, connected across the output of the
filter. Measurement of ripple factors for various load currents
will show the little-known fact that the ripple from a condenser
type of filter varies directly with the load current, while the ripple
for a choke type of filter varies inversely with the load current.
This applies specifically to filters containing only a choke coil or
only a condenser.

One-Tube Amplifier

EJRY 30 ) . !

257 i ? Kindly publish a
3 ( diagram of a onec-tube
amplifier, using a type

2 ]
T 30 tube with & “B”
/ o supply of 45 volts and
- using a vohome conirol,
.5+ ,
V%ngE 2 —R. Brown, Baiti-

ConTROL 2o wmore, Md.

A, The diagram
shown is quite simple
to follow and can be

||]|:_ used with any one-
- TR -~ tube receiver.
C.aiv A2y peTasv
(No. 1258.)
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Interference from Drill
? I have an electric drill which is caus-
ing quite a bit of radio interference. How
can I eliminate this noise?—K, Hansen, St.
Louts, Mo.

A. This interference can generally be
eliminated by applying a 0.1 mf. condenser
across the motor leads, inside the motor,
and also grounding the case of the motor.

Telephone Line Induction

® e lave a privaie telephone line abont
100 ft. long between two houses, onlv one
wive being used, with the ground as the
return connettion. However, our conversa-
tions are being picked up by several radios
in the neighborhood. Please indicate a
remedy.—R. J. Meagher, W. Peabody,

Mass.

A. Induction between telephone line and
radios can be minimized or eliminated in
several ways. First, keep the line and radio
antennas separated as far as possible. If
this is insufficient to accomplish the desired
result, then use a two-wire twisted-pair
Jine, instead of your single wire and ground
system you employ at present. This will
greatly reduce the field about the line. You
might also try connecting a .002 mf. con-
denser between line and ground at each
station, although we don't think this will
help much.

? Referring to the magic eye tester
shown on page 563 of the January issue,
where can the tube derive its plate power?

—E. Jackson, Dallas, Tex.

A. The terminal marked “B Plus” on the
diagram in question should be connected to
any D.C. potential of ahout 100 to 250 volts.
This voltage can casily be procured from
a receiver on the test bench, or a simple
power-supply can be built up using a
117Z6 tube as a half-wave rectifier. Volt-
ages lower than 100 will not operate the
tube effectively.

Magiec Eye Tester

Output Transformer

@ What size output transformer should
be used with the andio amplifier described
on page 458 of the December issue?~-
=D, Hankins, Eastport, N. Y.

A. The direct-coupled push-pull tubes
Tequire an output transformer having a
primary impedance of 10,000 ohms. A 10
or 15 watt transformer should be adequate.
The tubes require 6.3 volts for the fila-
ments.

Beat-Freguency Oscillator

P

o | recently buill up a small one-tube
beat-frequency oscillator for use with my
G.E. Model F-65, but can’t get it to operate.
—J. Johnson, Vildwoeod, N. J.

A, The output of the BFO must be
coupled to the second detector of your su-
perhet receiver. The hest way is to run a
lead from the BFQ over to the diode plate
of the 6HG detector. Keep this lead as
short as possible. If you still don’t get any
results, try reversing the plate winding
of the BFQO transformer, if you are using
the regenerative type of oscillator, as they
are. sometimes wired up backward.

for August, |941
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plated on the ends of the resistor if wire
leads are to be wrapped around the resistor
ends.

Tone Control

@ Can you advise me as to method used
to make solder adhere to the carbon in the
carbon resistors? How can I add a tone
control to a Majestic Model 70-B?—W. C.
Grubb, Bangor, Pa.

A. Generally a thin coating of copper is

A tone control can be added to your re-
ceiver by placing a 250,000 ohm poten-
tiometer in series with a .02 mf. condenser
and placing these two from grid to grid
of the push-pull G-45 audio tubes.

239
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Radio Kinks

SUBSTITUTE TRANSFORMER

Recently I burned out an output trans-
former; not having an extra one on hand,
I removed the transformer from an old
6 volt power pack and hooked it up, using
the primary as the secondary and the
sccondary as the primary winding.—C. P,

o

_B+
RACK FROM OLD BED-RAILS
Here is a simple way in which to build

your transmitter or recciver “rack,” at

practically no cost. I made a very good one

from old iron bed-rails.—Julio Samniazzari,
WoeCWR.
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INSULATION REMOVER

Take a piece of resistance wire of about
1 mm. thickness (chrome-nickel) and about
1 inch long, bend it to the shape shown in
figure below and make a suitable holder of
insulating material.

Connect both ends of the resistance wire

INSULATED
WIRE
(InSUL. REMOVED)

RESISTANCE
WIRE

-
-
- \- TRANSE,
e

70
170V, A.C.

240

with an A.C. transformer or a wvariable
resistance to get the right temperature of
the resistance wire, and the whole arrange-
ment is ready for use. Usually you need
1 volt and 50 to 60 watts. If a wire end
is to be deinsulated, the wire is to be
placed into the bow of the resistance wire.
—R. Glass.

CLIPS FOR BATTERIES

Here's a hint to those who wish to place
a clip terminal on flashlight cclls. Just have
several clips and a soldering iron ready.

As shown in the illustration, sandpaper
the terminal of minus (zinc can) well so
that the solder will be secure. Then, have
a clip to be soldered (in any position as the
builder desires.) Now to solder the clip
to the plus (carbon) terminal be very care-
ful not to' melt off the sealing wax, with
the exception of “Eveready” cells.

I've seen most radio builders using

. flashlight cells for “A” battery work.
—S8. S. Inaba.

FAH

ot BATTERY

DROP SOLDER
THROUGH
HOLE

TWO-SPEED FAN CIRCUIT

Here is a diagram showing how an old
line resistor cord can be made into a handy
gadget for different uses about shop or
Lome. 1 was in need of a two-speed electric
{an and not having any double-pole switches
about, I devised this idea. It works very
well and can be used for lights, and other
uses where voltages must be varied, but
not much current is drawn—R. C. Jones.

HIGH YOLTAGE INSULATOR .

The drawing herewith shows how the
porcelain bushing from an old spark plug
is anchored or clamped in a piece of pancl;
so as to make a good emergency “feed-
through” insulator. The porcelain bushing
is held in position by means of bakelite
or hard-rubber washers, slipped over each
end and bolted fast as shown—Theodore
R. King.
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SOLDERING IRON OUTLET

Most all soldering irons will burn out
if Jeft in circuit enough. A 100 watt lamp,
shunted by a S.P.S.T. switch, is connected
in series with the socket for the soldering
iron plug.

By closing the switch, the iron may be
heated quickly to operating temperature.
Then by opening the switch the lamp is
put in the circuit and the iron is main-
tained at a temperature which will keep
the solder melted, but will not tend to burn
up the iron.

SV\’/)
-~ ® 3
110- 0
120V, '§ |
v \
£ P v
DOUBLE
OUTLETS
ca 100 WATFT
'3 LAMD 5
PILOT
LIGHT
Sw.
‘__/

In my case the lamp, switches and two
double outlets are mounted on a board. The
upper double socket is connected directly
across the line, providing 115 volts, while
the lower outlet not only takes care of the
iron but also provides another socket for
experimental purposes, at reduced voltage.
When the shunting switch is closed, four
115 volt outlets. are available. The pilot
lamp is a precautionary measure against
leaving the master switch on unintentionally.

RADIO KINKS

published on these pages will win their senders 8
months’ subscription to RADIO & TELEVISION. The
best kink published each month will win a 2 years’

subscription. Read these kinks: they will be of ‘real
use to you,; besides indicating what is wanted. Send a typewritten or ink deseription with sketch
of favorite to the Kink Editor

wwWw americanradiohistorvy. com
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VERNIER FOR SHARP TUNING

In using my short-wave converter I
found it difficult to tune in signals on the
20 meter band, as the band-spread is not
very great, and the tuning knob is ouly
134 inches in diameter. To aid in tuning I
took a piece of stiff wire about the size of
a lead in a lead pencii and flattened it for
74 inches from one end. The wire was then
hent in the manner illustrated. Then I oh-
tained a bakelite cap 7/16 inches in diameter
and % inch deep. A plug of hard wood
was made to fit inside this cap and was
fastened with glue. A hole the size of the
wire was bored through the center of this
ilug, coming out through the end of the
cap. The round end of the wire was put
through this hole and riveted sufficiently
to prevent it from slipping hack out. The
flat end of the wire was pushed under the
-spring in the knob and the knob pushed on
the shaft.

This extra tuning knob will aid in rapidly
tuning from one end of the dial to the
other, and can be used as a vernier—J, A.
Sabourin.

CIRCLE CUTTER

A circle cutter can he made by merely
utilizing the threaded end of a large bolt
for the purpose. Drill two parallel holes
through the bolt at the desired radius. Then
place a bit. and some type of cutter (such
as another bit filed to a point) into the
holes. These can be fastened with two nuts
as shown. This cutter is simple and fool-
proof.—Keitl Carpenter.
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(CenTER)
CUTTING TOOL

DRrLL

TOOLS FROM OLD SAWBLADES

These sawblades, 14 to 18" long and
about 14" wide, can be cut into picces of
about 4” long. On the grinder shape them
according to figure below, sharpen the two
points well and you have a nice tool for
marking holes of a certain diameter on any
kind of material. If you grind the two
points to accurate measurements, you can
make yourself a set of tools to mark holes
of 34" to 214" diameter. Should the points
come blunt you always are able to sharpen
them again. You may, keep your set of
tools together with a safetypm as used for
curtains.—R. Glass.
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for Auqust, 1941

AN ADJUSTABLE HOLE CUTTER

Here is a simple tool, which enables one
to cut holes from 4" radius upwards, all
sizes, as the cutting steel is long.

A broken tapershank drill of approx. 1
diameter or more must be first unhardened
by simple heat treatment and turned down
as shown in fig. 2. A rectangular hole has
to be sunk through the drillershaft and the
shaft afterward threaded with normal ma-
chine thread and provided with a suitable
nut.

The cutter is made out of cutting steel
and shaped through smithing and grinding

» as shown in fig. 4 m front, and hardened

after sharpening. Have the holes in the
insulating plates cut vertically, the cutter-

N

M FIG.3 Fie.4

knife to be shaped according to fig. 3. In
case the holes should be tapered slightly,
the shape of the knife is according to fig. 1.

Fig. 1 shows the tool asscmbled. To cut
a hole of a certain diamcter the point of
the cutting steel is set to the desired radius,
and the steel simply blocked by tightening
the nut. The tool can be used in every
handdrilling machine provided with taper-
shank box, as well as in any power-driven
drilling machine. Not every one will have
the tools and experience to make this tool,
but everybody has a friend, who is able to
make it.—R. Glass.
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ircuit-Breaker Saves Fuses

A simple yet effective circuit-breaker is here illustrated. It uses a few
inexpensive parts which can be found in most any home work-shop or ““lab.”
It saves fuses, costs very little to build, and may be instontly “reset.”

@® MORE than one serviceman has plugged

a set into his bench outlet only to blow
a fuse or start a few fireworks because of a
bad line plug. Often the 6 volt battery line
used Yor testing car radios becomes shorted
without warning and either burns the in-
sulation off the wires or merely runs the
battery dead. Of course, fuses will take

The circuit-breaker here described is easily made by

the heme mechanic from odd parts and the cost

of building it is negligible. A standard switch may
be used in building this. ¢ircuit-breaker.

care of these cases, but servicemen are th
type who soon tire of replacing fuses and
bridge across them with a heavy wire, thus
feaving them without any protection except
the main fuses at the meter.

A small circuit-breaker which can be
easily reset gives good protection without
the inconvenience of replacing fuses. How-
ever, a circuit-breaker is a mechanical de-
vice subject to trouhles of its own and
should not he relied on for absolute pro-
tection. The only real protection is given
by a good fuse and it should be used in
conjunction with any automatic circuit-
breaker for absolute protection, in case the
Lreaker fails to operate.

The circuit-breaker here described is
easily made from common radio parts and
is surprisingly dependable in operation. A
great advantage of this breaker is its ex-
tremely fast action. If a circuit-breaker of
this type, set to open at 25 amperes, is
connected in series with a 5 ampere fuse
and the combination is shorted across the
110 volt light circuit, the hreaker instantly
cuts off the current hefore the fuse can
blow! In fact, a short-circuit on a line pro-
tected by this device does not even make a
spark or flash when the wires touch; the
current simply goes off.

The chief components are a toggle switch
and a small electro-magnet. The toggle
switch is an ordinary S.P.S.T. switch, al-
though a D.P.S.T. switch may he used
to carry heavier current by connecting both
S.P.S.T. sections in parallel. The ball end
of the switch lever should be filed flatter
and a small notch cut into it, as shown
in the picture. This forms the seat for the
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trigger release mechanism of the circuit-
breaker.

The trigger is the vibrating reed from
an old auto-radio vibrator. The reed .from
any full-wave non-synchronous vibrator can
e used, but it should not be more than
about 2 inches long or the unit will he
long and bulky. Grind the weighted end of
this reed perfectly straight and square. This
end fits into the notch on the toggle switch
lever.

The magnet may be made from the
framework of the same vibrator. A piece
of steel about 34 inch wide and %4 inch
thick forms the core of the magnet. Make
it about 34 inch longer than the trigger
reed, with the one end bent at a right angle
as shown.

A small chassis should be made from
No. 18 gauge sheet metal about 2 x 4" x 1",
Mount the toggle switch on this about 1“
from one end. The off-side of the switch
must face toward the trigger. The trigger
must be mounted so that the ground edge
comes 1/16” toward the off-side of the cen-

ter of the toggle switch. If must be set |

above the chassis with washers so that the
weight end engages the seat notch when
the toggle switch lever is straight up. The
reed mayv be bent slightly if necessary.

Find a small coil spring ahout 4" long
and 14" diameter of No. 24 or No. 22 wire.
One end of this spring is fastened to the
stack of washers holding up the trigger and
the other to the toggle switch lever just
under the ball. Tie a piece of heavy fishline
or strong dial cable to the switch ‘lever at
the same place, to be used to reset the
breaker.

Now pull back on the fishline until the
toggle switch snaps on, then slowly release
it. The spring should pull the switch back
until the trigger engages the seat notch on
the switch, but .the switch must not snap
off. A slight npteard pressure on the trigger
will allow the switch to suap off !

The coil on the magnet will depend on
the use to which the breaker is to be put.
To operate on 10 amperes, a coil of 40 or
50 turns of No. 18 wire will give sufficient
leeway for adjustments. If it is to be used
for a battery line for car radios, heavier
wire must be used, as the voltage here is
at a premium and the voltage drop across
the coil must be as small as possible.

Mount the magnet by means of a holt
and a few washers so that the bent end
is directly above the weight on the trigger
reed, a good 1/16” above it to allow clear-
ance for the switch lever to snap off.

Two hinding posts may be put on the
chassis for ease of connection ‘to the unit.
The switch and magnet are connected in
series, the remaining leads brought out to
the binding posts.

Before testing with current, reset the

wWWwWwW americanradiohistorv com

switch by pulling on the fishline till the
switch snaps on; release slowly until the
notch engages the trigger. Press upward
on the trigger lightly. The switch should

CURRENT SULPLY

S \

con.

4

1
TRIGGER EISHLINE
FASTENED
o r0.SWiTCH
SPRING LEVER
roOGGLE
SwirTCsm
L.
NOTCH REAR OF 3
TOGGLE SWITCH »~ o
A5 SwOwn ) -
\ E
- -
0 apparatys CEE o

Wiring diagram of the automatic circuit-breaker.

snap off. A stiff acting trigger may be
caused by too strong a coil spring.

The circuit-breaker is connected in series
with the load just like a fuse. The current
required to trip will be determined by the
number of turns on the magnet and by the
distance between the magnet and the weight.

It must be remembered that this breaker,
like any .other, cannot be reset until the load
is removed. An attempt to reset the breaker
when there is a short circuit on the line
will result in the blowing of a fuse, as it
cannot act when the switch is held on
against the spring. For this reason, an
auxiliary switch should he provided to open
the line before resefting the breaker.

ELECTRICAL ARTICLES
WANTED!

® IF yon enjoy this department be

sure to send us n description of
your favorite piece of electrical ap-
paratus. We want articles on simple
electric motors and methods of using
them, electrie meter test set-ups, high
frequency furnaces, home-made battery
chargers, home-made measuring instru-
ments and bridges, ete. All articles ac-
cepted and published will be paid for
at regular space rates. Be sure the

photos are sharp and eclear.—The
Editors
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STRONG BATTERY MAGNET S P E R s P
® A SMALL, strong battery magnet often U E c A L s

proves very useful and may be used for

a . All of the attrxetive it Msted here are brand new. ALL in PERFECT WORKING ORDER. In man
instance to remove nails and screws fn_)m ea:cs.d l;ne parts aione o i oEe! Hiein the b::llc"u etae ashi::i ﬂ)o% satisfaction guaranteed or yourn rnone;
- - refunded.
a box, and for “‘13“3" other pu’}[;]osei, '"h ORDER FROM THIS FAGE. Vse tho convenient sounon beiow, {nclue suficient extra, semittance for parce
X 3 post charfes, else order shipped express, c¢ollect. Any excess wi e refunded. C.0.D. ihip i 20%
cluding all sorts of experiments b skelc deposit. If full :emmaneq accompanies ordér, deduct 2% disco:nl(. Send money order, certlnagmcnh:ckr.am:au. s,
shows how such a magnet may be arranged stamps. No C.0.D. to foreign countries.
ved to oke of the
T i T ORDER TODAY LIMITED QUANTITIES PROMPT SHIPMENTS ASSURED
magnet makes it doubly useful. — - — AMAZING BLACK LIGHT!!
The soft iron cores on the coils are VARIABLE SPEED UNIVERSAL MOTOR b

Powerful 250-watt Ultra-Violet Bulb

The best and most prae-
tlcal source of wultra-vlolet.
light for general experi-
mental and entertalnment
use. Makes all fluorescent
substances brittiantly tumi-
nescent. No transformers of
any kind needed. Tits any
standard lamp socket. Aade
with speclal filter glass per-
mitting on!y wultra-vioket
rays to come through. Brings
out beautiful opalescent hues
in varfous types of mate-
rlals.  Swell for amateur

14 inch in diameter and 5 inches long. Each FOR 120 VOLTS, A.C. OR D.C.
. - . Madc for Di¢tabhone machines by Ameri¢an Gramophone
coil may consist of approximately 10 layers “Used. but in  excellent
\ - eondition. Speeial Tever con-
of No. 20 D.C.C. or enamneled magnet wire. irol" permits variable suepis
Be sure to connect the coils so as to give S cxtend IV (ramlbaih
north and south poles. Such a magnet may
be operated on battery current of 6 to 10
volts and will be found most useful in the
store, shop or laboratory, The iron yoke

Tio® x 314% dlam. overall.
Sho. Wi, €% lbs.
may be a piece of flat soft iron about

ITEM NO. 13 $'| 55

Your Price ....

. . POWERFUL ALL-PURPOSE INDUCTION MOTOR Dartles. plays, elc., to ob

}4 inch x 1% across section and about 3 IDEAL FOR EXPERIMENTERS—i0/ USES {jln ualaue lighting effects. Bulb only. ‘Slze of buib.

inches long. Sturdily constructed to preclsion ITEM NO. 87 $2.00
standards, this  self - starting YOUR PRICE ....iovvcrivinanvavananas c

The iron cores should be insulated with shaded pole A.C.  induction

a couple of layers of paper before winding || fioior s powerful enougir for

i : 1 hese . Aut tic Timing
the wire' on them’ the coil ends may be ‘De‘:‘nees,arcCurr:n:mallllgerrupitrs.

; Electric Fans. Electrlc Chimes,
fiber or even cardboard washers. I_n some i s L ST i
cases tin tubes have been made which will yrol |Fevéce's.d Electric Vibrators, ¢
. : . ers. ers and g
just slip over the iron cores, and the fiber || Polishers: " Miniature . Pumps,

- . a Ma- |
washers arc¢ held in place by turning over || Mechanical Models, Sculng Ma-

1 { g fee Grinders, Motion Plcture

the edge of the tin, or by placing a little Brotectors Mot eed Y
solder on the tin tube. A couple of layers Sirons. and other applications,
i o Consumes about 15 watts of soldering  work. re-
of paper are wound on before starting the power and has a speed of 3,000 : gardlens” of  whiether
indi It i I . 1 r.p.m. When geared down, this O MO T
winding. It is well to drill two small holes :(n;dy unlltih will c?rta%”ydo“ri“ﬁtMTLBA!IE"? :augnw(nsb'{el T o X e,
3 oaded w 200 1bs. dead we — T gy

through the fiber washer at one end of each || " ol 50 of ‘miret dimensions, o dnches nigh | Adagne Jobs: fepder SRS

WELDING! BRAZING! SOLDERING!
3-IN-{ PORTABLE ELECTRIC TORCH

WORKS EROM 110 VOLTS A.C. OR D.C. LINE

This electric torch
is not a gadget or a
Loy u sturdily
bujit outfit using the
finest materials. With
it you are able to do
professional type of
welding, brazing and

5 5 o L i L . ajrs, . ]
spool, for the starting and finishing leads || b2 fche wite by 1% tpchr seept g deombentent | S b, S
as the drawing shows, slanting the inner and runs In self-aligning, oil-retalning bearings: the | for ' aysoiropideal
A ! best materials. perfect precision assembly and rigld plumbers, sheet mets
hole so as to bring the lead out away from inspection certify to its high quality, and assure Yong | @l  lobs. enRincers.
H c, : : . fe. Designed for 110-20 volts, 50-60 c¥cles, A.C. only. | indinlenance men. radio ond bicycle repair Men, et
the iron core. It is a wise idea to brmg Il’TEM NO. 147 o $] 29 :‘:'e:‘m:'t‘ '..'nlluminum. brass, ¢opper, iron, steel and
_y . YOUR PRICE ......cooocovniiiuinianns . e -
out a flexible lead such as a piece of lamp i m?;{":ve"r’,"{.‘ MEL\:'&J&TJ‘ s P o] e wimpie
cord through the inner hole, and solder the neceriary o 'i(‘ﬁov{' i‘;cf {;::':;i‘u?:’ Qﬁ‘uim:i“;\i"yéu"&
end of the starting wire to flexible lead. WESTINGHOUSE WATTHOUR METER carbons per inetructions, . and prestoloyou. Mave m

intense, blazink flame. ready for work. The outfit €omes
complete with power unit. electric cord, electrode hold-
€r, carbons, welding rods. blazing rods, solger fiux,
goggles, and instructions.

Save moneyl Do your ovwn repairing,  Earn  money
bﬁ. doing repairing for others. Simple, practical, dura-
ble nnd safe to handie—that’s why the price is amazing-
1¥ low. Don’t delay—order one today. Shp., Wt., 8 lbs.
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Completely overhsuled and
'D";'“ for immediate service.

70 3 ove 3
BATTERY circuit, Servicemen use it

in  their shoDs 1o  check
current consumption of sets.
soldering irons, ete. Keeps
costs down. If dismnnnedd.

the parts  alone  woul

brin® the price. The elab.
orate fear train could be
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e, 5 g ELECTRIC HUMIDIFIER FOUNTAIN
L Structea ozl‘n' "i‘;’l‘é,'"m‘i‘}"i Adds healthful moisture to
A T snse.: s:,z: high. 814" the alr in winter. Evap-
i = e weo 14 5ne;  verall orates as much as a_pint of

water 1n 24 hours. Fountain
is 14" in diam. Sprays 8
streams of water 5% above
fountain head. Made of spun
aluminum. Comes (n five
colors: Bronze, chrome, cop-
per. u‘d. xleomlh‘; \v}ur
connections ~required. ust
100 POWER TELESCOPE LENS KIT plug into 110 volt, GO evcle
A.C. outlet. Current consumption few cents a month.
) Make your own high powered 6 Combplete with hase switch and 8 ft. power cord, Ship-

f1. telescope! Now you can thrill | Ping wt. 9 Ibs List price $14.95. Only a limited
@i 1
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the moon! Kit contains §” diam.,
75" focal length. ground and

CAN BE

CORE, LONGER 1F TN " polished oblective lens and
NECESSARY So00L asttonomical cye.pieccs, magnification $0x and 100x.
o F??&leﬁomlzg“h full instructions. '94' c t l
YOUR PRICE «.eeovivninniiiiinninns $1.95 ata og
NEW—EXTRA LARGE LENS KIT—contal 2
P pictely finished & dlameter 106" focal tensth zrond | A POSTAL CARD BRINGS IT TO YOU

and polished objeciive lens, three 114” diameter eye-
f§ Pleces giving 66x, 133x. and 200x, an aluminized

1] dlagonai for overhcad viewing, and a color flter for
The g'ronq elecfro-ma'gnef shown may be operated :r{,sé»;:lnaolniggy eyeplece. SEND FOR |T TODAY
on either dry batteries or a storage battery (as YOUR PRICE ... ....... .. $395

well as D.C. from a 110 volt lighting circuit, with

a good size lamp in series). It will be found most HUPSON S§EC|ALT|ES COE w)gst ﬁroadwayj. Y'_-EJ

useful for experiments, also for such practical pur.

poses as removing small iron screws, nails, etc, IT'S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FROM THIS PAGE.
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the chances arc one of the coils needs its terminals | 8 8ond remittance by check, stamps or money order; register lestter if You sond cash or stampa. :
transposed. '--.----------------------'----------D---------_----------;.
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Radio Patents

RECENT RADIO AND TELEVISION PATENTS

THERMIONIC TUBE

2,240,557 1ssued to William W. Eitet and
Jack A. McCullough, San Burno, Calif.

® THIS invention relates to a discharge

tube having a cathode structure in which
electrons are evaporated from a heated fila-
nient. One of the principal objects here is

8 e =g
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2.240.557

to provide improved means for supporting
and tensioning the filament. Still another
aim is to provide a cathode structure em-
bodying a filament tension spring placed
outside the intense heat zone in the tube,
so as to prevent heat from deteriorating the
spring.

Further features include provision, for
mounting the grid and plate of such a tube
and a means of cooling the plate supporting
structure.

In other words this improved structural
design of the tube aims to maintain the
temperature of the parts within safe limits.
In the drawing a coil spring made of suit-
able material such as tungsten, is disposed
coaxially about the lower portion of the
standard, well below the filament. The
spring is compressed between a suitable stop
and the lower end of a coaxial sleeve, which
slidably embraces the standard that pro-
jects upwardly to bear against the inside
of the filament sipporting arm.

ULTRA SHORT-WAVE
APPARATUS

2.241,119 issued to Walter Dallenbach,
Berlin-Charlottenburg,

® THIS invention relates to apparatus for

the production, amplification, or recep-
tion of ultra-short-waves, in particular
decimetre or centimetre waves, and 'con-
cerns the connection of a tubular dielectric
guide without an internal conductor with a
radiating or receiving device or with an-
other dielectric guide.

A tubular dielectric guide without an

internal conductor will hereafter be called
a “conducting tube.” It is preferred to use

244

a connecting tube with a circular cross-
section, but a conducting tube may have an
elliptical, rectangular or similar cross-sec-
tion and instead of being of uniform cross-
section, it may be formed with bulges. It is
essential that the conducting tube e a hol-
low body by which there is bounded a di-
electric space which in consequence of the
reflection at the surfaces bounding it,
possesses natural oscillatiotts that are de-
pendent on its cross-section—in the case of
a tube of circular cross-section, on its di-
ameter. The conducting tube, which is ad-
vantageously tuned by the choice of its
cross-section to one of its natural oscilla-
tions, may bhe excited to travelling waves.
However, recourse may be had to the length
of the conducting tube for the purpose of
enabling the natural oscillations tc be de-
termined or fixed and accordingly the con-
ducting tube to be excited to stationary or
travelling waves.

The dielectric of the conducting tube con-
sists preferably of air or a high vacuum. It
may, however, in particular cases consist
of a gaseous, liquid, or solid dielectric that
is sufficiently free of ultra-short-wave
losses. The dielectric constant of the dielec-
tric, the conductivity of the reflecting walls
bounding the dielectric, the cross-section or

a suitable detecting device, such as a ther-
mocouple in conjunction with a milli-volt-
meter, or a diode detector in conjunction
with a current indicating instrument. For
measuring the active length of the wave-
meter, there is provided a section of a
meter stick which is located within the
concentric line section and connected to
the plunger and movable therewith, the por-
tion protruding externally of the concentric
line and available for inspection being used

Fig10

diameter and the length of the tube are
determinative as regards the natural oscil-
lation of the conducting tube.

U. S. W. WAVE-METER

2.245,138—issued to Paul D. Zottu, West
Caldwell, N. J.

® THIS patent relates to wave-meter de-

sign for use with ultra short waves, and
consists principally in the use of a section
of a concentric transmission line, which is
adapted to be excited at only one of its
ends. Essentially the wave-meter consists
of a plunger type section of concentric line
wherein the operation of a plunger at one
end is adapted to vary the effective elec-
trical length of the inner and outer con-
ductors of the concentric line at the other
end. For indicating the condition of reso-
nance of the wave-meter, there is provided

wWwWwW americanradiohistorvy com

to determine the length of the received
waves when the indicating device registers
a condition of resonance.

STEERABLE ANTENNA

2,244,628——issucd to Paul Kotowski, Ber-
lin-Tempelhof, Germany.

® WHAT is shown in Figures 1 and 1A

are two of the so-called “fish-bone” an-
tenna; they are a development of the Bev-
erage type of aerial. These antennae aré
usually arranged for horizontal polariza-
tion. According to the invention; two such
arrays are mounted cross-fashion and at
right angles to each other. The ends of the
central conductors, as shown in Figure 1A,
are connected with a rotary-field goniometer
instrument 3. The latter, as here shown,
may be of one of the types well-known
from the direction-finding arts, such as a
magnetic goniometer or else a capacitive
gonionieter. The output of the goniometer
1s connected to a receiver 4. The scheme
here shown is adapted to cover a large
wave-band. It is understood that this par-
ticular scheme is merely shown by way of
illustration of the basic idea of the invention,
for the same idea is adapted to be carried
into practice also with other antenna ar-
rangements. According to a further object
of the invention, the means used for the
adjustment of the polarization may be com-
bined with spatial steering for the maxi-
mum of response or sensitivity. Research
has brought out the fact that it is expedient
first to choose for the various antenna
groups the optimal polarization direction
and only thereafter the direction of maxi-
mum sensitivity.

2244628
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AMPLIFIER SYSTEM

2,240,060 issued to George L. Usselman.
Port Jefferson, N. Y.

@ THIS invention relates to improvements
in ultra high frequency amplifier circuits.
One of the objects of the present inven-

tion is to provide an improved grounded

anode type of ultra high frequericy amplifier
system, wherein the inpnt circuit to the
electrodes of the amplifier electron dis-

charge device is inductively coupled to a

low loss, low power f{actor oscillatory

circuit.

Another aim of the invention is to pro-
vide a multi-grid electron discharge device,
grounded anode amplifier system, for use
at ultra high f{requencies, and wherein
there is employed a tank circuit which is
easily adjustable for use over a range of
frequencies.

A feature of the invention lies in the use
of a grounded anode amplifier wherein the
anode of the vacuum tube is by-passed to
ground for radio frequency energy, while
other electrodes of the vacuum tube arc
coupled to the high current, low voltage
portion of a low power factor oscillatory
circt.

Another feature of the invention lies in
the use of a grounded anode multi-grid
amplifier, whose filament heater leads and
leads to the control grid and screen grid
are enclosed in a metallic tubular conductor

msn rala g E Cs
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which, in turn, is inductively coupled to the
inner conductor of a concentric resonant
line.

WIDE BAND ANTENNA

2,239,724 issued to Nils E. Lindenblad,
Port Jefferson, N. Y.

€ THIS invention relates to a short-wave
antenna.

An object of this invention is to provide
an antenna suitable for the transmission of
an extremely wide band of frequencies.
This antenna is, accordingly, especially
suitable for the transmission of high quality
television signals.

Another aim of this invention is to pro-
vide a practical radiator having a substan-
tially flat characteristic over a wide range
cf frequencies making it thereby especially

for August, 1941
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suited for relevision transmission.

A further {eature of this invention is to
provide an antenna adapted to transmit,
with relatively low and constant circuit loss
over a wide range of frequencies, hori-
zontally polarized waves.

This invention also provides an antenna
having a low factor of reflection over a
wide band of frequencies.

The intention of this device is to provide
an antenna having the above characteristics
and which, in addition, shall be mechani-
cally safe and suitable for use on tall build-
ings or towers.

A further aim is to provide an antenna
which will he simple, mechanically strong,
and entirely metallic in construction.

This antenna will be entirely electrically
grounded for protection against lightning,
and though grounded, will not have its op-
eration as an effective and efficient high
frequency antenna, impaired or otherwise
affected.

REMOTE CONTROL SYSTEM

2,244.725—issued to Harold O. Peterson,
Riverhead, N. Y.

® AN object of this invention is to enable

the operator at the central office to make
the most important adjustments necessary
at the remote receiver, thus relieving the
receiver attendant of a considerable portion
of his work.

The two major adjustments required to
be made on a receiver after it has been
tuned to a given circuit are gain control
and heterodyne frequency control. \With the
degree of frequency stability now attained

e

11 modern transmitters, it should not be
necessary to retune the radio frequency
amphfier stages of the receiver during the
course of a day’'s running on a given chan-
nel. In the system of the present invention,
it is proposed to adjust the receiver gain by
means of an automnatic volume control ar-
rangement, while the heterodyne frequency
control is-manipulated through remote con-
trol mechanism by the operator at the cen-
tral office, whereby the adjustment may be
maintained at all times at a point which
gives best results.
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Radio Listener
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Short Wave DX Tips

CHedlee

“DX" Editor

(All Times ES.T))

® DESPITE the continued dearth of de-
cent DX, we are carrying on with this
effort at a column, if only to “keep our
hand. in,” and would like to hear from
more of our old readers, with their recent
“hauls” in the way of DX. We certainly
enjoyed hearing from our friends in re-
sponse to our request. “Twas heattening to
realize that there are still quite a few
OMs who enjoy getting the rare "uns. Let’s
look over what we have of DX interest:

AFRICA

FGA, “Radio Dakar,” located at Dakar,
Senegal, is now reported on 3 fregs., with
the following skeds: on 13.355 and 6.435
me. from 8:15 a.m. for probably one hour.
On 9.41 and 6.435 mc. from 3:15-4:15 p.m.
FGA can be tried for, with best chances,
from 8:15 am. on 13.355 mc.; from 3:15
p.m. on 941 mec. QRA: Gouvernement
General de ’Afrique Occidentale Francaise,
Dakar, Senegal.

TPZ2, 896 mc., Radio Algiers, Algeria,
is now to be easily spotted, being heard at
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.
TABLES,
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2 am. and 4 p.m. daily, best to try at
2 am., as it is the only signal necar that
freq. at that time.

FZI, 11.97 mc., “Radio Brazzaville,” can
be tuned in between 3-4 p.m., occ. to 4:15
p.m., when FZI's signal is still to be heard
{airly well. QRA in June issue. Also to be
tried for, on 12.00 and 8.50 mc., is a station
known only as “Radio Club,” also at
Brazzaville. Sked is 5:30-7 am. and 1-2:30
p.m. daily. For veries write Service d'In-
formation, Brazzaville, French Equatorial
Africa.

CNR, 803 mc., Rabat, French Morocco,
should be tried for near the end of their
daily sked of 2:45-6 p.un., when they can
be logged, under good conditions.

CR7BD, 1525 mec., Lourenco Marques,
Mozambique, operating daily from 12-4
p.m., is a fine chance for those who haven’t
QSL'd this country. A fine signal near end
of sked.

ASIA
PLE, 1883 mc., Java, may be heard dur-
ing mid-surgmer, at this high freq., on their
test program of 7:30-8:15 p.m. with best
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chance near 7:30. Also Deing reported heard
in “AM’s” near 7-8 are PLT, 9.419; PLS,
11,65, these being new calls, and PLQ,
10.68; PLN, 11.60 mc. PLG, 1595 mc., has
a FB sig near 9:30 am. when it calls San
Francisco.

HS6PJ, 19.02 mec, . Bangkok, Thailand
(Siam), is an old reliable on their Monday
8-10 a.m. sked, with best sig near 10 a.m.
in East. All should tune for this nice DX
catch.

JLU4, 17.795 mc., ‘Tokyo, Japan, is a
new broadcaster with programs to Eastern
U. S. nightly, 8-10 p.m., and should be
heard “FB” in mid-summer. JLG4, 15.105
mc., is also on with JLU4. JLG4 also on at
2-5:30, 6-7:30 p.m. Well heard in late aft,,
early evening.

XEAP, 1513 me,, heard from 6:30 a.m,
is 2 new mystery station to be tuned for,
as it has Mexican call letters, XE prefix
being allotted to Mexico. However, this
station most likely is in China, and operated
by the enemy Japs, as it uscs Japanese.

XIRS, 1198 mec., Shanghai, China, is
another curiosity, as it is operated by Ital-
ians. A good ‘bet at 7-7:45 am., when it
broadcasts Italian news, followed by Eng-
lish.

MISCELLANEOUS

Radio Andorra, 11.67 mec., located in the
tiny principality of Andorra, which is on
the border between Spain and France, is
to be heard from 6:30 a.m. This would
count as a new country. No QRA available.

VLQ8, 17.80 mc,, Sydney, Australia, is
a FB sig on their sked of 4:05-4:50 p.m,,
intended for South America.

“Radio Bratislava,” 9.525 mc., Bratislava,
Slovakia, operated by the Germans in
Czecho-Slovakia, has a North American
broadcast on Mon. and Fri. from 6-7 p.m.

DX information, as can be seen, is not
very plentiful, and help from readers will
be much appreciated.

Thanks to all who wrote us, and we want
to keep hearing from all interested DXers.
Regarding amatenr news, there is prac-
tically nil to report, save Latin-Americans,
and tips on these are scarcely necessary,
we feel.

Signing off till next month with our
very 73 to all.

AMATEURS PLAY WITH COLOR
TELEVISION

Radio amateurs who have been experi-
menting with television transmission
and reception are beginning to turn their
attention to color.

While the iconoscopes for amateur use
are not as sensitive as those available for
broadcasting stations, some of the cxperi-
menters have found it possible to get results
—albeit sketchy ones—using rather weak
color flters.

A two-color disc is employed, the colofs
being red-orange and blue-green. Emiploy-
ing a similar disc at both transmitter and
receiver results are had which, while not
equal to the best now being done, are at all
events comparable with the early experi-
ments of Baird.

RADIO & TELEVISION
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Bridge Condenser Tester

Front and back views of the "bridge™
® ONE of the most difficult problems in

radio servicing is positive weeding out
of faulty condensers. This, of course, can
be done by using expensive laboratory
equipment but this type of equipment is
beyond the reach of the average serviceman.
After trying various types of circuits and
much experimenting, we found what we
think is the surest way to prove a con-
denser's fitness for service in a radio set.
The tester described uses a bridge-balance
test to determine the capacity of the suspect-
ed condenser. This consists of a simple
audio frequency opscillator as power for the
bridge and a 6E5 tuning eye for the null
indicator. Although the basic circuit of the
bridge is not new, we have incorporated

condenser fester are shown in the photos above.

some features which make it particularly
adaptable to this type of tester.

After the capacity test has been made,
we still don’t know how the condenser will
act after it has been connected in the set
(at its operating voltage) so we added a
leakage and power-factor test that is made
at the condenser's rated working voltage.
This tester uses another magic-eye tube
as indicator. The 6ES tube was found to be
the best of the various types of eye due to
its fan-shaped shadow angle. This makes
it easier to read the power-factor, as will
be describied later in the text.

The coustruction of the bridge will be
discussed first as it is entirely separate from
the leakage-tester in operation. The bridge

H. L. Carpenter

Mr. Carpenter here describes
for the benefit of R. & T.
readers a simple and unusual-
ly efficient Condenser Tester,
which he constructed. on the
“bridge’” pattern. The tester
employs a simple audio-
frequency oscillator ond a
6E5 eye-tube for the null
indicator.

oscillator is a simple and casily wired unit,
using a type 76 tube and a push-pull input
audio transformer. The grid side of the
transformer is connected to the plate and
grid of the 76, as shown in the diagram, and
the plate side is connccted to the outside
terminals of a wire-wound ten-thousand
ohm potentiometer. The potentiometer slidér
is connected to ground. This gives us the
two arms of the bridge used for obtaining
a balance. The other two arms consist of
the condenser being tested and the capacity
standard which is selected by means of a
five-position tap-switch.

As an example we might connect a .01 mf,
condenser in the test jacks and turn the
tap-switch to the .01 standard; the slider
will be in the exact center of the potenti-
ometer. This would divide the resistance
equally between the two lower arms, bring-
ing the bridge to balance at the figure 1
on the ratio dial. The capacity of the stand-
ard, multiplied by the figure the pointer is
on (at balance), is the capacity of the con-
denser Leing tested. If the pointer had been

The circuit diagram for constructing the condenser tester is given below, together with drawing of the dial, showing how it is calibrated.
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on the figure 2 the capacity would be
0Z mt.

Balance is reached when the shadow of
the eye stops moving. The best way to be-
come accustomed to reading is to connect
three or four different size condensers in
the jacks, and then move the pointer around
to the proper point on the dial, and note
the action of the eye.

Particular emphasis must be placed on
the selection of condensers used as stand-
ards, as this will determine the accuracy of
the entirc range. Your jobber will be glad
to select these for you by checking them on
a commercial bridge. The dial shown here
was calibrated to work with any linear po-
tentiometer having the same degree of ro-
tation. This dial may be extended to any
size, by using a protractor or compass.

The construction of the leakage-tester s
just as easy and requires no special parts.
All parts may be salvaged from the used
parts stock, except the magic-eye tube. This
tube should be new, because a faded screen
will make reading more difficult, especially
on the low capacities. The power trans-
former may be a small 4 or 5 tube trans-
former and is connected half-wave to secure
the 400 volts needed for testing the higher
rated condensers. The rectifier can be any
type that has a filament to match the wind-
ing of the transformer used.

Calibration of the range-swiich is as fol-
lows: When the 1 megohm resistor is used
condensers from .0001 to .001 mf. may be
tested. The .5 megohm is for .001 to .01, the
.1 megohm is 01 to .1, the 50,000 ohm is
.1 to .25 mf. The 1000 ohm rheostat is cali-
brated on a scparate dial and has a range
of .25 mi. to about 20 mf. The reading of
the eye is similar to that of a neon bulb
tester. The eye shadow is first adjusted to
a hair-line, the proper voltage connected
by the voltage switch, and the condenser
to.the test jacks. Then the test switch is
thrown over to “Test”. If the condenser
is good the shadow will open and corite
back to the hair-line. A leaking condenser
will cause the shadow to continue opening
and closing at rapid intervals. A shorted
condenser will cause the shadow to stay
dpen or will darken the eye. If the eve goes
dark, snap the switch immediately back to
“Discharge.” If the shadow opens and will
not close beyond 30 to 45 degrees, the
power-factor is unsatisfactory and the con-
denser may be discarded.

The accompanying photograph shows the
tester as it is mounted on a panel with some
qther equipment; the speaker shown may
be disregarded as it has no connection with
this tester. The photo also shows that a
push-button assembly was used as the range-
switch for the bridge, but I have shown a
tap-switch in the diagram, as they are more
frequently found around the average shop
or lab.

For the more advanced builder, the bridge
may be converted for resistance tests. This
was not shown here because many who will
want to build this tester, would not wel-
come the added complications nceded. I
would appreciate any comments on this
circuit and will answer any inquiries.

The Editors would like to receive fur-
ther articles on simple, “EFasy-to-Build”
test equipment for the experimenter—
similar to this Condenser tester.
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NEUTRALIZING TOOL

For a neutralizing tool for a transmitter
or the LF. stages of a receiver, I have
found none better than one made from a
plastic type toothbrush handle. It is light
and convenicnt to use and is an excellent
insulator against high voltage. This tool
introduces no error due to capacity effect,
The handle is cut with a sharp knife to
form a blade, such as on a screw-driver.
—Walter 1. Johler, W9UZS.

CUT 700TH ERUSH
OFF ON DOYTED rINE

FILE EnND

7o .SUI;)

DEMAGNETIZER

The sketch shows the electro-magnetic
motor section of a cheap electric clock. I
removed the two securing screws and dis-
membered the parts shown in broken lines.
The coil and core were left and when

REMOVE THESE
BOLTS

rlugged into an outlet (110-115 volts A.C.)
the coil proved of great value as a demag-
netizer. If your screw-driver, pliers or other
tools become magnetized on magnetic speak-
¢rs, as is often the case, just plug in the
little coil and touch the core, gradually
pulling the magnetized article out of the
field of the electro-magnet. This is for use
on A.C. only.—Daniel Esler.

~ |

CHEST MICROPHONE

Breastplate ‘‘Dispatcher’’ type. Leaves
hands free. Handsome dialectrie black
finish. Acj, fabric neck-band. Cholce of
tingle or double headset. high or low
imoedance. Available_total of 32 dif.
7| types and imp, Inet. 7 ft. flex. cord.

We. 8 oz. Most attractive, lightweight,
rugged, practical chest mike yet de-
vised. At your dealer or jobber.

; UNIVERSAL MICROPHONE CO., Ltd.
INGLEWOOD. CAL.. U. S. A.
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/ Your Money Back—
a¥% If the RADIO AMATEUR

COURSE does not represent
the greatest book value ever

offered to the radio 50
(H

"“fans’’ for
TO convince you that there isn't a
better book buy today, the pub-
lishers of the RADIO AMATEUR
COURSE make the sensational
offer of a money-back guarantee on
stuch a low-priced book. Stop in at
any of the many dealers handling
this book and examine it. See for
yourself if the RADIO AMATEUR
COURSE isn’t just the book you've
always wanted.

Printed on the finest coated paper
—well illustrated attractive 4-color
cover—complete with radio informa-
tien you must have. It contains a
step-by-step program {for obtaining
a short-wave radio education.

Written by. George W. Shuart,
W2AMN,
foremost short-wave authority
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RADIO AND TELEVISION
20 Vesey Street, New York, N, Y.

Gentlemen: 1 enclose herewith my yemittanes of 1
B Pifty Cents (50c) for which please send me POST-

8 PAID, my copy of the RADIO AMATEUR COURSE. I
8 (Remit by check or money order: register lotter 1f you U
g scnd cash or unused U. 8. Postage stamps.)
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® A NEW series of vacuum tubes—RCA-9001,

RCA-9002, and RCA-9003—désigned for use
by engincers. experimenters and amateurs working
in the wuitra-high frequencies, have been  made
available. These new types, known as Midget
Tubes, are particularly well suited for FM. Tele-
vision, and other applications requiring high-effi-
ciency, /iigh-gain_circuits at unusual frequencies.

These Midget Tubes combine the bulb and base

structure of Miniature Receiving Tubes with elec-
trode structures similar to those employed in uni-

potential-cathode Acorn Tuhes. Each tube has two
cathode leads to permit the completion of the
plate and screen R.F. circuits with a minimum of
circuit inductance common to the grid circuit, and
thus to provide increased gain at ultra-high fre-
quencies. This double-lead feature is dcsirable
because the effects of lead inductances increase
rapidly as the operating frequency is increased.
The single-ended design of the 9001, 9002 and
9003 has the added advantage of requiring a
minimunm: of mounting space.

RCA-9001 is a sharp cut-off pentode intended
for use as an R.F. amplifier or detector. RCA-9002
is a triode with moderately high amplification
factor useful as detector, amplifier. and oscillator.
In. addition to its two cathode leads. the 9002 has
two plate leads. The 9003 is a remote cut-off
pentode désigned for mixer and ILF. or R.F.
amplifier applications. The super-control features
of the tube make it veoxg' effective in reducing
cross-modulation and modulation distortion over
the entire range of received signals,

These three new types offer wide possibilities
in the exploration and practical use of the uitra-
hi:;h frequencies. They offer economies not here-
tofore possible in u-h-f receiving types.

The new tubes employ the convenient miniature
button-type 7-pin base which requires only a smail
space for mounting.

Electrically. the 9001, 9002 and 9003 correspond
to the 954. 955 and 956, respectively. The 9002,
a triode, may be used as an oscillator in super-
heterodyne receivers at frequencies up to 500
megacycles. The 9003 is a super-control amplifier
pentode designed for mixer and IF. or R.F.
amplifier functions. The 9001 is a sharp cut-off
amplifier pentode: it may be used to advantage
as an R.F. amplifier "or mixer where the remote
cut-off feature of the 9003 is not mecessary or
where only a smalt AVC voltage is available. For
such applications. the 900! may be preferable be-
cause its low current requirements provide a some-
what improved signal-to-noise ratio.

900t
Detector Amplifier Pentode

Heator Voltage (A.C. or D.C) 6.3 Volts
Hoater Current 0.15 Amp.
Direct Interclectrode Capacitances:

Grid to Plate 0.01 max. ppf

Input 3.8 [TITeg

Output 3.0 npt
Maximum Overall Length 113/167
Maximum Seated Helght 19/16%
Maximum Diameter -

T-5-%

Base Button 7-Pln

MAXIMUM RATINGS and TYPICAL OPERATING
CONDITIONS

Plate Valtage 250 max. Volts

Screen Voltage 100 max. Voits
Grid Voltage -3 min. Voits
Typlcal Operation as Class Ay Amplifier:
Plate Voltage 30 250 Voits
Screen Voltage 90 100 Volts
Grid Voltage -3 3 Yelts
Plate Resistanes (App.) 1.0 Greater than 1 Megohm
Transconductance 1100 1400 pmhos
Plate Current 1.2 2.0 Ma.
Screen Curront 0.5 0.7 Ma.
Typical Operation as Mixer in Superheterodyne Clreults:
Plate Voltage 100 50 Yolts
Screen Voltage 100 100 Yolts
Grid Voltage (App.)* -5 ~5 Volts
Conversion Transcon-
ductance (App.} = 550 wmhos

*The grid blas shown i3 minimum for an oscillator peak
soltage of 4 volts. These values are optimum.
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93002
Detector Ampiifier Trlode

Heater Voltage {A.C. or D.C) 6.3 Volts
Heater Current 0.15 Amp,
Direct Interelectrode Capacitances:
Grid to Plate 1.1 pud
Grid to Cathode 1.2 wul
Plate to Cathode L1 ol
Maximum Ovserall Length 113/16"
Maximum Seated Heizht 19/167
Maximum Diameter =
Bulb T-5-%
lase Button 7-Pin

MAXIMUM RATINGS and TYPICAL OPERATING

CONDITIONS
Plate Voltage 250 max. Volts
Typical Operation as Class A1 Amplifier:
Plate Voltage 90 180 250 Volis
Grid Vollage ~2.5 5 -7 Volts
Ampllfication Factor 23 25 23
Plato Resistance 14700 12500 11400 Onhms
Transcondict ance 1700 2000 2200 pmhos
I'late Current 2.5 4.3 6.3 Ma.
9003
Super-Controt Amalifier Pentode
Heater Voltage {A.C. or D.C) 8.3 Volts
Heater Current 0.15 Ap,
Direct lnterelectrode Capacitances
Grid to Plate 0.01 max. puf
Input 3.4 i
Output 3.0 upl
Maxlmum Overall Length 113/16"
Maximum Seated Hesight 1 9/187
Maximum Dlameter i

(puf = mmf)

NEW RADIO
APPARATUS
OF INTEREST

Bulb
Base

T-5-%
Button 7-I’in

MAX{MUM RATINGS and TYPICAL OPERATING

CONDITIONS
Plate Voltags 250 max  Volts
Sereen Voltage 100 max. Vol
Grid Yoltage 32 min. Volts
TpicaOneration as Class A; Amplifier:
Plate Voliage 250 Volts
Bereen Voliage 100 Volts
Grid Voltage -3 Volts
Flate Resistunce (ApD.) 0.7 Mogohm
Transconduztance 1800 pumhos
Transeonductance at —45 volts- bias g pmhos
Plate Current 6.7 Ma.
Screen Current 7 Ma.
Typical Operation as Mixer in Superheterodrne Circulte
Plate Yoltzge 100 250 Voits
Screen Voliage 100 100 Volts
Grid Voltage {App.)** -10 -10 Volts
Conversion Transcon-
ductance (ApDp.) C 600 umhos
INSTALLATION

The base of the 9001, 9002 and 9003 requires
the use of the standard 7-pin miniature socket.
The center hole of the socket designed for the
button base provides for the possibility that these
tubes may be manufactured with the exbaust tube
tip at the base ¢nd. For this reason, it is recom-
mended that in equipment employing these tubes,
no material be permitted to obstruct the center hale
of the socket. The sockets should make good con-
tact with the tube pins and the dielectric should
be of high quality for use at the ultra-high fre-
quencies. These tubes may be mounted in any
position.

The heater wvoltage, under any condition of op-
eration, should not vary more than 10% from the
rated value of 6.3 volis.

The cathode of these types, when operated from
a transfermer, should preferably be connected to
the heater circuit. In the case of D.C. operation
of the heaters from a storage battery, the cathode
circuit is tied in cither directly or through bias
resistors to the negative battery terminal. In cir-
cuits where the cathode is not directly connected
to the heater, the potential difference gx‘twcen the
heater and cathode should be kept as low as
possible. "

The screen voltage of the 9001 and 9003 may be
obtained from a voltage divider across the B-supply
“*The grid bias shown is minimum for an osclilator peak

voitage of 9 volts. These vulues are obtimum.
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source or through a_resistor in series with- the
high-voltage supply. The latter method, howcver,
is not recommended if the high-voltage supply
exceeds 250 volts.

Shiciding and R.F. by-passing of each R.F.
amplifier stage employing the 9001 and 9003 -may
be required in order to prevent interstage coupling
and to Y|rovidc the shortest possible circuit returns
when the tubes are operated at the ultra-high
frequencies. R.F. by-passing can be accomplished
by the use of small condensers having short leads
placed clgse to the tube terminals. It may also
be advisable in some applications to supplement
the action of the by-pass condensers by R.F. chokes
close to the condensers in the return or supply
leads for the grid, screen, plate and heater.

Bottom View of Socxet
Connections

(4 = PLATE

Gy = SUPPRESSOR

63 = SCREEN

62 6, = GriD
Bovrom wfw 3 = CaTWoDE

L) = WEATER

New Rectifiers ond Transmitting
Tubes

® TWO new receiving tubes and two new trans-
mitting tubes are also now available, as fal-

lows:

RCA-5Y3.GT/3Y 3-G—Full-wave High-Vacuum
Rectifier

RCA-12S5L7-GT—Twiun-triode Amplifier,

RCA-816—Half-wave Mercury-vapor -Rettifier,

RCA-8005—Transmitting Triode.

The SY3-GT/5Y3-G 15 a new full-wave. high-
vacunm rectifier tube having the same electrical
characteristics as the 5Y3-G, which_it supersedes.
The 5Y3.GT/5Y3-G cmpfo ys  GT-.construction
with T-9 bulb and octal 5-pin base, and is ditectly
usable in sockets intended for the 5Y3-G.

The 12SL7-GT is a new twintriode amplifiec
of the high-mu, single-ended type with separate
cathode terminals for each triode unit. It is' ree-
ommended for use in résistance-coupled circuits
as a voltage amplifier or plase inverter. This high-
mu type has separate cathodes which ‘are brought
out to terminals in the base and. therefore. offers
much greater flexibility from the circuit design:
ef's standpoint than do other high-mu twin-triedes
having only a single cathode connection.

The 816 is a new “half-wave,” mercury-vapor
rectifier designed for transmitting equipmeyt re
quiring a small-size rectifier handling less power
than the RCA-866-A/866. Although the 816 re-
quires less than half the space of the 866-A/866,
its design is such as to permit of a peak invetrse
voltage of 5000 volts and a peak plate currant
of 0.5 ampere. Other features of the 816 are its
dome-top bulb for mount reinforcement. a top-cap
for plate connection, and an edgewise-wound rib-
bon filament made of a new alloy material” to
provide large emission reserve and long life.

The 8005 is a new transmitting triode with a
maximum plate dissipation of 85 watts in_class
C telegraph service. It is particularly useful .in
diathermy. class B modulator, and power
amplifier service. The 8005 combines ligh power
output with small size. This combination has been
made practical by the use of a zirconium-coated
molybdenum plate. a ceramic-insert metal base. a
plate-cap ceramic insulator. and a hard-glass bulb.
A single tube in class C telegraph service (ICAS
ratings) may be operated at a plate input of 300
watts with a driving power of only 7.5 atts.
Maximum ratings may be used at frequencies as
high as 60 niegacycles. .

Further data on the 5Y3 full-wave high-vacuum
rectifier follows:

The filament voltage of this tube is 5 volts agd
the filament current 2 amperes. The maximum
overall length of the tube s 338 inches and its
base is an intermiediate shell octal S-pin.  As a
full-wave rectifier its peak inverse voltage is 1400
volts; peak plate current per plate 375 ma. With
condenser input filter the A.C. plate voltage per
plate (RMS) is 350 volts max. D.C. output cur-
rent 125 ma. max. With choke input filter the
A.C. voltage per plate js 500: input choke in-
ductance value 5 henries, minimum. D.C. output
current 125 ma. max.

RADIO & TELEVISION
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Further data on the 128L7-GT twin triode

amplifier is:

cateér voltage 12.6 volts; heater current 0.15
ampere. Max. overall length 3 5/16 in.; basc, in-
tesmediate shell octal 8-pin. Plate voltage 250
volts max, gnd voltage zero; plate dissipation 1
watt max.; plate voltage as a Class Al amplifier
250 volts; grid voltage -2; amplification factor
70, piate resistance (approximate) 44,000 ohms:
plate current 2.3 ma.

New 816 half-wave mercury vapor
data follows:

Filament voltage 2.5; filarient current 2 am-
peres; peak inverse voltage 5,000 (max.); peak
plate current 500 ma. (max.); average plate cur-
rent 125 ma. (max.); tube voltage drop (approxi-
mately) 15 volts; type of bulb ST-12; max. length
overall 4 11/16 in.; hase, small 4-pin. A delay
of ten seconds should be allowed for filamment to
reach operating temperature before application of
plate voltage.

Two 816 rectifiers oFerating in a full-wave rec-
tifier circuit, are capable of deljvering to the input
of a choke-input filter a rectified voltage of ap-
proximately 16,000 volts at .25 ampere with good
regulation.

The 8005 transmitting triode—further data:

This very interesting new transmitting tube will
appeal to the experimenter and the set apparatus
designer. It is interesting to note that this tube
riay be used to good advantage in a short wave
“diathermy’’ apparatus, and various combinations
of the tube may be employed, such as two tubes
in push-pull or four tubes in Jm(allel push-pull,
etc., where more wattage is desired. The data
supply on this tubc reveals that when employed
as a self-rectifying oscillator, one tube has an ap-

rectifier

The new half-wave mercury vapor. rectifier tube is
shown in the picture above, in comparison with the
866 rectifier tube. Note the small size of the new

tube, compared to its current handling capacity.

proxitmate power output of 330 watts with 1750
volts max. applied to the plate (A.C. plate voltage
RMS). The 8005 is noteworthy among air-cooled
tubes, because it combines high power output
with small size, the maximum height overall being
only 6 11/16 inches.

\Where more power output is required than that
obtainable from a single 8005, push-pull or the
parallel connection may be used. As :ge SpOnsors
of the tube point out, when connected in push-
pull or in parallel, will give approximately twice
the power output of one tube. The paralel con-
Lectlon requires no incrcase in exciting voltage;
the push-pull requires twice the R.F. excitation
voltage necessary to drive a single tube, The 8005
can be operated at maximum ratings in all classes
of service at frequencics as high as 60 me. This
tube may be operated at high {requencies, pro-
vided the maximum wvalue of platc voltage and
power ‘input are reduced as the frequency is
raised. For instance at 100 mc. (or 3 meter wave-
length) when used as a self-rectifying oscillator,
60% is the maximum permissible percentage of
the maximum plate voltage and power input al-
lowable.

For further information on the appara.
tus described here write to
Service Dept., Rapio & TELEvISION,
20 Vesey St., New York City

New “Floating Jewel” Phono
Pick-up

® MUCH of the secret of the new possibilities

opened up in the reproduction of phonogragh
music lies in the shape and the suspension of the
new Floating Jewel, featured by Crosley. its tip
is oot needle-pointed and does not touch the bot-
tom of the groove. Instead, the tip makes its
contacts with the sides, instead of the bottom, of
the record groove.

Oid records, which have become noisy, are
scratched in the bottom of the record-groove. The
sides of the groove are as they were when the
record was new. Ordinary needles, resting on, the
bottomn of the groove, reproduce the noise caused
by the scratches. The Crosley Floating Jewel rests
on each side-wall of the record:groove and does
not penetrate to the bottom of the groove, hence
does not reproduce the noise due to wear and
scratches.

This principle greatly reduces wear on both
the record and the stylus, increasing their life
many times.

This same principle makes possible greatly-in-
creased fidelity and mueh wider range in the re-
Production of musical tones than heretofore, its
sponsors claim. The high flexihility of the needle
spring-suspension and the elimination of vibra-
tion an the tonearm bring out an entire extra
octave of hass notes and also add much greater
clarity to high notes, formerly blurred.

New Receiver for Ham and SWL

$ ANOTHER Echophone “Commercial”’ receiver
makes its bow in the form of the Model EC-3.

Among the features are a tuned R.F. stage on
all bands, continuous coverage from 545 kc. to
30.5 mc., crystal filter, four degrees of selectivity
including two in which the crystal filter is in the
circuit, crystal phaeing control for maximum in-
terfering  signal reduction, automatic noise-lim-
iter with switch, phone-tip jacks and- speaker
phone switch, beat-frequency oscillator with vari-
able pitch control, external PM speaker in match-
ing cabinet, electrical bandspread with calibrations
for four “ham” bands, but usable anywhere in
the receiver’s tuning range, indirectly illuminated
dial scales, and several others.

Especially distinctive are its Erovisions for op-
eration from both A.C. and D.C., 115-volt lines.
and a unique monitor circuit which enables the
ham to listen in on his own C.\V. transmissions.

Its eight tubes (not counting the ballast tube)
are of the most modern and effective types. All
connections, including headpheone tip jacks, are at
the rear while its twelve controls are all accessibly

located on the front panel. The metal cabinet is
nish in neat ecrystal lacquer, including the
sclf panel.
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14-Tube FM-AM Console

®© THE Allied Radio Corporation has introduced

a new Kuight 14-tube FM-AM Phono-Radio
with Changer—a 3-way combination for reception
of frequency and amplitude modulated broadeast-
ing and reproduction of records.

. The 14-tube Hi-Fidelity Tuner provides a tun-
ing range of 540-1650 kc. for all standard (AM)
broadcasts and 40-51 me. for the FM range. The
tube lincup is: 6SK7 as R.F.. 6SA7 as Det.-Osc.
(dual purpose}; 1852 (6AC7) as L.F.; 1853
(6AB7) as I.F. (4.3 mc.); 68]J7 as Limiter; 6Ho
as Discriminator; 6SK7 as LF. (455 kc.): 6SR7
as 2nd Det.-AVC.1st Audio; 5U4G as Rectifier.
Outstanding features include: R.F. stage; 3-gang
condenser; AVC; etc.

The specially-designed Hi-Fidelity Audio Am-
plifier is built on a separate chassis and has a
frequency response of 50-10,000 cycles. Output is
full 20 watts. The following tubes are employed:
65]7 as Pre-Amp.; 6SC7 as Mixer-Driver; 2--
6L6G as Output slagc; S5U4G as Rect. Inverse
Feedback. There is a bass-treble control for
acoustical balance and a special 12-inch concert
PM dynamic speaker,

The deluxe Automatic Record Changer plays
up to fourteen 10-inch or ten 12.inch records for

an hour’s cntertainment. Has new onc-ounce
featherweight crystal pickup.
The 14-tube FM-AM is housed in a walnut

console cabinet measuring 36” high, 3634” wide,
184" deep. For 110-120 volts, 60 cycles A.C.
operation,

New RCA “Pick-Me-Up”’
Receiver

® FEATURING nearly a score of performance

and convenience fentures, and a smart, modern
luggage-type construction characterized by light-
ness in weight, a new “Pick-Me-Up” portable
radio reeciver has heen announced %y Edward
W. Butler, RCA Victor Radio, Television and
Phonograph Division. The instrument is desig-
wated as model 25BP,

The new “Pick-Me-Up” is finished in durable
two-tone tan lcatherette covering, setting off the
fourcolor dial and grille covering attractively.
Within the sturdy cabiner is a powerful §-tube
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chassis which, with the inclusion of two double-
purpose tubes, provides 7-tube performance. Low-
drain tubes assure low operating cost, cither on
batteries or on 110-volt A.C. ov D.C. current.

Among the other features of the 25BP are a
specially developed dynamic loudspeaker which
provides exceptional tone and volume: built-in
loop antenna; “frequency locking” magnetite core
i.F. transformers tor increased sensitivity, selec-

iF.
tivity and stability; automatic velume control,

resisting “fading” and “blasting’”; and a selective

superheterodyne circuit. External antenna con-
nections are provided for weak signal areas. Di-
mensions: 9”7 high, 12” wide, and 634" deep.

Universal A.C.-D.C. Communica-
tions Receiver

® THE Howard Radio Company announces a ncw

communications receiver, which can be operated
from almost any power current: 105-117, 120-150
and 210-240 volts, Alternating or Direct Current.
Uses 6 latest type tubes giving 9-tube perform-
ance. Has 3-gang tuning condenser and a stage

of tuned radio frequency on all bands. Tunes con-
tinuously from 540 ke. to 43 me. (556 to 7 meters)
on four overlapping bands with band-spread on

all bands.
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THE FINEST RADIO BOOK

WE EVER OFFERED —
the 1940-41 Radio-Television Reference Annual
Witk $1.00 5u65cti/2tion to

RADIO & TELEVISION

~ N

1TH our compliments. we want to send a copy of the 1940 RADIO.TELEVISION REFERENCE

ANNUAL to you FREE. if you will simply take advantage of RADIC & TELEVISION magazine's
spoclal subscription offer NOW. This'oﬂer is being made for a limited time only. Reﬂd *he summary Of Col'lfeﬂfs
The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 68 pages. large size BY; x itz with in this FREE BOOK!

over 170 Illustrations., The contents of. this book has never appeared before In handy book form. Its pages
cover practically every branch of radio sound, public address. servicing, tefevislon. construction articles

for advanced radio men and technitians, time and money-saving kinks, wrinkles. useful tircult informa- THE 1940 RADIQ-TELEVISION’ REFERENCE

“ham®® :

thons ‘*ham’® transmitters and receivers, and a host of other data. _ ANNUAL contains ‘& collection of the best and
The flnnuals have always been regarded as ba sland'arid r:;‘eranu w'ortl_t torEevcry Dr;i:h:al brancl: of radlo most important articles, Covering as they: do
onoration and service. This 1940 edition ably sustains this Tenutation. Every radio man wants a cony o di

of this valuable Book. Just as this book will be of unguestionable value to you, so. teo. will every nearly every branch of radio, they form a handy

5 -y -
monthly {ssue of RADIO & TELEVISION, This magazine brings you big value every month, it keens you reference works. In addition, many time and labor:
intelligently Informed about new develoBments in radio and television. You want the news. want it saving kinks, circuits and wrinkles, tried and tested
fully but concisely, want it first—that is why you should read RADIO & TELEVISION regularly, by practicing Scrvicemen, experimenters and radio
This very speclal offer is made for Just one purpose—we want you as a rogular subscriber. The Annual, fans have been included. This book cannot be
whose contents appears at the right, is not sold, but a copy is FREE to you if you subscribe now. bought snywhere at any price, Yet it i3 yours by
merely subscribing. Use the convenient coupon

SAME SIZE AS below.

RADIO & TELEVISION : BEGINNER'S SIMPLE INEXPENSIVE
: CONSTRUCTION ARTICLES

Beginner's Breadboard Speeial - a_1.Tube High-Galn All-
Wave Receiver—Wiring Pointers for Radio Beginnerz—a
Watch Charm Size 1-Tube Set—Beginner's Simple Voit-
Milllammeter —Making a 1-Tube Broadcast Loop Receiver
—A.C.-D.C. Power Bupply for Battery Portables—A 1-Tube
Short-Waver with Band Coil Switching.

MORE ADVANCED SET CONSTRUCTION

The “High-Seas 4°' Broadeast Lamp Radio—How to Build
3 6-Tube 1.4-Voit Short-Wave Superhet for the “"lHam™
or Short-Wave Fan—Build the 'Lunch Box 5°° Super Set -
a Broadcast Battery Portable—How to Build a Plug-
Together 8 Tube Broadeast Set—The *'3-in-4'* "All-Wave
Radio for A.Q. Operation—An Easily-Bullt 3-Tube Midset
Broadcast Superheterodyne KRecelver.

THE SERVICEMEN'S SECTION

Bass Tone « Control—Simplified Varlable Selectivity—Prac-
tical Servicing Pointers—Servicing Universal A.C.-D.C. Re-
cetvers—Killing the ‘‘Intermittent’” Bug—A Service Shop
_C to D.C. Power Supply—Sideline Money for Service-
men—Adding A.V.C. to any Screen-Grid T.R.F. Recelver
—Iron Particles im Speaker Air Gap.

TEST INSTRUMENTS

A Useful Neon Lamp Testor—An Inexpensive Output Meter
—Making Milliammeter Bluitipliers—Home-Made Frequency
Modulalor—The Busy Servicemen's V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Bufld this Combinstion A.C.-D.C. Radio and Inter-Com-
municalor—Speaker Vlacement in P.A, Work—The Design
and Construction of an Inespensive All-Push:Pull 10-Watt
Amplifier—Obscure Sources of Hum in High-Gain Ampll-
flers—How to Build a High-Fidelity 5-\Watt Versatils
Amplifier.

“HAM" SECTION

Ultra-High Frequency Antennas—The Eeglaner's Low-Cost
Xmitter— Dlodulator Meter—Phone Menitor—The Begin-
ner's ‘Ham™ Heceiver—234 Meter Acorn Transceiver.
TELEVISION

How to Build a 441 Line T.R.F. Television Receiver—Use-
ful Notes on Telesision Antennas.

MISCELLANEOUS

Simple Photo-Cell Relay Set Up—>Moking a Burglar
Alarm—How to Bulld A C.-D.C. Capacity Relay—How to
Make a BDlodern Radio Treasure Locator.

USEFUL KINKS, CIRCUITS AND WRINKLES
Making a Flexible Coupler—Two-Timing Chime—A Bimple
Portable Aerial—An Improvised Non-Slip Screw-Driver.
NOTE: The book contains numerous other useful Kinks.
Circuits and Wrinkles, not listed here.
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New Condenser

® THE perennial goal of smaller

condenser sizes has been given
further impetus by the govern.
ment’s request to reduce all non-
defense uses of aluminum as
much as possible. The new
Sprague 8 mf. condensers, previ-
ously housed in an aluminum can

134" in diameter have been re-
duced to a diameter of 1"—an
aluminum saving of better than
A5%. Users say that the new
small sizes live up to specifica:
tions and functional character-
istics in every respect.

Sloon Fellowship Award Is Won
by RCA Engincer

6 W. ENDRES BAHLS, who is in charge of

development and design work in connection
with special radio tubes at the Harrison. New
Jersey, laboratories of the RCA Manufacturing
Company, has been awarded an Alfred P. Sloan
Foundation Fellowship for a year of advanced
study of industrial problems at Massachusetts
Institute of Technology.

One of eleven engineers chosen from all U. S.
industry to receive the honor, Mr. Bahls will spend
one year at the Institute attending the Business
and  Engineering Administration School. Two
years ago Richard T. Orth, now a member of the
Manufacturing Administration staff at RCA’s
Camden headquarters, was similarly honored by
the Sloan Foundation.

Centralized Sound System
Includes FM-AM Tuner

® THE new Hallicrafters Model RSC-2 is a unit

which should find wide application in centralized
radio systems in hotels, hospitals and industrial
plants. “Because it provides both FM and AM
hroadcast reception. it _will offer special appeal
to those institutions where high electrical noise
levels have made ordinary radio reception un-
satisfactory. In addition, the FM feature provides
the finer quality so desirable for distribution in
the dining rooms or other public rooms.

The RSC-2 includes three units—an FM-AM
tuner, a high fidelity 25.watt amplifier and a
moniter speaker, all inclosed in a single rack of
the table-mounting type. The tuner provides AM
reception throughout the range of 540 to 1650 kc.
and FM in the range of 40 to 51 mc. In addition
the amplifier provides microphone and phono in-
puts, thus making these additional types of service
available for distribution over the centralized
loudspeaker or headghone networks. Wide oper-
aiing flexibility is afforded by separate bass and
treble ualization controls, separate control of
volume from each input source. and provision for
mixing and fading these sources.

A feature of this new equipment is its excel-
ient tone quairty. The frequency rtesponse of the
amplifier alone is flat within plus or minus 144
db. from 30 to 20,000 cycles ]ger second, The re-
sponse of the tuner alone for FM reception varies
less than 1 db. from 30 to about 7,000 c.ps., is
down only 1.8 db. at 10,000 and 4 db, at 15.000
e.p.5.

For existing installations where it is desired to
modernize equipment, both the $-31 FM-AM
tuner and the 5.31A amplifier employed in this
combhination are available separately.

MORE about

TELEVISION

in the Next Issuel
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SWAP—{ CW TRANSMITTERS, 15
relays {24 volt), recording cutter. 6
tube long and short wave recelver
(chassls), 5 watt ambplifier. Want—
enlarger, electric drill, vending ma-
chines, tyDewriter. accordion, or? 2748
Meade, Detroit. Mich.

WANTED: RECORDINGS. (OPIES, ([SWAP USED TRUMPET IN FAIR
statements of unusual language used [conditlon. Want two or three tuhe
on broadeasts irvelevant to program. |recelver.  John lelgh. RF.D. 3,
within or violating Section 328 of (Springfield, “Ohio.

ltadio Code. All replies confidential.

P.O.B. 71, Erie, Pa. w HIGH FIDELITY AM-
15 watt amplifier phono.

|FM tuner:
WANT OSCILLOSCOPE, EKY |large speaker, home use. Cash. Box
uddy  or? Have Electronic (V.T. |81, Radio & Television.

V.M.) Multitester, Astatic Xtal Mike, IWANTED: TELEPLEX INSTRUCTO-

TRADE: 2 RCA 866A EXCITER
Unlt, 6L-6L6-807-20 meter crystal,
tubes and cabinet; Univorsal Dynamle
Microphone, Brush Headphones. What

25 watt amplifier, 923 electric eye.
z ‘e~ |Zraph Code Machine. and TSO O
e s, JoTiSeR. 217-02 38 Ave- |Gl “Code “Course. Boone i T
o yelde. N. Y. Trade twenty volumo Alexander Hamil-
ton Institute Course Modern Business,

WANTED: FOR COLLECTION. 4 - |have you—want code machine. H. 8.
Books, catalogs, magazines, or other g:::-r l(’;";s,; us‘rggﬁl;g. f{:,:.‘_‘.“ l:;?rr}:l‘(. Greenwood, 1221 So. Granada, X1
literature contalning information on N, Y. Monte, Calif.

vacuunl tube apparatus made prior to
1920. Also would like porrespondence
with _other collectors. Gerald Tyme,
191 Claremont Ave., New York Clty.

HAVE: AIRPLANE MECHANICS
rse. model airplane gas engine,

HAVE PHILCO 810 P.V. AUTO 8.W.
Radto for 160 and police bands with
tubes working order; 1000 ohm plck-
up; 2V, super with tubes. Want Supe-
rior Sig.  Generator and late tube
tester. or? Harold Mitcheli, Box 282,

SWL _EXCHANGE]

This department fs for the benefit of

Mmeters, tubes. short wave radio and [Luverne, Minn. allLshort wave [Isteners who wish to
Darts. for 0-100 ma. meters, xtal ge SWL tards. Remittance of ic
Plck-up or? Your list for mine. W, |HAVE YOU ANY KIND OF MER- |3 word for each word In the name

Marx, 4839 Ohio St.. Chicago, Iii and address ghould aceompany order.

PAVE NATIONAL §W3, COMPLETE
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radto parts, tube echeckers, meters.
n g conditlon (3 bands), for swap. [magazines, es, trombones, etc.
%. Welss, 547 E. 105 8t., Cleveland, [Roby's Swapmart, 6305 Kenwood. Chi-
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SHORT WAVE COIL DATA BOOK
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wire, curves and how to pPlot them, Every experimenter needs
this book—it slso pl muonnllmwscrm»]
ceiving colis, tofether with many sujtable circults using these
coils.” Also complete dats on various lypes of transmitting
colls with many transmitting circults such as exciters an
amplifiers using the various coila described. A
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WNew Radio -ﬂppazata:

New “Floodlight Tone" Receivers

® “FLOCDLIGHT TONE,” an acoustical inno-

vation that floods the room with sound at new
gtandards of realism, and new horizontal “Studio
Controls” make their debut in the new series of
RCA Victor radio models announced by the Radio,
Television and Phonograph Division of the RCA
Manufacturing Company.

“Floodlight Tone'’' represents a new develop-
ment in faithful reproduction of voice and music.
This impressive realism is achieved by supple-
menting the customary 12-inch loudspeaker with
a smaller and especially designed “High Fre-
quency” speaker. The result is-a tripling of the
area of full tone-projection in a toom to achieve
a realism radio engineers have been striving for
ever since the first radio waves were projected

ifto the >ther. X
Many cther enginecring improvements have
been built into the ncw sets; these, combined

with ult_ra-n.odcrn styling, make the new series
outstanding. Console, table and farm models are
included in the new series.

Also announced is_an “Electrofier” for con-
verting farm models instantancously for 105/125-
volt A.C. power-line operation: and a new elec-

tric-driven portable Victrola (RCA Victrola 0-3),
available in black or blue simulated leather and
cquipped with ample storage space for 10-inch
records.

In building the new series, engineers have
recognized the increased popular interest in short-
wave reception. In addition to providing improved
radio performance, they have incorporated the
convenience of “bandspread” tuning on important
short-wave overseas bands.

The tonsole .models are equipped with the new
“Studio Controls,” rotatable Magic Loop Antenna,
Automatic Electrie Tuning, push-pull audio sys-
tem, televisiontype R.F. amplification, 4-point
tone control, magnetite core IL.F. transformers.
plug-in connections for record player, television

or frequency-modulation, vernier tuning and elec-
troplated ali-steel chassis.

.ader in the new serics of elaborate con-
sole sets is the Deluxe Model 211K. This is
equipped with “Floodlight Tone,” 1i preferred-
type tubes, “Overseas™ spread band dial and spe-
cial short-wave antenna, in addition to the Magic
Loop Antenna. The cabinet is of brilliant, super-
modern, hand-rubbed walnut vencers. Cabinet
dimensions are: 40 inches high, 29 inches wide
and 153 inches deep.

Model 29K-2 is equipped with “Floodlight
Tone,” mine tubes, “Overseas” spread band é:ial
and short-wave antenna.

Model 29K is equipped with nine tubes, special
gl}olrt-wavc antenna and ‘‘Overseas” spread bLand

ial.

Model 27K is ftted with seven tubes in a
superheterodyne circuit with a stage of F
amplification and is equipped for reception of
American, foreign, police, aviation and amateur
stations.

The Table Models— Floodlight Tone” is avail-
able in one of the eight table models, the “Twin
Trumpeter,”” Model §5X. It is housed in a solid
walnut cabinet and is equipped with five tubes
that give 7-tube performance. It also has 2 built-
in Magic Loop antenna, selective superheterodyne
circuit with automatic volume control and receives
standard broadcasts and police calls. The cabinet,
of solid walnut, measures B¥ inches high, 16¥%
inches wide and 634 inches deep

Model V-105 is a 5-tube combination radio and
record player with built-in loop antenna and
electro-dynamic speaker and is equipped to receive
all standard broadcasts. It has a self-starting
motor and audio circuits cspecially- designed for
record reproduction.

Table models 26X-1. 26X-3 and 26X-4, are
all equipped with the “Owerseas™ dial, six_tubes,
television type R.F. amplification, two builtih

antennae, and are designed for A.C.-D.C. opera-
tion. In addition, Model 26X-4 is equipped with
Automatic Elcctric Funing on five stations.

Models 28X and 28X-5 are equipped with 8
tubes, newly-developed 934 -inch "Elﬁptlcon" speak-
ers for superone. two antennaec and push-pull
output. Model 28X has continuous tone control,
“Overseas” dial and television-type R.F. ampli-
fication. Model 28X-5 is additionally equipped
with automatic clectric tuning on five stations
continuous tone control, “Overseas’ dial and tele-
vision type R.F. ampliﬁcation.

All the table models are equipped with plug-in
connections for a record player attachment.

Five farm sets in ultra-modern styling are in-
cluded in the new series, onc of which, Security
Model 25-BK, is a console,

Each of the three convertihle models is equipped
with five low-drain tubes, on-off indicator. ‘“tre-
quency-locking” Magnetite Core 1.F. transform-
ers, sclective superheterodyne using seven tun
circuits, automatic volume control, permanent
magnet dynamie speaker, and battery-saver switch
to cut drain on ‘B battery when tuning in
nearhy stations.

Console Model 25-BK has a tuning range of
5401720 and 6000-18,000 kcs. on two bands.

Model 25BT-3 possesses a tuning range of
§40-1720 and 6000-18,000 kes. on two bands.

Model 25RBT-2 has a tuning range of 540-1720
kes. It is equipPed with a large dial face for easy
reading. The cabinet is finished in handsomely
grained sliced walnut veneers on frent and ends.
The dimensions are: 934 inches high, 1734 inches
wide and 10% inches deep. ~

Model 24BT-1 is cquipped with four tubes.
tuning range running from 540 to 1720 kes.
sclective superbeterodyne using six tuned cireuits,
large control knohs, and 11:I ratio vernier tuning.
The cabinet is molded of rich walnut plastic. “*

ANSWERS TO PUZZLE DIAGRAM ON PAGE 236

1. It is always best to get the aerial as high
as possible; position A is preferable
to B.

2. The diagram shows a long parallel feed-
line from the doublet antenna; this
feeder should consist instead of twisted
pair, a coaxial cable or a transposed line.

3. The center of the primary winding of
the antenna coupling transformer should
be grounded, and not one end of the
winding. (If a ground is used.)

® THE sixth edition of the Hammarlund *Short-

Wave Manual” for the Amateur and Experi-
menter has just come from the press. ‘This book
contains articles on simple transmitters and re-
ceivers, designed particularly for the Junior Con-
structor. The book is supplied either by the Ham-
marlund Co. or is available from the Service
Department of this magazine at a cost of 10c; also
obtainable through authorized amateur parts
jobbers, .

The constructional articles covered, with clear
dingrams and photos of the sets, include a Two-
Tube Receiver. a Two-Tube Superbet, Two-Tube
Presclector, Three-Tube Regenerator, Receiver
Power Supply, One-Tube ransmitter, Short-
Wave Components, 815.-Dual Beam Transmitter,
Two-Tube Transmitter (812 tube), ECO Trans-
mitter of Modern Design, Medium Power Modu-
lator, Antennas (receiving and transmitting),
Transmitting Power Supplies.

RADIO ENGINEERING HANDBOOK by Keith
Henney, revised third edition, 1941, Flexible cloth
covers, 946 pages, size 5 x 7 inches, Published by
McGraw-Hill Book Company, New York, N. Y.

This useful handbook will find a _place in the
library of every radio student, and particularly
those interested in the design and operation of
radio transmitters and receivers. The opening
chapters of the book include a number of practical
and useful mathematical tables and formulas.
Electric and magnetic ¢ircuits are discussed. to-
gether with formulas and mathematical treatment
of the relations in such circuits. Inductance, ca-
pacity and resistance are analyzed, with many
valuable’ formulas and tables, and a very thorough
treatment on the important subject of combina-
tion circuits containing L, C and R.

A valuable chapter is given with diagrams and
formulas on clectrical measurements, which is of
the utmost importance to all students of radio,
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4, The reflector should be placed back of
the radiator in a doublet antenna sys-
tem such as the one shown; also the
reflector is slightly longer than the radi-
ator and not shorter than it.

5. A receiving doublet (aerial) should al-
ways be placed to face parallel with the
antenna at the transmitting station (i.e.,
broadside to the transmitter) for ultra
short wave reception, and not at right-
angles to it as the diagram shows.

BOOK REVIEW

as well as the engineer in the ficld. Later chapters
take up the subject of vacuum tdbes, with char-
acteristic curves and explanations of the physical
action taking place within the tube; vacuum tube
oscillators: modulation and detection; audio fre-
quency amplifiers; radio frequency amplifiers. etc,
. Receiving systems are cxplained and described
in a very complete manner with diagrams. and
then follow the important subjects of power:
supply systems; high frequency transmission and
reception: code transmission and reception; air-
craft radio; antennas; television; facsimile; radio
broadcasting; loudspeakers and room acoustics, to-
gether with a very complete index.

MOST-OFTEN NEEDED 1939 RADIO DIA-
GRAMS—AND SERVICING INFORMATION
compiled by M, N. Beitman. Stiff paper covers,
192 pages, size 8% x 10% inches. Published by
Supreme Publications, Chicago, TI.

. This valuable book will prove useful to all those
interested in revamping old sets or servieing re-
ceivers. The scts covered Sare broadcast receivers
of various standard makes, including combination
phonograph and radio models. Among the sets cov-
ered is the Philco “mystery control” receiver, Every
conceivable style of set is covered. from those
using but a few tuhes all the way up to the larze
sets with 12-14 tubes. This hook will prove valuable
to every student of radio, as he will have a fine
opnortunity to study at first-hand the actual cir-
cuits used by the leadine manufacturers and the
various methods of switching the circuits for the
various frequency hands.

JOANSON BASSETT ANTENNA HAND-
BOOK for 1941—5th edition, by E, F. Johnson
Engineering Staff, Stiffi paper covers. 48 pages,
size 6 x 9 inches. Published by E. F. Johnson Co..
Waseca, Minn.

Hams and short wave “listeners” also will find

v
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6. It is best to connect lightning arrester
as near 10 the antenna as possible. such
as position L1. If a coupling transformer
is used near the antenna at the upper
end of a feedline then, theoretically, the
best place 10 connect the lightning ar
rester is on the antenna side of this first
coupling transfermer. Otherwise the
lightning discharge will have to pass
through the coupling transformer and is
liable to burn out the windings.

this book of interest and full of important data
and diagrams covering the erection of cient
antennas for transmission and reception. The
Johnson “Q’"" antenna is described at length, with
tables and diagrams; also the rotary becam antenna
and its dimensions for different wavelengths.
Other sections cover the different methods of
coupling to the transmitter; Vertical Radiators,
ete.

150 Circuits in New Tube Book

® RCA’s most complete engineering and amateur
guidebook on transmitting tubes is now off the
l}ress. and is being made available through RCA
ube and Equipment Distributors throughout the
country.

It centains comprehensive data on 69 air-cooled
transmitting tubes, including the new important
types 815, 816. 8000, 8001, 8005 and the Midget
Tubes 9061, 9002 and 9003. Complete data, supple-
mented by carefully proven circuits, shows how
RCA transmit!iniotoubcs may be used to the best
advantage. The k contains 150 circuits and
illustrations and is twice the size of Jast year's
edition.

The outstanding - feature of the new Guide is
found in the transmitter designs, which are shown
in great detail. They were designed, constructed
and tested specifically for inclusion in the book.

Among the transmitters is included complete
constructional information pn a_plate-modulated
RCA-815 transmitter operating from 2% to 20
meters, a high-power single-control 813 fransmitter.
an 809 economy transmitter and others.

All of the equipment described represents a
wide range of application and meets modern de-
mands for ready transmitter simplicity coupled
with efficiency, economy and flexibility. Price is
25. cents a Copy. pies can be obtained from
Service Department, Rapro TeLevision, 20
Vesey Street, New York City.
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Readers’ Editorials

(Continned from page 197)

hams aren’t superbrains. They did it. Why
can’t you?”

It then occurred to the writer that
squawking about the code was an admis-
sion, even a backhanded boast, that the
cole was just too tough. Reader, if vou are
of that opinion, snap out of it! It takes only
average brains to get that code, and you
have that average or wouldn’t bother to
fiddle around with radio in the first place.

I learned the code. I practiced with
another fellow and he learned it. \Why
dan’t you? Listen, reader, learn that code.
Learn it by groups, like E, 1, S, and H, one,
two, three and four dots respectively. Learn
to think of the code in dits and dahs, so
that H will be “dit-dit-dit-dit” in your
mind. Buy yourself a beat frequency oscilla-
tor for your superhet, build a code practice
oscillator or buzzer. Practice by yourself
or with someone. You'll pick it up. You'll
get disgusted after a while. You won't be
getting anywhere, Suddenly you'll listen in
on some code and find yourself doing nine
—thirteen—fifteen words a minute, with
brief speed bursts of twenty \W.P.AML

You have so many opportunities! Unless
they have discontinued the service without
my knowing it, WRUL of Boston gives
weekly practice. WIAWV is on ahout every
night with different speeds. There are
“hams” aplenty to listen to.

After you've mastered that code and
passed it at your exam, vou'll have a decp
scnse of satisfaction. As you wait for the
F.C.C. to decide whether or not you passed
the technical test, you'll say:

“I earned that ticket, if | passed. I can
handle the two main kinds of communica-
tion, and can be of service to Uncle Sam
when he wants signallers. I can work DX
and my communications are private, so no
BCL. will think I'm a fifth columnist
sending voice code, when they hear ham
lingo on phone and anyway, I can't afford
phone yet! And this C.W. is such real
fun?!”

So get down to business. You'll never
get anywhere with vour squawking. Uncle
Sam won't give you that half-meter band.
Don’t even ask to have the code speed
lowered. Thirteen w.p.m.,, the required
speed, is not hard, so long as you don't get
rattled. So, John Squawk, change your
name to John Ditanddah, and I'll be lis-
tening for your signal one of these days.
So go to it!

NicroLas Rosa,
361 West Main St,,
Stamford, Conn,

HATS OFF TO THE HAM!

@ 1 SAY hats off to the Ham, because

he is the only fellow that has a hobby
that requires a govermment license before
he can actually begin to practice his hobby.

The average ham must study faithfully
for about an hour a day, for a period of
time which ranges from six months to a
year, in order to prepare himself for the
examination. After he has studied for this
long period and traveled a distance of from
fifty to one hundred miles he (if he has
passed) receives his permission from the
government to practice his hobby in accord-
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ance with the rules and regulations of the
Federal Copmmumications Commission. All
the time he is studying for his hobby he
is preparing himself to be of service to
the government in case of a national emer-
gency, like the present one.

After the ham has acquired his license
he is ready to begin to set himself up in

his hobby, like any fellow with another |

hobby, but unlike the fellow with another
hobhy, he must (besides going through this
extra work studying), build up expensive
equipment that must be rebuilt about once
every two or three vears, because of the
rapid advances in radio. He also is unlike
the other fellows with ordinary hohbies,
Lecause he must run the risk of building
up this expensive equipment and then being
put off the air because of the international
situation. In which case the equipment
would be of no value to the owner for a
length of time which might be sufficient to
render the equipment old-fashioned or oh-
solete, in which case the owner must again
rebuild his equipment, without getting any
return on his investment or any satisfac-
tion for the time and work he has spent in
building it.

The Ham also is of great value to the
govermment as a ‘“proving grounds” for
new frequencies or new equipment, which,
if proven satisfactory by the Ham, is used
by the government for defense purposes or
for commercial purposes. All the while the
Ham is preparing himself to be of service
to the government in case of an emcergency.

I don't want a misconception of my
meaning—I ain simply trying to point out
some of the things that the average Ham
gocs through that the ordinary person never
realizes, and that he is more valuable than
most other fellows with ordinary hobhies,
because he has not only chosen a hobby
that affords him the same pleasures that
accompany any hobby, but also specially
prepares him to be in a unique position to
help his country when he is called.

JaMes Noraw,
4522 So. 14th Street,
Omaha, Nebraska.

ANOTHER ARMY MAN'S SLANT

® I BELIEVE that by far the greatest
resource of our country is the fact that
Young America has a far better basic
knowledge of one or more fields of scicnce
than the average vouth of any other country
in the world. This knowledge will be of
infinite value in case the United States
should need a large number of men in the
various defense fields—in communication.
transportation and in manufacture,

Many voung Americans could, with very
little special training, step into vital posi-
tions because of knowledge gained in the
pursuit of a mere hobbyv, Even the ability to
drive a pleasure car is a great help in learn-
ing to drive trucks, tractors, or even tanks
in the defense of our country, and the
ability to drive is practically universal in
the United States. In the more complex
sciences of communication and manufac-
ture there are a great many who have prac-
tical experience, acquired while having fun,

{Countinued on following page)
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that will make them a valuable part of our
defense program. .

The amatenr vadio operators in the
United States are an outstanding example.
They have learned not only the principles
of the science of communication but also
have acquired, in operating the many ama-
teur stations spread across the United
States, a practical working knowledge that
would enable them to take over this entire
field with little or no training. The average
amateur Las a very complete knowledge of
his hobby, and not only can operate but
also, in many cases, has designed and con-
structed his own station. This “back-log” of
knowledge in the many branches of human
endeavor, so necessary to the defense of
our country, will one day be our salvation.

C. L. HOLLMANN,

Pvt. U.S. Army, Medical Dept.,
Box 45,

Fitzsimons Hospital,

Denver, Colorado.

AN AMERICAN GIRL'S OPINION

® I AM writing this to cxpress my appre-

ciation and all girl amateurs’ appreciation
for this wonderful country in which we
live. I am sure all will agree that in no
other country do the women cxist on such
an cqual basis as in our United States, yet
why don’t more young girls take advantage
of this opportunity to make themselves in-
dependent?

A professor of a large Eastern college
remarked just a few days ago: “There is o
great demand for wowmen in the field of
radio, but I am ashanied to report there
are only four girls following this course in
our college”

Why don't more girls “wake up” and
discover radio? I have quizzed several of
my friends on this samc topic, and in-
variably the answer is, “Good night! That
stuff is 'way over my head.”

Why should this be? Girls are just as
intelligent as boys. They are neat—even
more so than boys, if I may say so. In
every way girls measurg up and cven sur-
pass hoys in the requirements of radio with
one exception—but then brawn is not a
necessary requirement in radio.

Come on, girls, what do you say? Why
not take full advantage of the opportunities
afforded by our country while we have it,
and arc young enough to enjoy it?

Suirtey CUTLER,
4866 Memory Lane,
Salt Lake City, Utah.

RADIO TREASURE HUNTING

® I AGREE with Mr. New in his guest

editorial entitled “Radio Treasure Hunt-
ing,” appearing in the February issue.
Radio treasurc hunting can be made quite
a profitable business. What is more, every-
one who is earnest enough in his search
can find treasure—not the kind of riches
that is taxed by the government, but rcal
treasure, the kind that is accompanied by
a justifiable feeling of pride when you have
discovered it.

1 am speaking of the treasure of knowl-
edge, buried deep within the sands of effort
and invariably covered by the boulder of
work. All these obstacles can be removed
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by “digging away” at them; of course the
“treasure” is reached more easily by some
persons than by others because of a par-
ticular knack, but as with the great inven-
tor, Edison, inventions arc the result of
perspiration. When a fellow starts to per-
spire a little, he usually quits digging and
lets the sand he has just dug up slide back
down, covering the treasure.

Whatever your ambition is, learning the
code, ham license questions, or some par-
ticular problem, don’t give it up the sccond
day just because you don't seem to be get-
ting very far—don't give up the second
weeli—or month, The minute you slacken
speed, the sand starts slipping back down
—and when you come to the boulder, re-
member that even though the going is
tougher, the next little push nay dislodge
it ang uncover your pot of gold.

Jounxy Jackson, WODZZ,
130 I10th Street,
Bowling Green, Ky.

RADIO AS A TRADE OR HOBBY
® I THINK radio is wonderful, whether
it is a trade or a hobby, or as in my case,
a hobby which became a trade!

I took up radio ten years ago and fol-
lowed it as a hobby. Then three years ago
I became ill with heart trouble and after
five months in bed, radic meant more than
ever. I knew the Morse code, so naturally
it was a quick change-over to short wave
radio. 1 think radio is more interesting
today than it was ten ycars ago. It looks
more complicated, Lut the principles arc
still the same. 1 think FM is a great im-
provement. Television is another interest-
ing field and of course so is S.W.

I was very much interested in the sim-
ple signal tracer in the May issue. I am
sold on the signal tracer method of servic-
ing. Radio will go a long way and so will
you if you stick with radio. The amateut’s
chance has come so let’s show our colors.

LawTon HARPER,
187 Gerard Ave,
Highland Park, Michigan.

“Carryette’ WR-62K3 portable operates 3-way—from
110 volts A.C. or D.C. or from its self-contained
battery. Has 3'%2" PM dust-proef dynamic speaker;
loop antenna is concealed in door. Frequency range
540 to 1600 kc. Plastic case, with leatherette. trim,
measures 4" wide, 8%” high, 44" deep. Weight

4/, pounds.
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A THIRTEEN TUBE, SIX BAND
COMMUNICATIONS RECEIVER

Features of the Skyrider 32 . Two stages preselection -

Calibrated bandspread inertia controlled - Micrometer

scale tuning inertia controlled - Tone and AC on-off - Beat
frequency oscillator + AF gain-RF gain . Crystal phasing
« Adjustable noise limiter - Send-receive switch—AVC-BFO
switch - 80/40/20/10 meter amateur bands calibrated -
Wide angle *““S” meter - Push-pull high fidelity, audio

output - 6-step wide range variable selectivity.

See Your Hallicrafter Distributor for Full Details

the l'la“il:l'a'H'El’!i co.

CHICAGO, U. 8. A,

Used by 33 Gevernments
Sold in 89 Countries
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