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THE NATIONAL N(C-44 List Price

$8250

WITH TUBES
AND SPEAKER

FEATURES YOU WANT IN

YOUR RECEIVER

HIGH PERFORMANCE CIRCUIT

The NC-44 Receiver employs seven tubes in an advanced superheterodyne
circuit which provides unusually fine performance.

ACCURATE TUNING

A separate bandspread condenser is used in addition to the main straight-line-fre-
quency condenser. This combination plus the full vision direct-reading dial and
the linear bandspread scale makes accurate tuning easy. Both condensers have
an inertia type drive.

CONVENIENT CONTROLS

Separate controls for RF and Audio Gain are brought out to the front panel,
together with switches for the CW oscillator and AVC circuit. A coil switch
below the tuning knobs selects the four ranges from 550 KC to 30 MC.

ECONOMY

The NC-44 Receiver gives most per dollar. Low in first cost, long-lived and
trouble-free, it gives the kind of performance one associates with much more
costly receivers. Made in three models, for 115 V. AC, for 115 V. AC-DC, and
for battery supplies. List Price, any model, $82.50 with tubes and speaker
housed in a separate cabinet.

’ NATIONAL COMPANY, INC., MALDEN, MASS., U. S. A.

www americanradiohistorv com



www.americanradiohistory.com

» You Can Trai

~ at Home for e gt
Radio and Television

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

Jobs Like These Go to Men
wWho Know Radio

Radio broadcasting stations employ engineers, operators,
technicians and pay well for trained men. Radio manu-
facturers employ testers, inspectors, foremen, servicemen
in good-pay jobs with opportunities for advancement. Ra-
dio jobbers and dealers employ installation and service-
men. Many Radio Technicians open their own Radio sales
and repair business and make $30, 540, 350 a week. Others
hold their regular jobs and make $5 to $10 a week fixing
Radios in spare time. Automobile, police, aviation, com-
mercial Radio; loud-speaker systems, electronic devices,
are mewer fields offering good opprortunities to qualified
men. And my course includes Television, which promises
to open many good jobs soon.

Many Make $5 to 310 a Week Extra
in Spare Time While Learning

The day you enroll, in addition to my regular course,
1 start sending you Extra Money Job Sheets which start
showing you how teo do actual Radio repair jobs,
Throughout your course 1 send plans and directions
which have helpbed many make $200 to $500 a year in

i
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Mr. J. E. SMITH, President

National Radio Institute, Dept. OEB3
Washington, D. C.

Dear Mr. Siith: Mail me FREE, without
obligation, your Sample Lesson and 64-page
book, “Rich Rewards in Radio,” which tells
about Radio’s spare time and full time oppor-
tunities and explains your 50-50 method of
training men at home to he Radio Techni-

cians. No salesman will call, (Write plainly)
Age
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spare time while learning. I send special Radio equip-
ment; show you how to conduct experiments, build
cirenits. This 50-50 training method makes learning at
home interesting, fasecinating, practical, I devote more
than 10 Lesson Texts exclusively to Television methods
and applications, and cover Television fundamentals
thoroughly in my Course.

I Also Give You This
Professional Servicing Instrument

Here 13 the type of instrument Radio
Technicians use—an All-Wave Set
Servicing Instrument. It contains
everything necessary to measure
A.C. and D.C. volitages and
current; to check resistances:;
adjust and align any set. old
or new. It satisfies Your needs
for professional servicing after
you graduate—can help you make extra
money fixing sets while learning.

Get Sample Lesson and 64-page Book Free .,Ibgtarted

Act today. Mail coupon now for Sample Lesson and 64- en,.ol;l_ 3 m.tarn

page book. They're FREE. They point out Radio’s spare b"ld 'ng oonp Mong
time and full time opportunities and those coming in Efo:-c.made th N 2fre)
Television : tell about my course in Radio and Television ; the 5 I

Car, Jast
“m e
c,(-ee ir

show many letters from men I trained, telling what
they are doing and earning. Read my money back agree-
ment. Find out what Radio offers you. Mail coupon in
envelope or paste on penny postcard—NOW !

J. E. SMITH, President. Dept. OEB3,
Nationa! Radio Institute Washington, D, C.
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THE Family of RCA has kept a good many dates
with history. As we shape our plans for present-
ing all sides of the issues of democracy to the peple
in this election year, we recall one date with history
we wish we could have kept. It was before our time.
Just suppose there could have been an NBC mi-
crophone before the speakers at Gettysburg! Then
the greatest words ever spoken by an American would
have reccived an instantaneous world-wide hear-
ing. Out over the two major National Broadeasting
Company networks! Across the world via R.C.A.
Communications, the radio message service of the
Radio Corporation of America! To ships at sea
through the radio services of Radiomarine!
The assembled crowd on the battlefield would hear
each word clearly, impressively, thanks to a sound
system developed in RCA Laboratories and built

RCA Manufacturing Co., Inc.
Radiomarine Corp. of America

Service the Family of RCA
Might Have Rendered

by the RCA Manufacturing Company. Listeners
everywhere would hear a lifelike reproduction of the
speech on RCA Victor radios. And motion picture
audiences would listen to the address recreated by
the RCA Photophone Magic Voice ot the Screen.

Record lovers would, of course, turn to Victor for
a higher fidelity recording of the American master-
piece. And the Gettysburg Address would be relived
time and time again on RCA Victrolas.

You may be sure that the members of the Family
of RCA will continue to dedicate themselves to their
responsibilities to the pegple. Whatever radio can do
will be done to further the cause of government
“of the people, by the pesple, for the people.”’

Trademarks ""RCA Victor,™ *"Victor,™ "'RCA Vietrola™ Reg. U, 8, Pat. OF. by
RCA Manufacturing Company, [ng.

National Broadcasting Company
R.C.A. Communications, Inc.

Please Mention This Magazine Whan Writing Advertisers

www americanradiohistorv com

Carved now in marble in
America’s most noble memo-
rial, are the immortal words of
the Gettysburg Address. Few
even among those gathered
on the battlefield heard them
as they were spoken. Days,
weeks, and even months and
years were consumed before
the speech traveled to all parts
of the world. Radio would have
winged it to the people instantly,

Radio Corporation of America

RADIO CITY, N. Y.

RCA Laboratories
RCA Institutes, Inc.
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. FREE NEW BOOK

With $1.00 Juéﬁct:}aﬁon to RADIO & TELEVISI ON
GET "'“s BRAND NEW /940 Radio - Television }eretence Bnnual

¥ 1
WI;:Nt,u‘:Lemnlimo:ta. we '\lllll to send a copy of the 1940 RADID-TELEVISION HEFEHEP.ICE f
to you EE. if you will simply take advantage of RAD10 & TELEVISION magazine's

special subseription offer NOW. This offer is {eino made for a limited time onl¥. Read the summary o COI'“‘el'lfS

The 1940 RADIO-TELEVISION REFERENCE ANNUAL has 63 pages, large size 8% x #l%a, with i i

ever (70 illustrations. The contents of this book has mever apn‘e‘una Il:elnoro in handy ml’lum. I"l pages n “’IIS FREE BOOK'

f"“.""?.{;‘"m"“y '"'.'a'"e' g‘i ;a‘dio uamd. m‘:’blic address, “{‘l’iii:“' llol:hion. :""m;"'t%:";'f"m"

o advan radio men an lechnicians, an money-savimg nks, o or - S

tlon, **ham’* transmitters and recelvers, an';el host of other datz. wrinkles. ussful eireait fnforma ANT;I{I]? Ai,‘gnr?t:i?:io;%gtlis:oo}‘f ?liffgf}i?‘%

The Annuals have always been regarded as a standard reference work for every practical branch of radio most important articles. Covering as they do

speration and service. This 1940 edition ably sustains this reputation. Every radio man wants a copy 1 ery b h of radio, they form a hand

of this valusble book. Just _as this book will be of unguestionable valuo te you. ss. teo, will every nearly every bramch of radio, they : e y

monthly issue of RADIO & TELEVISION. This magazine brings big value every month. It keeps you reference works. In addition, many time and labor-

intellisently informed about new developments in radio and television. You want the mews, want it saving kinks, circuits and wrinkles, tried and tested

fully but concisely, want it first—that is why you should read RADIO & TELEVISION rodulariy. by practicing Servi experi ters and radio

This very spocial offer is made for just ohe purpose—we want you as a regular subscriber. The Anoual, fans have been included. This book cannot be

whose contents 8ppears at the right, Is not sold, but a copy is FREE 1o you if you subseribe now. bought anywhere at any price. Yet it is yours by
merely subscribing. Use the convemient coupon

SAME SIZE AS below.

RADIO & TELEVISION BEGINNER'S SIMPLE INEXPENSIVE

CONSTRUCTION ARTICLES

Beginner's Bresdboard Special - a 1-Tube High-Gein All-
Wave Rectiver—Wirlng Pointers for Radlo ginners—A
Watch Charm Size 1-Tube Set—Beginner's Simble Voit-
Milliammeter—Making a 1-Tube Brosdeast Loop Receiver
—A.C.-D0.C. Power Supply 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
a 6-Tubs L.4-Voit Short.-Ware Superbei for the “~Ham™
or Short-Wave Fan—Build the ‘'Lunch Box 5°° Super Sat -
a Hroudcast Battery Portable—How to Build a Plug-
Together 8 Tube Brosdesst Set—The *'5-in-4" All-Wave
Radio for A.C. Operation—An Easily-Built 3-Tube Midget
Broadcast Superheterodyne Recelver.

THE SERVICEMEN'S SECTION

Bass Tone Controi—Simplified Varisble Selectivity—Prac-
tical Servicing Pointers—Servicing Universal A.C.-D.C. Re-
ceivers—Killing the “Intermittent’’ Buf—A Service Shop
A.C.-10 D.CC. Power Supply—Bideline Money (for Service-
men—Adding A.V.C. to any Screen-Grid T.R.F. Recelver
—Iron Particles in Speaker Afr Gap.

TEST INSTRUMENTS

A Useful Neon Lamp Tester—An InexPensive Output Meter
—Making Millismmeter Multipliers—Home-3ade Freuency
Modulator—The Busy Bervicomen's V.T. Volt-Meter.

PUBLIC ADDRESS AND AMPLIFIERS

Build this Combination A.C.-D.C. Radio and Inter-Com-
i Speaker I1 in P.A. Work—The Design

and Construction of an Inexpensive Ali-Push-Pull 10-Watt

Amplifler—Obscure Sources of Hum in High-Galn Ampli-

I‘l\eupﬁgiow to Bulld a High-Fidelity 5-Watt Versatile

mplifier.

“HAM"” SECTION

Cltra-High F A The_ Begl ‘s Low-Cost
Xmitter—Modulator Meter—Phone Monitor—The Begin-
ner's “"Ham' Receiver—214 Meter Acorn Transcelver.

TELEVISION

How to Build 8 441 Line T.R.F. Television Receiver—Usas-
ful Notes on Television Antennas.

MISCELLANEOUS

Slmple Photo-Ce]l Relay 8et Up—Making a Burglar
Alarm—How to Bulld A.C.-D.C. Capacity Helay—How to
Make 8 Modern Radio Treasurs Locator.

USEFUL KINKS, GIRCUITS AND WRINKLES
Making » Flexible Coupler—Two-Timing Chime—A Simple
Portahie Aerlal—An Improvised Non-Slip ew-Driver.
NOTE: The book contsing numerous other useful Kinke,
t'ircults and Wrinkles, not listed here.

(approzimately)
45 ARTICLES

(approximately)

170 ILLUSTRATIONS

p—

THIS COUPON BRINGS YOU THE ANNUAL

RADIO & TELEVISION ¢ 99 HUDSON STREET ¢ NEW YORK, N. Y. 68 BIG PAGES
Gentlemen: Enclosed you will find One Dollar for which enter my subscription
to RADIO & TELEVISION Magazine for Eight Months. Send me ABSOLUTELY ™~ Vs
FREE and POSTPAID, my copy of 19840 RADIO-TELEVISION REFERENCE I —
ANNUAL. 1
is i E. M Subscripti [ ]
D) This is & new arder 0 Extend My Praemt Subrerivion 1 RADIO & TELEVISION
[ ]
NAME ....c.iitienronronnnntosannnns ADDRESS ... ... iiivionrnarnceainenns : 99 HUDSON STREET
CITY «evemeenns 000 R R G OOOR0R0E008 80508 AGA50A0 8000 A STATE ....o.ovvvvennns : NEW YORK, N. Y.
DON'T DELAY — MAIL TODAY! RT: 540 -
4 Please Mertion This Magazine When Writing Advertisers RADIO & TELEVISION

wWWW americanradiohistorv. com


www.americanradiohistory.com

HINTT NN\ ||

RADIO& TELEVISION

1l

HUGO GERNSBACK, EDITOR H. WINFIELD SECOR, MANAGING EDITOR

Vol. XI May, 1940 No. 1

Television Audience Sees City
Through Plane's Eyes

® ABOUT 10000 televiewers saw a re- Below—Actual televised scene showing the television eye could do when installed
markable television broadcast recently another plane in the picture. The plane aboard a plane.

when a large United Air Linc plane. with the television transmitter was flying It required but little vision to see crew

cquipped with an NBC television canlera of over Welfare Island (l}. The Queensboro less bombing planes in the future, dirccted

the newest type, flew over New York City. Bridge [B) is seen, also in the distance by television and transmitting back to the

\rmy and Navy officers watched the dem- the skyserapers {S) of New York City. directing post at headquarters, views of the

mstration with a great deal of interest, as Inset—television camera and transmitter cnemy territory.

this was one of the first real tests of what aboard plane. Photo by W, Haussler, NBC. (Continucd on paye 31)

Hold at arm’s length ta see this image as televiewers saw it.
for May, 1940 5
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WTM], transmitter of the Milwankee ¥ T = ]
Journal in Milwaukee, Wis,, has 1
blossomed out with a new rod radiator as

shown atop the antenna in the picture at l

the right. On the roof are receiving anten- =
nas for programs relayed from a mobile }
truck to the regular broadcast station.
Below, at right, is a photo of the station’s
new frequency modulation transmitter which
will feed the rod radiators.

“’MC.—\ is constructing a new 5,000 watt
transmitter at Kearney, N. . Picture
below at left shows the architect’s drawing
of the new ultra-modern building which is
being constructed of terra cotta with glass
brick walls instead of windows. The build-
ing. with its three 325 foot antenna towers
and ground system will cover 30 acres.
Special piling runs 90 feet down to a firm
base. Thirty miles of copper wire are used
i1 the ground system.

WORLD
WIDE
RADIO
DIGEST

o TAVE FORM is shown in slow mo-
o,
b cby ) YN g Y57 ‘“/ tion by the ingenious device pictured
7, at the left, which uses 56 aluminum arms
driven by springs and motors. This appara-
tus was invented by C. F. Wagner of \West-
inghouse (right) assisted by A. I. Keto
(left). It demonstrates what happens when
various external factors affect a radiated
wave.

ALEIDOSCOPE interludes now en-

liven W2XBS television transmis-
sions. The device producing them, with its
inventor, W. C. Eddy, Video Effects En-
gincer of NBC, is shown at the right,
Eighteen months were required to develop
this instrument. The kaleidoscopic patterns
) are recorded on film, then projected. h

44 ELEVISION SPY” is a feature film dealing with the “IGH SCHOOL HAMS at the Ta.homa Higb School in

possible use of long range television transmissions in war Maple Valley, Wash,, are receiving instruction in the opera-
and espionage. The picture, two scenes of which are shown below, tion of a 150-watt amateur station (W7PU), built under the
also forecasts large screen television of the future and should be direction of C. E. Sutton (standing, right), WPA Instructor.
especially interesting to television experimenters, A\ Sixteen boys worked on the station (below), which cost $6.57.

V4 G sin s rarmy e
i

==

6 RADIO & TELEVISION
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Direct-Coupled Audio Amplifier
THI accompanying diagram shows
1 an intercsting  direct-coupled audio
amplifier circuit, well suited to high
fidelity reproduction, (See Fig. 1Y
Another application of the circuit weuld
be for a small public address ampliticr. The
filter choke shown in the high voltace rec-
tifier circuit may le a standard choke or the
field winding of the dynamic speaker.—
Radio Amatenr, icnna.

Keystone Distortion Preventer
BY adding a third pair of control
2 plates to a cathode ray tube used for
tel('\mnn it becomes possible to pre-
vent what is commonly called keystone di-
tortion, ie, a distortion of the television
image which makes it appear narrower at
the bottom than it is at the top, In the I1%ire-
less I orld, Londim, the circuit shown (Fig.
2) is offered as a remedy for this trouble. A
correcting voltage is applied to the addi-
tional pair of plates located hetween the
flucrescent screen and the framing plates
and at right-angles to the latter. The vari-
able voltage for the correcting plates is
taken from a variable resistance R the
correcting clectrodes may be placed out-
side the glass walls of the tube if desired.

Two Tubes Equal Four
ONE of the newest tubes, the 1D8GT
3 is causing quite a furore amoeng
American radio fans. As it has the
faculty of performing three function:, many
experimenters have been looking for a sim-
ple circuit in which to use this new tube.
In Radie Tecnica, Buenos Aires, S. .\..
there is given the accompanving iagram re-
produced as Fig. 3 in which a 1N5G tube is
used as an RF amplifier. The dinde sectinn
of the 1DB is used as a diode detector, the
triode section as the first A.F. stage, and
the pentode section as the output ALF. stage.
With a simpte 1.5 volt “A” battery, which
may be a flashlight cell or two, and one of
the compact type 90 volt “B” I)aneries. plus
a small permanent magnet loud-speaker, an
ideal portalile vacation sct results.

Two in One Receiver
THE type 53 tube has been used in
4 many ingenious circuits, but the one
shown in IFi 1z 4 will prove of interest
to the average experimenter, as it makes

for May, 1940

BAKELITE OR
HARD RUBBER
YOR { DISE)
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Radio Review

possible the construction of a very small
pocket receiver, This circnit, reproduced
trom Radin Tvenica, Buenos Aires, utilizes
the 53 type tule as a regenerative detector
and a one-~tage audio mnplllur The signals
are received om a pair of head phones, or a
sensitive permanent  magnet  loud-speaker
can he substituted. The coils L1 and 1.2
may he the windings of any standard short-
wave plug-in coil, or they may also be the
windings of a hroadcast coil, it it ix desired
to use the circuit for picking up the regular
Troadcasts en the 200-500 meter hand. Re-
generation control is by means of the poten-
tiometer in the plate circuit,

Concentrated Antenna
AMONG the different types of con-
centrated antennas which have been
tried and advocated, one of the most

interesting ones recently shown in Radm
Teenica is illustrated jn the diagram at I'ig.
5. It comprises a spirat of insulated wire
suspended inside of a pipe, the pipe measur-
ing about 37”7 to 1”7 in diamcter. and 6 to
9 feet in length, The wire may le about

No. 16 rubber covered, with the turs sep-
'n"md the thickness of the wire. Improved
reception is accomplished with this \1"1'31
antenna, 0\\mg to the great length of wire
munrpnl'ncal in it. The antenna mav he
fastened on the edge of a roof, fire escape

or balcony.
6 fronics and  Television (London),
which produces regeneration in the
LF. stages of a superhet recciver. In thi-
circuit the sercen-grid hy-pass condenser in
one of the 1.F. stages is disconnected at
the ground side, and a variable rul.stan(\
of ahout 25000 ohms is inserted in series,
With the resistance set at zero e\er\thm"
works as before, but \\hen the resistance js
increased the by-passing action of the con-
denser is lowered, and strax feed-back
causes regeneration to occur. The LIS, stage
may be made to oscillate and thus permit
the reception of CW signals, without the
usual beat oscillator. (Sce Fig. 6)

Regeneration in |.F. Stage
HERE'S a novel circuit from FElec-

Heat Sensitive Relays
EXPERIMENTERS often want ta
7 make a quantitative mweasurement of

the licat radiated by a certain body
and it is vecessary to make allowance for

(Continued on page 31)
7
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\X/QUSA_WorH's Fair, New Yor

-ﬁntennd ,ﬂdyoat petai/ﬁ
Arthur H. Lynch, W2DKJ

Managing Director, W2USA Radio Club

Photo by Stanles MeMinn, W2WD.

Mrs. Kay Kibling, W2HXQ, "mans" W2USA's Big Bertha. It's a
National NC-600 Transmitter and HRO Receiver, used in conjunction
with a Premax, full-wave, WB8JK, verfical, rotary beam—and has

brought reception reports from all over the world.

[ Mork Wa My
e 1 g} Rectat
v -7 D %

ene RO BA
Cv—on & o

In this second article on the World's Fair sta-
tion by Mr. Lynch, interesting details of the
elaborate array of antennas are given.

® LAST month we gave vou the background of the organization

which conceived and carried into being the aims and instru-
mentalities for what we believe is a shining example of what an
amateur radio station can be. \Without attempting to secure any
special favors from the IF.C.C. or any of the commercial radio
companies—other than a loan of some apparatus, from companies
which make equipment for the amateur—we wanted to demon-
strate what suitable organization could accomplish with facilities
which arc available to all amateurs. We wanted no special fre-
quencies, because we wanted the operators who handled traffic
for us, to mect exactly the same kind of problems they would
have to overconie in their own stations; there is a vast difference
between handling traffic on cleared channels and handling it
through interference.

We wanted no land-wire hook-ups between our station and
those stations which were to handle outgoing relays for us.
Neither did we want to take advantage of the satisfactory receiv-
ing conditions to be found at some of those stations and have them
relay incoming messages to us by any means other than those
available to all other amateurs. That might be considered by some
to be a short-sighted policy, particularly when it is remembered
that the interference level from man-made static is extremely high
at our station, in the Hall of Communications.

Commercial Facilities Not Used
Several large commercial radio and wire organizations of-
fered to cooperate with us, to the extent of permitting us to
set up remote receiving stations and remote transmitter control
stations, at various points of vantage, within a radius of some
twenty-five miles from the Fair Grounds, and two of them went
so far as to offer the necessary equipment for carrying the service

Below—Just a few of the interesting QSL cards received by W2USA
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Most Famous Amateur Station Heard in All Countries

to our station over wires which they would provide. We are happy
to record these offers of co-operation, but believe that it is de-
sirable to follow our original program.

We hasten to mention, however, that serious consideration wis
given to the establishment of remote receiving and control points,
but our plan was to use radiv for the relays rather than wires.

It does not scem to us to he a very satisfactory or intelligent e
of some of our amateur bands which have long-distance capahilitica
when stations just a few miles apart use them for traffic-handling,
and, often without cven a thought about that portion oi the
regulations which says that the minimum power for a given satis-
factory contact shall be used.

For that reason, most relaving. where the distance to the
relaying station was short, was handled on one of the ultra-hich
frequencies. Several very signilicaut facts were gleaned from this
activity, When the new regulatioms made it necessary for all the
stations operating on the 5 meter band o have suitable rrequeney
stability, many oi the fcllows, whe had leen transmitting with
unstable rigs, of one sort or another, deserted that band. That left
us with what might well he considered a clear channel.

From the time the station was put into operation—just hefore
Christmas, 1938—until the Fair opened, on April 30th, 1939, we
confined all our opcrations, both incoming and outguing, to 5
meters. Many stations, in the vieinity of the Fair Grounds, assisted
us, during that period, in the following manner, They would pick
up our five meter signal and pass it through their own transmitter,
on one of the other bands. Then they would pick up the incoming
transmissions, on the same band and feed them through their tive
meter trausmitter, to u~ In that way, we were able to take adval-
tage of several excellent remute receiving locations as well as
several transmitters which could use very nuch more power than
we had available at the time,

Delays
In spite of the fuct that wo had some excellent co-operation irom
the majority of amateurs in the metropolitan New York arca—t
say nothing of the fine belp we had {rom amateurs throughout the

a METER o£AD METER  gOMETIR DEAD 16D METER
055‘.'::3 ﬁ:u FOan “:o s-nv:mu HORIZONTAL LEAQ Y2 W HORIZONTAL
Y2 wavk OOUBLET DovdLer
] . { p - @ { Re)
— % —
» ‘e e _{ I % e
[asicrar 16 faacs : | [ aea
5-10 5-0 $x-24 350 wary | /ca l
RECOIvER | | g aren||mecEivan | ll o g | [eecevea

AL On'BENE R
200~
STE 20 w2

St -~
wEne aae
7
’
f
i L
=— — Gate g
[ Dooa
Soowe 7. N T
\
[ \
J 3, @dy A
] 1 N
! Sxce ™~
I
o 173 weree] I
o [y
WAYE _____l_—____—

|
|
I
!
|
!

T
(-] i
i
1
'
!
. . A ‘L ‘\
) ) T T ]
SEMERAL aL1-wavE 20 MCTER VR BOMETER OEaC A0 e TER ofaAD
SECEIVING ANT OUZ WY Y2 w vEay SEan LAl v-BiAM LEAD
e b

Above—Plan view of the radio operating room at station W2USA
at the New York World's Fair, showing the arrangement of the
various transmitters and receivers.

country and vven in foreign countries, there were many occasions
when it was difficult for us to explain what scemed to he unwar-
ranted delays, in providing facilitics for additional scryvices.
Before any of our acrials could he put up. their design had to
be presented to the Board of Design, whose duty it was to keep
(Cait uned on paye 33)

Picture below shows the unique arrangement of the various directive antennas on the roof of the Hall of Communications Building at the Fair,
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Fig. | shows erected antenna assembly; Fig. 2, close-up of
double doublet with reflectors.

@ IN commercial radio engineering prac-

tice, both in the case of transmitters and
receivers, the antenna system costs on an
average, at least 15% of the entire installa-
tion. In comparison, it is not unusual to find
welevision receivers costing irom about two
lwndred dollars to several times that
amount, being operated with a simple in-
fhAcient makeshift di-pele and of course

with reflectors, it

giving generally unsatis-
factory results.

There are many ad-
vantages in having an
efficient television antenna and a properly
designed unit will not only improve reception
in the desired directions but will also
exclude interference. The feature of elim-
inating interierence from over as wide an
angle as possible is very important, not
only as a possible means to exclude auto-
mobile ignition and similar di:turbances,
but also to prevent the reception of unde-

e onﬁttuctiny an & ﬁéicient
Television

Antenna

Charles R. Leutz

Author of “Super-Heterodyne Receivers,”
Recuption””

“*Modern Radio

and “*Short Waves'

Efficient antenna, relatively inexpensive and simple
to build, can be used for all ultra-short wave work
as well as for television reception. A double doublet

increases signal pick-up and

reduces interference.

sired interiering "ghost” signals from other
distant television transmitters. As television
activities expand and the number of trans-
mitters is increased, the problem oi "ghost”
signals may hecome very severe and more
attention will have to he given to the mat-
ter of directional antennae, possibly both
for transmission and reception. These
~ghost™ signals have already been received
in the United States from a European tele-
vision transmitter.?

Only recently an attempt was made to

(Continued on page 33)

Construction details of the efficient, noise reduction antenna.
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Get Europe or South America with 3 ft. Aerial on this

3-Tube
”Ocean-Hopper”

Makes a Swell Portable
Harry D. Hooton, W8KPX

3-tube battery receiver for the Junior Ham
or short-wave Fan—can be built in a lunch or
cigar box, complete with batteries. Has
picked up European short-wave stations on 3-
foot aerial wire. Uses newest low-drain tubes
and covers 9 to 270 meters; plug-in coil data
for 5 bands given. Construction cost nominal.

wiring in all parts of the circuit. The various paper and mica
fixed condensers and fixed resistors are mounted directly on their
respective parts terminals. Solder all of the connections with 4

Photos above show front and rear views of the 3-tube battery (Continued on page 29)
receiver, which covers all the shert wave bands.

Below—schematic and picture w-rmg diagrams here shown will

® THE little three-tube “midget” battery-operated short-wave make the construction of the "Ocean Hopper” very easy.

receiver to be deacribed in this article was designed especially
for use with the new miniature 1.4 volt battery tubes recently
amotnced by RCAL These units are the smallest practical low-cost
tuhes of this type cver offered to the ham. Only about two inches
long and three-iourths of an inch in diameter, the operating
eficieney is quite high cven though they are designed for a plate
and screen potential of only 43 volts. It is very interesting to note
that the tubes do not have the usual bakelite or ceramic hase,
heing fitted with o new glass bution. 7-pin hase sealed direatly
to the emvelope. The clectiodes are mounted directly on the
button, the leads being brought throngh the glass to form the
contact pins. A special socket is used for the tubes of this
series. The socket has a maximum diameter of 34 inch and ix
mounted in a 3§ inch hole, being held in any desired position hy
means of a simple clamping ring furnished with the socket. The

T |

|
C-4 Y2y

ND -
2HgoMYE.  orean
NI Ngea CONDENSER)

51 - . g1 7 . H 4 B . Ceadlizv §
filaments are designed Eoft]' operation l(:ll'(‘ClI_\ from a 1.5 volt D.C. NoTe: REs1sToR s ,M%& $
source, such as a single flashlight cell. QLmes yofﬂé‘é'gﬁ Ly
gg:éc%: Wrien asv “PHONES
15 TO BE USED. TH so.ooo OHM % 1 rreTe———
A 3070 xoo.-wc.-‘one L1; X - L= TOPLATE 01~
This Number Marks 15 suBsTITUTE |2 . By
. . . (Z-cor::cvou o ; -45v vasvtheevd |7
the TENTH Year of Continuous Publication of oY Usgoyt P Tiav rinv SAE Coonas ] T
e
RADIO & TELEVISION G LT REC3, | O B
g i ESIRPM —, <1y 1T4., 131 PUONES
* - e o - f ;
CHORE. 1
The types wsed in the “midget” receiver are as follows: 1T4 R*SEE NOTE

untuned R.P, ampliticr, 1'T4 regencrative detector and a 1S4 ALF.
amplifier, Although the tubes arc not recommended for operation
at plate or sereen voltages other than 45 volts, which would seem
to prohibit the use of resfstance coupling, the author has found
that by using 6744 volts on the detector plate, a plate resistor of
100,000 olums may be used with satisfactory results. It is some-
times casier to nse a »lightly larger “B” battery than to incor-
porate impedance coupling into the set. Tlowever, if the lower
voltage must e used. an andio frequency choke of at least 100
lienries should be used instead of the resistor. R3. The plate voltage
of the detector should, if possible. e kept close to the value of

. X

the actual potential of the screen. GND t

" . 0 0 - 1yzv 45V +45V,
Stick to the layout as shown as this will permit very short t ’ *3 =

RFCZ

L
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T0
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Bottom View of Television Pre-Amplifier.

“elevision
—i] 2-..?1&7@

‘® HERE’S a real first! A crying need for

a signal boosting amplifier has been felt
by many of the men making installations
of television receivers in the tiwlight sone
of the service area of the television trans-
mitters. Even in the city—near the trans-
mitter—there are areas whicl are effectively
shadowed. The installation instruction sheet
supplied to men installing television sets for
one of the very large manufacturers states
under the heading Too Weak a Signal,
quote: “The signal may be too weak even
ta cnsure stable synchronisne as noise pulses

IgNa

Ricardo Muniz, E.E.

may be strong enough to override the signal
and so trip the deflection oscillators at the
wrong times. The remedy is to install the
antenna at greater height or in an unshielded
location, provided increased transmission
ltie loss does not off set the increase in signal
strength—there MAY BE NO ALTER-
NATIVE EXCEPT THE INSTALLA-
TION OF A SPECIAL R.F. AMPLI-
FIER TO OFFSET INCREASED

Front view, with cover removed.

| Booster
p'ze—-gm/a/iﬁez

TRANSMISSION LINE LOSS ... .™

The author, wishing to be fully prepared
10 meet any emergency, diligently sought to
locate, on the market, such a “Special R.F.
Awplificr” without meeting with any suc-
cess. The gadget being unavailable, he de-
cided to design and construct one himself.
The unit described in this article was the
result of these efforts.

PERFORMANCE: This signal booster
amplifier was tested in a location where

*See RCA’s “Practical Television.

(Continued on page 40)

Wiring diagram of the signal booster—ijust the thing for distant receivers.
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Signal
(enerator

Herman Yellin, W2AJL

This piece of apparatus, simple and cheap to

build, will prove very useful for aligning

super-hets, making antenna resistance meas-

urements and checking inductances and
capacities.

® OF cqual interest and importance to the ordinary short-wave
listener as well as the inveterate set builder, the a/l-tiaze signal
generator described herein is a st item for super-het con-
structors. Anyone who has at some time or other built a super-het
receiver and attempted to line it up without a signal wenerator,
can readily appreciate the value of an oscillator that will enable
him to do a vastly more c¢ffective job in a fraction of the time
spent when aligning without one. In fact, it is really impossible to
properly align a super without a local signal generator. To get
the peak periormance out of any receiver, it should be re-aligned
at least every six inouths and whencver any tubes are replaced.
Because of a luck of a signal generator, very few owners of
all-wave receivers have them periodically
re-aligned. Smadl wonder, that aiter a few
months, even the lest of {actory-built  Photos at right show
supers haven't the “pep’”’ they originally had.  front, top and bottom
Using quite a simple but highly efficicmr views of the Signal
circuit, the writer’s signal generator was Generator.
‘mbellished with scveral operating co
eniences. Consisting of a 6K8GTX tul
used as an R.F. oscillator. a G6L3G aud;

; i Below—Easy to follow
oscillator to modulate the RF. signal and Y

wiring diagram of the

(Contivued on paye 30) Signal Generator.
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The R. & T.

'40 Communications
ecelver

|
|
i'.

Top: Front view of 12-tube communications receiver, power supply and
loud-speaker. Handsome cabinet helps immensely to give the spparatus
that professional look.

Center: Bottom view of the receiver.

Lower photo: Rear view of set—note neat workmanship throughout
and excellent arrangement of parts. Oscillator circuits are changed
by means of switch for different bands.

14

Raymond P. Adams, W6RTL

The |2-tube communications receiver here
described will appeal to the Ham and ad-
vanced short-wave listener. Features are new
series noise limiter, beat frequency oscillator
and new filament-less voltage reguzai'or. Tube
line-up comprises R F amplifier, mixer, HF
local oscillator, 2 |-F stages, diode second
detector, AF voltage amplifier, AF driver,
push-pull beam A F output and power supply.
Switched coils are used for the oscillator and
plug-in coils for the others. Bands covered
are 10, 20, 40, 80 and 160 meters.

® THIS receiver, which is a thoroughly malern communications

instrument incorporating featurcs secen only in the very best
factory-built jobs and which has been designed to meet the
listening requirements of the most critical amateur or short wave
enthusiast, may be constructed at home by any Rapio aAxp TELE-
visiox reader understanding the fundamentals of set-building and
having at his disposal only those tools found in any garage or
basement workshop—plus. say. a simple volt-ohmmeter, a sockei-
hole punch. and a circle cutter. This is said at the very outset
hecause the instrument might scem to some of you a rather in-
volved piece of mechanical and electrical engineering—when.
actually, it is a relatively simple thing to get into finished physical
shape and perfect operating condition. The laboratory model, in-
cidentally, was built from scratch on a kitchen table, and with
available laboratory and shop equipment deliberately “tabooed —
simply to prove to this author’s satisfaction that the thing could
be duplicated by readers least favored with radio-building con-
veniences. The job shows. of course, a few marks of trial and
error layout and of hand-drilling, but for all its physical imper-
iections it remains. nevertheless, as fair a thing from the cve
appeal angle as many a shop constructed layout.

General Design and Circuit

In general circuit, this receiver does not depart from the usual
run of communications supers, except in its use of the new and
effective series noise limiter and of loctal tubes in all sockets.
except those for the beat frequency oscillator, the high voltage
rectifier, and, of course, the filamentless voltage regulator. The
basic linc-up and lavout are strictly conventional: RF amplifier;
Mixer; HF local oscillator, two I-IF stages; diode second de-
tector; AF voltage amplifier; AF driver; push-pull beam AF
output; BFO; power supply; speaker. In here-and-there detail.
however, the instrument departs to some extent from the usual
thing. particularly in relation to front-end (RI") and I-F circuit
application.

In the front-end, for instance, we have featured the cxpectable
three tuned circuits—two for the RF, one for the local oscillator.
But instead of using either plug-in or switch selected coils in all
stage positions here, we have compromised and employed switched
coils for the oscillator circuit and plug-in coils for the others.
This simplifies construction considerably—the building of a satis-
factory three circuit, five band switched-coil tuning assembly
being on the face of it a tough proposition; and yet it does not
involve the tiresome business of lifting a cabinet cover and
removing and replacing of three separate inductances with cach
band change, as only two removable coils are to be reckoned with
(two for each band, that is)—and these are conveniently acces-
sible from the front panel, Moreover, the compromise makes very
definitely for high front-end efficiency, RF coils having excellent
form-factor and low loss—plus high HF oscillator stability, and

RADIO & TELEVISION
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hook-up is shown tails, also diagrams
above, including of "R" meter and
power-supply. noise test oscillator,
limiter and beat
oscillator,

oscillator coils being small, solidly support-
ed, and rather heavily tanked to high fre-
quency band limits.

Crystal Filier: In the intermediate fre-
quency chamnel, for another, we have fea-
tured an input crystal filter and a two-stage
amplifier 4t the conventional 456 ke. value.
But mstead of depending upon a convention
al arrangenment of transforimers to effect a
suitable sclectivity for the reception of
‘phone signals (the crystal filter. remem-
ber, is hardly usetful on *phone. due to it ex-
tremely sharp resonance peak narrowing
the received modulation to exclude all hut
the very low AL frequencies). we have
added two high Q transformers to the regu-
lar linc-up to produce a flat-topped, steep-
sided selectivity curve which does two
things: accommodates sufficient modulat-
ing {requencies to make speech at least in-
telligible; and severely attenuates splash-
over interference from signals on chanuels
contingent to a desired one, thus in a very
practical manner giving crowded amateur
'phone bands more cffeetive width, Al in all,
in the I-F, there arc 10 tuned circuits, in-
fuding those associated with the crystal
filter, which is, by the way. a factory-made
and wired unit, simplifving over-all receiver
construction and more or lcss guaranteeing
rroper filter operation.

It might be pointed out that in our chassis
i’lustration we show three I-F transiormers,

(Continued on page 37°
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10-Meter Mobile Rig

Part 2

@® AFTER construction and installation of

the recciver as described in Part 1, the
next step is to run the control and antenna
cables from the receiver to the rear of the
car, where the transmitter is to be located.
A 7-wire shielded cable is required: the
shield may be used as a ground if desired.
although only seven conductors are needed
it the circuit as shown. The rubber covered
~tyle of cahle is lLest, as this type of outer
covering is much tougher and resistant to
wear than is cotton braid, and is also
weatherproof.

The antenna conncction from receiver to
transmitter is single-conductor shielded
transmission cable. Although the antenna
used in this installation has an impedance
of ahout 30 ohms or so, the nearest standard

Howard G. McEntee, W2FHP

This article describes the ten
meter transmitter and voice
modulator; also the power-
supply and wiring details.
Part 3—conclusion—will ap-
pear in the next issue.

on the “sheli” behind the seat. This allows
repairs or tuning changes to lie made from
within the car or while the set is in opera-
tion. The storage battery, of course, would
be placed in the rear compartment as in a
sedan.

The transmitter circuit will be seen to be
quite simple. with an R.F. section of only
two tubes. The 6J5GTX is a bantam-sizc
tube with isolantite base and is particularly

6J567Tx% <3

R.F.C. %g TO RECEIVER  ANT
ANTENNA ROD
LSMH. HYBO e FOST
; 1
X

MOTOR
GENERATOR

3 RS GROUND SAME
Le ™ clg \350 S10E AS ON
1 MR ORMS CAR BATTERY
MF NOT USED

Diagrams showing placement of crystals, meter switch, mike jack, motor-generator and battery.

cable of small size is 64 ohms<. This works
out well enough. however.

The cables should be run inside the car
il at all possible, in order to protect them
irom water. In the writer’s casc it was
possible to install the cables without drilling
a single hole, simply by using openings left
Ly the car manufacturer. The connections
are threaded through a metal strip at the
door sill and pass up behind the fibre side
plates to the glove compartment. They are
thus well protected, and almost completely
out of sight (which is usually very important
irom the feminine viewpoint!).

Those builders who own a coupe should
consider the possibility of placing the set
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recommended as an H.F. oscillator. In a
pinch, an ordinary 6]3 will do, but the tube
specitied is undeniably more efficient.

The two crystals are selected by opera-
tion of relay RYT and must be within a few
ke. of cach other. The use of two crystals
cnables one to change frequency Jjust
cnough to get out from under QRM. Only
a small shift is allowable since the trans-
mitter tuned circuits are not changed nor
is the antenna reset.

The final amplifier tube, an HY60, oper-
ates straight through. This tube is a laby
heam tube similar in operation and con-
struction to the standard beam types
(HY61, 807, RK39) but is smaller physi-

www americanradiohistorv com

cally and of lower power capability. It is
well shielded—a necessity for a straight
amplifier. It is quite possible to employ a
GL6 in this circuit, but it is much less ef-
ficient, and undoubtedly would require
neutralization.

The antenna relay, RY2. also serves as
the main power relay to turn on the high
voltage supply for transmission. The re-
maining relay, RY3, lights the filaments. A
duplicate sct of controls on the transmitter
chassis allows tests or regular operation to
be conducted right from the seat.

The modulator may be either a 6L6 or a
6V'6 and is connected as an ordinary Class
A amplifier. It is driven by a single 6CS.
The latter tube is not strictly necessary, as
it is possible to work V4 directly from the
microphone by using a seusitive mike and
a high ratio input transformer. The 6C5
stage, however, adds little in cost or current
drain, and allows the microphone to work at
a much lower level.

The power for the mike is obtained from
the transmitter battery and must he filtered
to remove all trace of commutator ripple.
T3 is a small filament transformer, only the
primary of which is used, and this, together
with an electrolytic condenser, serves as a
suitable filter.

The entire transmitter including H.V.
power unit is mounted on a single chassis
of the amplifier style. The perforated cover
allows adeyuate ventilation even though the
periorations are covered with cloth to keep
out dust and dirt. This single unit mounting
makes for easc and simplicity of installation.

The storage battery for the transmitter
is of the so-called “radio type”; it is not
an auto battery and cannot be used for
starting, etc. The radio style batteries are
available at moderate prices in capacities
up to 225 AH. (amperec hours) or more;
that used in this installation is rated at 175
A H. and gives fine service.

Conncction from battery to transmitter
is made with heavy flexible cable and a
polarized plug. The battery should be poled
the same as is the Dattery used for car
ignition and lighting; in this particular
layout, the positive of each battery goes
to grownd. Carc must be taken when in-
stalling the outfit to correctly conncct the
electrolytic condensers in the microphone
circuit, so that they match battery polarity.

While the transmitter itsclf, together with
the storage hattery, might he considered to
complete the installation, another unit is
actually required. This is the compact bat-
tery charger which is carried in the car at
all times. The charger used in this installa-
tion is of the copper-oxide type and has
a maximum rate of six amperes. It is
fastened in the luggage compartment and
its availability makes it a simple matter to
charge the battery and keep it continually
in good shape.

The microphone is of a style very con-
venient for hand use and its case has a

(Continucd on paac 42)
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First Prize Winner
Improved Tone
Control

A tone coutrol which docs
more than nierely subtract the
unwanted  frequencies  when
“highs” or “lows” are to be
stressed is here shown, \With
this system, “highs™ are boosted
in ene spuaker. and Ulows” in
another.

As the diagram shows, twe
speakers are employed, the lom
frequency one a Y ta 127 dy-

HIGH FREQUENCY LOW FREQUENCY
SPEAKER ) { SPEAKER

POTENTIO-
INPY ‘_"T TER
uT 2oooo OHMS

namic speaker, and the other a
high frequency unit, preferably
of the magnetic type and 37 to 57
dimmneter. The twa speakers are
connected i series and the in-
put is “faded” hetween them by
means of a potentiometer in the
mput circuit. A fixed resistor is
connected hetween the high fre-
quency speaker and one side of
the potentiometer if necessary to
prevent blasting. [ have made
this installation on many
ceivers with highly satisfactory
results.—Frgene Gilunae
(ITE2EG).

re-

Removable Iron Tip

The tips of soldering iron-
soon become corroded irom the
leat and are almost impossible
to remnove when replacement i~
necessary. The wav to avoeil
such trouble is to remove th
tip immediately upon purchasing
anew dron and to dust graphite
lubricating powder onto the por-
tion of the tip which fits into the
harrel of the iron, and also
sprinkle the graphite into the
~acket in which this tip fits, Thi
lubricant permits the tip to be
removed at any  time,  while
areases would be haked amd he-
come uscless.—/owis Castell,

GRAPHITE POWDER

DUSTED HERE AS =,
LUBRICANT ., |
i :
i
SOLDERING 4
1RON
Qm
_h\___!_:]

bw L
Gnuva

for May, 1940

Radio

Kinks

Each month the Editor will award a 2 years' subscription for the best kink
submitted. All other kinks published will he awarded eight months’ sub-
scriptions to RADIO & TELEVISION. Read these kinks: they will be of
real use to you, besides indicating what is wanted. Send a typewritten
or ink description with sketch of your favorite to the Kink Editor

High Frequeney
Monitor

A simple monitor for checking
the quality of a 2V5 mcter trans-
mitter can he made with no more
parts than a crystal detector, 2
fect of stiff wire or copper tul-
ing, and a pair of lhcad-phones.
The 2-foot pickup rod is placed
near the oscillator or feeder sys-
tem and the crystal detector i»
adjusted for maximuin volume
while someone speaks into the
microphone of the transmitter.—
", Pileelatis.

STIFF WIRE OR COPPER
'rusmo 2 /2 FT. LONG

[ X
“ CRYSTAL
DETECTOR

Vernier Dial
Here is a vernier dial which
~erviceable and can be
assembled {or a few cents or

Jom STVLE J | VARIABLE
o

|
BAKELITE (¢
DiaL |

s very

RUBBE
GROMMET

KNOB

irom parts jound in the junk
box.

A bolt is slipped throush a
sleeve, which is the same diam-
cter as the shaft of a variable
condenser. The hiead on the bolt
should be Tuge enough to hold
the <leeve. but small enongh to
co insile a knob.

The bolt is fastened to the
chassis by two small nuts and
adjusted so the sleeve turns
freely, vet is not loose end-wise.

A rubber grommet completes
the assembly. A knob of the set-
screw type should be used.—
M. E. Wolf.

CUT ON
DOTTED L(NES
@

Needing an antenna trimmer
condenser and being reluctant to
bhuy one at the time, I went
through my “junk pile” and
found a badly battered variable
condenser with good trimmers, I
cut the bakelite strip, as shown
in the drawing, and put nuts on
the adjusting screws and other
bolts that formerly went into
the condenser rotor and stator
frames. These salvaged trim-
mers worked fine.—FHeury Olsen,

Variable Condenser

To keep dust and stray :eld-
irom interfering with the pericct
functioning of the variable con-
denser, a large shicld is ca-ity
constructed and installed.

One needs only an  cipty
tobacco can of the praper size to
affurd plenty of space around the
variable condenser with which it
is to be used. .\ hole is drilled in
the center of the ean cover,
laree enough to afford clearance
for the condenser shaft. \ddi-
tional holes are drilled in the lid
for mounting it between  the
condenser and the pancl. Other
holes, as needed, are drilled into
the lower side of the can, to
afford passage for the wires con-
necting to the condenser.

This keeps dust from getting
under the condenser and into its
bearings, and alsv prevents stray
magnetic fields.—Jolu Me. Heer.

HOLE FOR
SHAFT

FOR MOUNTING TOBACCO
CONDENSER CAN LID

O e ——
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WINDOW GLASS
PLACEO IN CUT-
OUT, IN FAONT OF
866 TUBES ON
POWER SUPPLY,
SERVES AS A
PILOT LIGHT «__

PIECE OF
WINDOW
GLASS

Pilot Panel

A novel and attractive pilot
light system for the transmitter
can be made simply Ly inserting
a small window i the pancl of
the power supply rack. Ii 866
tubes are used, their blue glow
gives an attractive warning sig-
nal to the ham and is very im-
pressive when YI.'s and other~
visit the shack.—IFinston F.
Starks, IVOJIT.

This number marks
the TENTH YEAR
of
Continuous
Publication
of
RADIO
& TELEVISION

Telephone-Radio
Switeh
When the telepheme  ring-
while the radio receiver i
operating, it ts u~ually very hard
to conduct a comersation be-
cause of the noise. However, the

little gadget sketched herewith
USH
BUTTON ANTENNA
SMALL GQOUND

CDNDENSEE

shows a remote control “mui-
fler” that decreases the volumie
uf the receiver when operated
irom the telephone position.
With the push-lutton  open,
the radio operates at full volume.
but when the button is pressed.
a partial short-circuit is made
across the antenna and ground
posts of the receiver, and the
volunic is reduced. The ammmi
of reduction will depend upon the
value of the small fixed con-
denser. A fixed resistor may be
cmployed in place of the con-
denser.—T hornton Lyford.
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Lyestion Lox

Edited by Herman Yellin, W2AJL

Circuit for Radiorgan

TaeRY wWra e
r, oy 255
tevivca gt
l 2 abm 03
¥

? Can you publish the circuit
diggram of the Radiorgan (a
tone control system permitting
various stages of high end low
boost in the audio circuit)’—
Sam Kaufawm, Toronto, Can.

A. The Radiorgan is operated
by a six-button pushbution
switch which inserts or re-
moves various networks from
the circuit. It is used in the
Zenith receivers and its action
is similar to stops on an organ.

The circuit herewith shows that button “A” introduces a
capacity from the low tap on the volume control to cathode, passing
-the highs, buttons "B and "C” introduce a high boost into the
grid circuit of the first amplifier by adding capacity from a high
point on the volume control to a 100,000 ohm resistor on the
control. ‘Buttons “D” and “E" provide high cuts on the second
amplifier which is one section of the 6F8. The other triode of
the 6F8 serves as a phase inverter. \With all six buttons, a total
of 64 tone positions are available.

Novel tone contrel circuit.

Neo. 1212

Data on Frequeney Modulation
L)
@ Recently, I have read aud heard much about frequency
modulation; in fact, I have scen circults published in one of your
issues. If more siations make use of this new method of modulation,
:0ill additional tyvpes of tubes be required ?—H. Moran, Stapleton,
Staten Island, N. Y.

A. As additional stations designed for frequency modulation go
into operation more interest in such receivers capahle of repro-
ducing such programs will develop.

Fortunately, there is already a wide variety of receiving tube
types, including those that have been developed for television
service. These types should cover all F-A circuit requirements,
at least for the immediate future.

The first F-M receivers supplicd on a commercial basis com-
bine circuits for reception of present standard broadcast prograins
with additional circuits for F-) reception, and utilize types of
tubes already familiar and generally available.

If frequency modulation becomes available on anything like a
nationwide basis, there is no doubt that we will experience an
upturn in radio set building’ and listener interest.

214« 3 Meter Receiver

? Plcase print a diagram of
2V4-5 smeter receiver using a
1G6G tubc and suitable for use
as a  portable  recciver—IE.
Colver, Morison, 1.

A. We show a super-regen-
erative type of receiver, using
«ne section of the double
triode tube as an audio am-
pliticr. The transformer can be
of the 3to 1 or 4 to 1 ratio.
Some experimenting should be
done to get the correct cotl
size. as this will depend on
parts placement and lead length. All R.F. leads should be kept
;< short as possible,

AF.C= 25 TURNS
NS 2405.C 0w
& DIA. FORM

B+45-00V.
21/2-5 meter Receiver. No. 1213,
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Radio Conirol for Planes

? Some months aga, there appeared in one of Your issues com-
plete data on « simplificd radio control for model planes and
boats. Can vou advise what issue if appeared in and also if
copy still is available?—oe Klcinschmidt, Bronr, N. Y.

A. This article is still available. \Write our circulation depart-
ment requesting them to send you a copy of the August, 1938,
1ssue of SuorT Wave & TELEvVIsION,

Where is W2XWF?

? Recently I heard Station W2XIVE broadcasting recorded
music in the wltra-high froquencies—can you inform me where
this station is located and on what frequency they aperate’—
L. M. Jason, Newark, N. J.

A. This station is located at Columbus Circle in N. Y, City.
It is owned by W. G. H. Finch, and operates on a frequency of
41.8 megacycles, approximately 7.5 meters.

R.F.; Amplifier

? Please show a diggram of un R.F. emplifier using two 6L6G's
in parallel, capacity-coupled to the 6L6 oscillator shown in the
Question Box of Jannary '39/—L. T. Johnsoun, Pomona, Calif.

A. The addition of this stage should.make a nice little trans-
mitter, using moderate plate voltage. The 30 ohm resistors in
scries with each grid serve to prevent parasitic oscillations. The
piate coil should be of a size to tune to the desired band. A key
can be inserted at “X” if it is desired to key this amplifier.

r—'

50

100
MMF

- —— W > | -

b

Transmitter Hook-up. No. 1214,

Capacity Relay

? I the diagram for A.C.-D.C. Capacity Relay on page 277 of
the September issue there seems to be an ervor, in that 110 'a'al't.r
is connected directly across the fube heaters.—H. Lond, Detroit,
AMich.

A. The No. 7 prong of the 25A6 tube should be connected to the
other side of the 275 ohm, 50 watt resistor instead of the side
shown in the diagram. This resistor is used not only to lower .thc
voltage to the filaments, but allows the plate voltage to be varied.

100 Modulation Effects

@ When modulating my final amplifier 100% . how much shouwld
ma antenng current risefm—d. Tibyer, Chicago, I1M.

A. When feeding a pure sine wave of fixed frequency into the
modulator, the antenna current will increase by 2214% over the
current when the carrier is unmodulated. However, ordinary
speech is not a single pure tone but a very complex wave with
many peaks. Speaking into the microphone in an ordinary voice
and modulating 1009 on peaks should give about a 15%
increase in antenpa current.

Querfes to be answered by mail (not on this page) should be
accompanied by fee of 25¢ (stamps, coin or money order).
Where schematic diagram is necessary, our fee is 50c up to 5
tubes: for 5 to 8 tubes fee is 75¢; over 8 tubes, fee is $1.00.
No picture diagrams can be supplied.

RADIO & TELEVISION
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Buy Direct From the Manufacturer and Save © Buy Direct From the Manufacturer and Save © Buy Direct From the Manufacturer and Save ©

Buy Direct From the Manulacturer and Save ® Buy Direct From the Manulacturer and Save

SET-TESTER

A complete testing
laboratory in one unit,
1280 com-

v« CHANNEL- ANALYZER

Follows The SIGNAL from Antenna to Speaker

Make Model
1280 Obsolescence
Proof.
* Latest Design 4/
D'Arsonval " Type
Meter.
The well-established and wuthentic BIGNAL TRACING METHUOD * Works 0 to
locating the very circuft in which there lIs trouble, and the very cuin 125 Voits &0 Cycles
ponent that causes the trouble, s now for the Arst tlme avallabie st a A.C.

price any radlo serviceman can aftord.

The CHANNEL-ANALYZER will

Follow signal from antenna to spenker throurh ull stuges of ¥

recelver ever made.

Instantly track down exact cause of intermittent operation.

Automatie-Volume-Cofitrol  an Automatic.Fregquency .

Control. voltages and circuits without appreciably loading the circuit,
nnlni bulit-in highly sensitive Vacuum-Tube Volimeter.
Checl Xuct raln of every Individual stage in receiver.
'l'rncll}”down ind Jocate cause of distortion in R.F.. I.F.. and A.F.
amplifier.

¥ Check cxact operatlng voltuge of cach tube

% Locate leaky condensers snd 4il high-resistance shorts. 2150 show
opens,

¥ Mousure exact freauencies. nmount of drift and comparative output of

*

"
]
£
3
£
&

oscillators In superhets.

Track down exact cause of noise.
The Supcrior Channel-Analyzer comes housed in shiclded
cabinet _and features an’ attractive etched &lumipum
pancl. Supplied complete with tubes. three specially § 75
enpinecred shiclded input cables. each identified  as Aol
to its_purpose. Afso full operating instructions. Size
13" x 10" x 6. Shipping weight 19 pounds. ©nly ...

THE NEW
MODEL
1280

the Model
bines the Models 1250
Multitester and 1240
Tube Tester. (Sce
specifications of each
below.)
* Instantaneous Snap
Switches
Actual

Reduce
\ Testing
Time to Absolute
Minimum,

* Spare Socket and
Filament Voltages

Up to 120 Volts

Even thuce servicemsen who throush Last Durehuses Khow ther can always get RUIKI-VALUES
fren Bunerior. will be amazed and delighted when they reat the specltications of 1hls all-purpose
instrument and then note the unbellerably low price, The Model 1280 featurcs a 4%" D’ Arsonsal
1¥pe eter for eusy readlng of the vurlous scales.
aPpearance as well as serviceabillty in our new 1200 Iine of iest equipment. our Madel 1280
utilizes an aluminum ctehed punel. deslgned for beauly ss well as ruggedness. The nrimary
funetlon of an instrument i3, of course, 10 make measurements accurately and when designing
test equipment this is our first thought. However, we also apnreciate the jinbortant pary the
appearance of an instrument plays in the impression u serviceman makes on hls customers,
especinlly on home calls. We have. therefore. pald sheclal attentlon 1o the outward design of all
of our pew instruments. I'or Instance. the panel of this Model 1280 1s made of heacy-gauge
alominum and etched by a radically new Pprocess which results in & beautiful, coniidence
inspiring appearance

Mode! 1280 comes complete with test leads, tabular cata and instrue
tions. Shipping welght 18 pounds. Size 13* x'11” x 614*. Our net price

Portable cover $1.00 additional

Combines
Models 1240
and 1250

and in line with our new policy of stresslng

*192

THE NEW MODEL 1250

MULTITESTER

FOR PRECISE
RAPID
SERVICING

Etehed
aluminum
panel

Specially de-
signed electronic
rectifier enables
tinear A C. scale,
high stability and
little or no tem.
perature drift.

Here i3 an opportunity to acquire a Multi-Service, Precision Entineered
Instrument, for less than you would have to ray for an ordinary Volt-
Ohm Millinmmeter. Besides making the usual volt, resistance and cur-
rent measurements (both A.C, and D.C.) this unit accurately measures
the CAPACITIES of mica, paper and electrolytic condensers, INDUC-
TANCE of coils, chokes and transformers, DECIBEL gzain or loss, of
power amplifiers and public nddress systems, WATTS output of &m-

plifiers, receivers, ete.
SPECIFICATIONS

Complete A.C. and D.C. Voltage High and Low Capacity Scales
and Current Ranges -0005 to 1 mfd. and .05 to 50 mfd.
D.C.l Voltage:—0-15, 0-150, 0-760 3 Decibel Ranges

volts
A.C. Voltage:—0-15, 0-150, 0-750 _yq to +19. -10 to +38, - 10 to

volts
D.C. Current:—0-1, 0-15, 0-150. 53
0-750 ma.
AC. Current:—0-15, 0-150, 0-750 Inductance: 1 to 700 Henries
ma.
2 Resistance Ranges Watts: Based on 6 mw. at O D.B.
0-600 ohms, 500-5 megohms in 500 ohms .006000 to 600 Watts
Model 1250 works on 90-120 volts GO oyeles A.C. Comes ¢om $ 85
Plate with test leads, tabular chatts and finstruetions. Ship- l 1_
Ding welght 9 1bs. Rlze 912* x 11" x 6%". Qur net price

Portable cover $1.00 additional

« SUPERIOR INSTRUMENTS CO.

SLOPING PANEL

Instantaneous snap
switches reduce ac-
tual festing time to
absolute minimum.

Tests all tubes
14 to l‘l_! volls.

Sockets fo  all
tubes —
No adapters.

Swuperior is proud to offer the
newest and most practical tube
tester ever designed. Unbeliev-
ably low In price—unbelievably
high in performance.

% Tests all tubes. 1.4 to 117 volts, including 4. . 6. 7.

Bantam Jr., Peanut, single ended, fosting flament. Mercury Vapor Rteetifiers.
the new 8 serles, in fact every tube cesigned to dute

Spare socket included on front panel for any future tubes.

Tests by the well-established emission method for tube quality. dircetly cead on
the GOOD ?
Jewel protected neon

Tests shorts and leakages up 1o 2 megohms in all tubes.

Tests leakules and shoris Tn all elements AGAINST all eiements dn all tibes,
‘Tests BOTH plates in rectifiers

Tests Indlvidual sections such as diodes, triodes. pentodes, aote.. fn multi-
burpote ubes.

Latest t¥ype voltage regulator.

Features an attractive etched aluminum_panel.

Works on 90 to 125 volts U cyeles A.C.

*hn HHA% %%

Model 1240 comes complete wilh instructions and tabular datz
for every known type of receiving tube.
bounds. Slze 6" xT%"x 103" Our Net Price..............

THE NEW MODEL 1240

TUBE TESTER

TL. octals, loctals.

o4} Wioi4 )odi|@ 4Ang @ 0oAeS pue Jsinpoeinuey oyp Woig 3224@ Ang ® odes pue Jainjoeinuely o4z Woid Povig Ang e

BAD seale of the meter.

Shipping welght 12 $ l 18_5
Portable cover $1.00 additi

136 LIBERTY ST., DEPT. RTS
NEW YORK, N. Y.

pue 43injoejnuew

94ES pue Jdinjoejnuew o4y wol4 3donqg Ang @ dAeS pue idinjsejnuen 9y} woiy 3234ig Ang ‘@ saes
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What Do YOU Think?

Aussie Hears Colif. Police Cor

Editor,

I have been a reader of vour magazine for
about 6 vears and no other can beat it in
any way.

I am mainly interested in Ultra High Fre-
quency DX, especially the United States

Australian Short Wave Listening Post—owned
by Jamie Ferrier.

police stations, which operate between 7.5
and 10 metres. My best “catch” that I have
verified is the Beverly Hills (Calif.) Police
Station on 37.1 M.C. (8.1 metres). This is,
Ly the way, the highest frequency station
ever heard and verified in Australia. The

highest freq. station that I bave ever identi-
fied is JTR-1 on 39.140 kc.

My hest DX was the reception of Patrol
Car No. 223 in Los Angeles on 9.9 metres ;
these cars have only 135 watts power output.
The signal from this car was audible for
ahout 3 minutes and during that time it
reached R6!

The receiver I used for the above DX

I was a “Jones Ultra Gainer™ (3 tube); my

present receiver is a 7 tube super, very
similar to that described by George \W.
Shuart, W2AMN, in SW. & T. for Aug.
'1937.
I would like to hear irum some of you
SWL’s, especially you “Ultra SWL's”. 73.
Jaxe Ferrier (AWI29DX),
Winninhurn, Coleraine, Victoria.
{ Official Observer for Victoria)

Plenty of Useful Dope
Editor,

Just a few lines to say that we buy and
read five monthly radio magazines, hut
R.anio & TrLEvisiox has more useful dope
than the other four put together. and last
hut not least. yvour “swap” column is one
of the biggest helping hands ever given to
us begiunners,

CrLixtox KEAY,
292 Main St.,
Marseilles, TIl.

Lot's Listen In with

®AT present, the old DX game has slowed up

somewhat. due 1o the trouble “‘over there,”
which we all hope will end soon, and normalize
this little ot’ world of ours. .

The fir-t signs of the usunal Spring pickup are
just Dbecoming evident. although the past month
has heen rather erratic. Reception of the better
DX was noticeable shortly after mid-March, when,
due to the absence of many powerful British,
French and other European and colonial amateurs,
the better grade of ham DX was at once noticed,
and with_somc pleasure. hi, and probably many
of you OMs had similar experiences,

‘Again we a({)proach the QRN season, when
Dame Nature does her bit to make DXing mare
interesting by adding somme seasonal electrical in-
rerference to our reception, although this is partly
counteracted by improved DX reception of most
of the world. However, with the advent of the
warm seasons, the QRN situation cancels enjoy-
able SW broadcast receptions of stations located
above 31 meters. But most of us rarely stop at one
-tation long cnough to enjoy a program, hi! Let’s
look over the DX «ituation:

ETHIOPIA

12AA, 9.65 mc.. at_Addis Abeba, was well heard
here in Lastern U, S. on the L.1.A. special pro-
uram in January, in the late afternoon, although
their usual! sked is 3:30-5:30 a.m. daily, while on
Sunday, they operate from 2:30-5:30 a.m. and
g am.-2:30 pm. We suggest trying for I2AA,
for those who would like this catch, near the begin-
ning of the program, and on Sundays near 2:30
a.m. and 2:30 p.m.

AUSTRALIA

There's been quite a chanl;;-c recently in_the
Aussie SWBC (short-wave broadcast) stations,
and we want to thank all the hoys who sent dope
on_the various new calls and skeds,

VLQS5, 9.587 mc. at Sydney, is most often
reported, and should be, being beamed on the
U. S. daily 7-8 a.m. when VKs are best received
in the east. VLQ35 operates in parallel with the
powerful VLQ, 9.68 mc., the new 16 kw. station
also at Sydney, with same sked. Reports should
be OK with just call letters and location for QRA.

VILR3 at Melbourne has moved to 11.85 mc,
and, with an added sked of 6:353-7 a.m. which pro-
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Here's one of Short Wave's grand Old Timers,
Gus Gallagher of San Francisco, Calif.

gram is beamed at the Pacific I-les, should be well
heard all summer, if this frequency is adhered teo,
which_we doubt.

VLW2, 9.645 mc.. Perth, W. A, is a good bet
on a sked of 6-11 a.m. with English news at 8:50
a.m. VLIW3, I1.83 mc.. also at Perth, can Dbe
heard near the end of their 1.5 a.m. sked, with
signal improving with the warm weather,

FIJI ISLANDS

VPD2, 9,535 mc., at Suva, has changed their
cked to 4-3 a.m, with their new Xmtr, which is a

www americanradiohistorv.com

Likes Cur S-W Stotion List
Editor,

As a regular reader of your valuable
journal. I would like to congratulate your
excellent contributor, Joe Miller. He can
certainly pull them in and get verification
of his fine work.

I have found his column of inumense bene-
fit, and althongh I receive my copy of
R. & T. later than my friends in the U.S.A..
I have nevertheless been able to receive
stations from “Joe’s” list, which I probably
would have missed if I had not been a reader
of your journal.

Thanking vou for many happy hours
spent with Raviw & TeLEVIsION,

Ervest I. Locax,
4 Fanshawe Street,
Bengco, Hertford,
England.

Television Student Likes R. & T.
Editor,

Your magazine has been of invaluable
aid to me all through my studies as a stu-
dent in a Television School, from which I
recently graduated. I am very much pleased
to sec that it is getting better all the time.
Keep up the good work.

GeorcE J. Cook,
2031 149 Street,
Whitestone, N. Y.

goe Millex

good bet for all whe havew't yct received their
“FB” QSL.

MOZAMBIQUE

CR7BE, 9.645, Lourenco Marques, has been
enjoyably received here this winter, and we do
hope none nf you missed this really FB DX sta
tion, one with such an excellent signal that one
could tune it in merely for the entertainment
value, Near the end of their 2-4 p.m. i5 the bext
bet. Another sked, 7-8 a.m., and directed at North
America, is badly QRM'd. CR7BE uses 10 kw..
and may soon add other frequencies, as they have
obtained license to ise CR7BF on 11.835. CR7BG
on 15.285. and CR7BI on 17.915 mc. OM Eric
Butcher, formerly of Cokeville, Wyoming, and
now aboard the 5. 5. Nemaha, cruising between
New Orleans and East Africa, is well supplied as
to DX, haviny in his shack an RME 70 and
DB 20, and a skywire 70 feet up hooked on the
aftermast. Eric reports CRYBE FB, as he cer-
tainly should, being almost there at the time. Bon
voyage, OM!

NETHERLANDS EAST INDIES

YCP. 9.125 mc., at Balikpapan. Dutch Borneo.
has changed call to YCC. This FIB DX catch may
occasionally be heard phoning with other Javanese
phones in the early hours mostly 5.7 a.m. YBG.
10.43 mec., Medin, Sumatra, another nice country
to snag, has changed call to YBFJ3, why—we den't
know. YBF3 is still a good bet near 5:30 a.m.
when it is used to contact the homeland, and really
romps in with a fine signal!

ROMANIA

Radio Bucharest. 9.234 mc., using 300 watts,
now has a new sked, operating up to 7 p.n., when
it plays the National anthem. This is an oppor-
tunity to add a hard 1o QSL country to one’s list
of verified countries. Romanian hanis are notori-
ous for their determined refusal to QSL reports,
50 here’s a really good chance. as this station is
in the clear, well off the 31 meter mess. A g
identification aid is a 10 note bugle call used
as an interval signal. We feel that the QRA Radio
Bucharest, Bucharest, Romania, will suffice, lack-
ing full QRA at present. Good luck!

(Continued on page 41)
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MODEL 435

K-tube communication recelver which
broud to
40,600 KC 1l four freq
latest features are Inclug
nwnooutstanding buy for 1alp —anid 4t

Price
YOUR PRICE

type

bands.

ey range

MODEL 436

A new  oulatimding  Heceiver ineorporaring
features of the basic Model i3
and additimel  rellgeteeits,  Fakel
amazing low jusg

YOUR PRICE

MODEL 431

ALLIED RADIO

Here's the firal of Howatd’s new “Progressive Series’ —u
you will be
Has continuous tuniig from 5 KO
All the very
e to make thls cumpaet receive
n unbeatably low

.$29.95

Terms: $4.50 down, $4.50 monthly for & months,

all of i
fdlus nolse limiter efrcuit
witly value at this

$39.95

Terms: $5.95 down, $6.00 monthly for 6 months,
A more advaneed model of the 436. Full 9-tube rireult

with tuned R.F. stage on all bunds and many additiong!

Terms: $6.20 down, $7.39 monthly for B months.

833 WEST JACKSON BLVD.,

NEW *p

The miast
Ceuiver  hyiestyy t
Developgy by 1 T
d-:ll. im i I0OWARD
U
—d -e . the
used iy i
'ilt."ge(rl)mes @ llmlit:'l o
g v
temal ' O ll;ml i
" T for fusg $uz -
tissted ami o, 0 Roq
OTE; d

Model 608 ¢

t

2 GREAT NEW CATALOGS

For moro complete information on the new
Howard *‘Progressive Series’ send for
ALLIED'S 2 FREE Catalogs: [, A {72-
page general catalog covering Everything
in Radio including 60 new KNIGHT Ra-
dios; 18 new Sound Systems; new Amateur
equioment: Builders” Supplies: Service.
men’s equipment, and 15.000 Quality Radio
items. 2. A new catalog directed to the
Amateur Exclusively—a compiiation of every
conceivable piece of Amateur Equipment,

SEND COUPON TODAY!

650 PRESELECTOR

A new high-gain preselector designed expeciab
for use Wilh the Howard Commuinications Re-
ceivers. Consists of twa ¢ F. atages hav.

superb features, 3 a :

MODEL 437 loss ervstal ooo....oooeioo.., . 85450 DE oo clamte
Torms: $5.45 down, $6.49 monthly for & months. VOUR PRICE ... ..iiiiieiie..s $29,95

MODEL 437 with erdstal ... . iieiinn. $62.00 Terms: $4.50 down. $4.50 monthly for 6 months.

LOOP ANTFNN Y $7.50

GORPORATION
CHICAGO, ILLINOIS

Y ou g
t to Recure the |

BIG NEWS ! ASK ALLIED ABOUT THE NEW

ROGRESS|VE

B g geoyy burchase plan

1

ut origi
arcier L. evg Miproved equipment, Elnally

Instaiied ot tactory for s Lraster for all modefe

T --------ﬂ

SERIES” pLAN

Protects your

un";‘ :’

evel

.00 ad

610"
“610” POWER PACK

A suPerh compact rvibrator-iype power zupply for
usé with Howard Models 135. 136 or 437 when
operated atl poinis not supplled with 110 volts. 50-60
ryele \.C. Easily attachable. Opwtates from 6-volt

battery s t 2'50

tomblete with vibrator and cables | ...

MODEL 460

This famous Howard ten-tube Superhet has 3 tuning

range from 43 MC to 540 KU In four bands

Incorporates o built-in Noise Llmiter and Fre.

nuency Monitor and many outstunding fea s'g 95
: .

tures. MODEL 460, less crystal ., ..
Terms: $8.00 down. $6.38 monthly for 12 months.
MODEL 460, with crystal 87.48

"= Lg
Terms: $8.78 down, $6.96 monthly for 12 months,

R R R R R Ty .
ALLIED Radio Corporation 1
Dept. 3-AE-0, 833 W. Jackson Blvd, .
Chicago, 111, H

]

= ®end your New FREE spring Catalog. 1

O Send your New FREB Amatcur vatalog. :
]

. [ ]
Name [ ]
[ ]

Address (]
[ ]

City

zontal antenna arc supported by the same
mast and are not more than ten to tifteen
feet apart.

The effectivencss of this combination is
undoubtedly  heightened by the fact that
the horizontal antenna employs matched
feeders whiclh climinate the possibility of
coupling between the two systems where
the lead-ins run down the side of the louse.
1f such coupling did exist the two systems
would work as one and diversity action
would be nullified. The remwedy in that casc
would be to keep the lead-in wires well
separated. Another factor in the system
described is that the matched fecders do
not pick up any appreciable amount of
signal and the pick-up is therefore almost
entirely in the horizontal flat-top.

For those who wish to experiment with
this diversity idea it may be more simple to
employ two horizontal antennas. These can
he fairly close together if necessary, as
both on the same roof for instance, but in
that casc should be run approximately at
right angles to one another, Also, as alrcady
mentioned, their lead-ins, if they are the
single wire type, should be kept separated
as much as possible,

for May. 1940

"Diversity”’ Reception

Made Practical

{Continued from page 18)

There is just onc more bit of advice,
gained from considerablce experience in thiz
field. That is to employ leadphones rather
than loudspeakers. This can he done by
putting separate cords on cach headphone
of a pair and then plugging one in on each
receiver. Where loudspeakers are used noise
i~ more troublesome. At an in~tant when
the signal has 1aded out on one receiver,
the release of the a.v.c. system will allow
the noise to rise. As a result the impres-
sion will be gained that reception is noisy
althouglh the signal may be coming in beau-
tifully at the moment on the other receiver.
\Where headphoncs are used the noise is
much less noticeable.

As for practical results, a relatively sim-
ple diversity set up if operating properly
will invariably reduce fading to a marked
degree. It will make many signals in-
telligible which, using the couventional
single receiver, would not be understand-

wwWw.americanradiohistorv.com

Please Mention This Magazine When Writing Adveartisers

able. 1t will oftentimes enable the ham to
continue QSO’s which would otherwise be
“washed out” by fading and it will make all
short-wave reception more dependable and
enjovable, ¢apectally for the DX'er.

And it might be added, incidentally,
that cven when the steadiness of signal~
makes diversity unnecessary, the presence
of two operating reccivers offers the lamt
other advantages as well. In a threc-way
QSO cauch receiver can be left tuned to one
statiott to avoid shuttling back and forth
between them; one receiver can be left
tuned to a station which it is desired to
contact but which is tied up in another
QSO at the moment, and the other used
for scanning the band while waiting, ctc.

Based on our own ¢xperience we would!
say that many hams (and short-wave
fans as well) would find it distinctly worth
while to keep the old receiver when pur
chasing a new one, applving it to tlic use
described above, rather than turning it in for
an oftentimes negligible allowance. At
least keep it long enough to try the twu
out together to determine whether they
will work together as a diversity team.

(Continned on page 27)
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World Short Wave Stations

evi.&ecz > ; -Monfé [7

Reports on station changes are appreciated.

Complete List of SW
Broadcast Stations

Mc. Call Mc. Call Mec. Call
20550 W2XQO NEW YORK CITY, N. Y. 1130 m. || 21450 DJS BERLIN, GERMANY, 1399 m., || 15325 JLT3 TOKYO, JAPAN, 1958 m, 9-10.3¢
Noon-9 pm. Addr,, Broadcasting House. pm.
26500 WIXTA  HARRISBURG, ILL., 11.32 . 14 1205.7.55 am. To Asia. 15320 OZH SKAMLEBAK, DENMARK, 19.5¢
om. 19.020 HS&PJ  BANGKOK, THAI, 1577 m. Mon- m., Sun. B am.1.30 pm. Dly. 1-
26.400 WIXAZ MIL;NAUKEE ) wis., C!I'%k m.. days 8- 10’ am. See 15.23 mc. 1.30 me e ndd
Addr. The' Journai Co. Relays 15.310 GSP DAVENTRY, EN m., r.
WIN from | pm. to midnite, || 18400 HBF A, s " Fror a1 (See 17.79 mc.) 25 am., 11'52am .
20.150 W4XA  NASHVILLE, TENN. 1147 m, 10.15 am, I rf“;\hﬁ'e 13035,
2150 WexUP ST"DD""- 53&-"&:“ re || KHE  KAHUKU, HAWAL, 1669 m. Sats, and 445 o wsen s
. kS'l?'l:léL&m.-l . 11.47 m. Rei. 55"3; 8.30-9 pm. Also irreg. a 15.310 YDB SOERABAJA, JAVA, N. E. 1. I9w
m. Addr. NIROM. 1030 pm.:2
26125 WSXAU OKLA;!OMA CITY, OKLA., I1.483 am.. Sat. 7.30 pm..2 am.
ar.-il pm.
15.300 2RO6  ROME, ITALY, 19.61 m., 4.10.455
26.100 WXJL  SUPERIOR, WIS., 11.49 m. Relays /6 ﬂet. ﬂto“{c‘ut ﬂ‘nd am.; 10 am.-1206 pm.; 1-2.]
WEBC dainy. 11 am.3 pm. 17.845 DJH BERLIN, GERMANY, 1581 m., 5975 am., Il am.b pm. hoi
26.050 WIXTC  MINNEAPOLIS, MINN., 1151 m. 12.05-7.50, 8-11 am. N.'A. 8.15.10.10 pm. News at 10,
Relays WCTN 10 am.-8 pm. : 15.295 TPB4 PARIS, FRANCE. 19.61 m. 5530,
2.050 WIXH SOUTH BEND, IND. 1151 m. 17.840 EIRE M(l)bYBE;Rl;lnM AddA:Hk?;‘is' Eire‘:nﬁ' 7.30-8 am. to Africa.
lAddrwgg%?CVFB:&d 23r(l)bbugoe. Re 7.30-8.30, 9-10 am. "1} 15.290 YUD3 DElL;”, |;l%|A, 189.6023ron. Addri A;(;
ays . .30-6.30 om., a Ra 1 am., 11
exc. Sat. and Sun. and Thurs. 17.840 HVJ VA|IICAN SJPd" eslg:aayz m. Heard am2.30 l:I)an 9.30 pm.-12 Fm
26000 WeXUJ CINC (o] L1154 m, 2.4 Col el n . Mon. |-4 am.; Tues.. Thurs., Fri,
0 pm.INNATI, HIO. T1.54 m. 24 [} o0 LRAS BUFENOSSS AIRES, ARG., 1683 m. gaf_.qlllo am.: Wed. 2.4 am:
26000 WIXA  KANSAS CITY, MO., 1154 m.. i Tk at.'9.30 am.3.30 am.
NS T M ot ey {17630 weex  NEW YORK CITY, 1683 m. Addr. [ 15.29% LRU BUENOS AIRES, ARG., 19.62 m.,
Ce. 12 roon-3 pm. CBS, 485 Madison Ave., N. Y. C, Addr. Mundo. Relays LRI,
2.950 WIXNU CINCINNATI, OHIO. '8¢ ~ . ) Gl U 810 ar.
7 am.-2, 4 pm.-! am. 17.820 2RCB  ROME, ITALY. 16.84 m., Addr. (See || 15.280 DJQ BERLIN, GERMANY, 1943 m.,
ZRO 11.81 me.) 430-7.15 am., Addr. Broadcasting House. 12.05.
25.900 WIXPD ST. LOUIS, MO., 116 m. Addr. 9.30-10.55 am., 6755 pm. to So. 1110 am.
e 45 e " SN0 e v oavenTRY, Eveuanp, a7 W N O B o
o : 17. m., & l. mc aily exc. a
25.400 WIXLA  DENVER, COLO., 11 81 r. Adcress 7845 9-11.45 am. to No. Amer. and Sum, 1:3.30 prm., Sun. 1-2.35
(SCIrle'y Savoy Ho'e’l ’Re"g .8 K!-.IZ2 ews, 8.15 11 am. pm. to Europe.
erihies o~ reports, ar . 17 .
o e DAVEN'R'{Ode?'s'fog 5% || s wisx  ciuoap TRUILLO, D, R, 1945
BBC °© 45;9-10.18 m lays HIX Sun. 7.40.9.40 arr.
2300 WSXD  DALLAS, TEXAS, 1185 m. 12.30- Ties. ‘"‘:, Fri, B10-10.10 pm
30 pr. 17.785 JZL Toxvo, JAPAN, 16.86 m. Irregular. - '
26,300 WIXOK ST. LOUIS, MO, 11.86 m. Addr. 15270 WCAB  PHILA., PA., 1945 m. (Addr. See
St. Louis Times-Star, Relays || 17.780 WNBI BO'\%PJD :lROIOg, Nd. Jc.:. 16.87 m., 21.52 "'\C) 12 n.-6 pm. to S. A,
KXOK. r. Natl. Broad. Co,, am.-
260 6 DAVENTRY, ENG., 19.66 m., Addr.
%300 Wl NEW YORK, N. Y. |1 86 m. Aaor. '4.I5S pmA. to Europe, 4-8.15 pm. 15.260 651 i N g o )ng!’l‘;‘_s ar“',
Bamberger Broad. Service, 440 O eb il 11,52 am.-3.30 pm. to Africa.
Brnadway Relays WOR 11.30 am.- || 17.770 PH12 HUIZEN, HOLLAND, 1688 m.,
3.45, 54 Addr. (See PHI, [1.730 mc.) Sun. || 15.250 WRUL  BOSTON, MASS. 19.67 m., Add-.
50 WIXUP  NEW YORK CITY. 1188 m. 46 pr. 6.40.7.40 am. fo Far East. University Club. | ",“,"zme”cfo s
21640 GRZ DAVENTRY, ENG., 13.86 m. Addr. || 17765 TPB3 ";R'SﬂisFR:ﬁCEH;ﬁf’mT- il G,
EBC. London. Unused ot wres Mondial.” 510 am. 1545 TPAZ  PARIS, FRANCE, 19.48 m. Add:.
17.7 BERLIN, GERM 98 Bis. Blvd. aussmann, "Paris
21.630 WRCA  BOUND aRoox N 4 387 m. |77 DUE Addr. Broadcas:.:; Holubse8712r5‘5- Mondial”" 510 am. only.
Addr NBS (DA LR 1 em. 15240 2RO14 ROME, ITALY, 1968 m. lrreqular.
pm. atn menca
240 YUF BELGRADE, YUGOSLAVIA. 19.68
287 WCBX  NEW YORK CITY, 1301 . Ad: End of Broadcast Band 5 e 98 pm. o SA.
4 adison Ave am..
19.68
235 pe. o bocre. deeanlar || 17310 w2xGB HICKSVILPLE Lo, N| Y. 735, 15240 YUG BELGRBA(PEMYL;GP?:%AV!A
21,550 GST DAVENTRY ENG., 1392 m., Add: ddr. Press Wireless, Box 29. Lo MARQUES, MOZAM.
B.B.C. Londo- | 5-40-8:45. 9.9-15, Tegs 59 30-11.30 am. except Sat. || 15240 CR78D a?gﬁgc%w m°430630 x4
9:20-II 30 am. o F2EB D.lal"BOU'I[T T Y Il am., noon-4 pm.
21.565 DM BERLIN, GERMANY, 1392 . || 17.280 : || 15220 PCJ2  HUIZEN, HOLLAND, 1971 m.
Add:  Broadcasting House. Irreg. %::;'B- C'Zgh" :_“m':"T':" B?(B%aNa:'. Addr. 'N. Sv Ph;h;’os Rd.f,dioMH“.
21540 WPIT  PITTSBURGH, PA., 13.93 ., Addr. : versum._ Sun. 7.40-10.05, Mon.
Grart Bidg. Relavs KDXA &30 RRIDELY ”S,ic%“;g,}i,é.gs-';;,.{"-" m.. 57.30 LT D) A e
5 15370 HAS3 nqu.zres;r dHlIJPEGARé 1952 m. Wed. 7.40-10.50 am.
21.530 GSJ AVENTRY, ENG., 13.93 m., Addr. r. Radiclaber, Gyal
Mee 21550 e} SH0BAE am o 1030 am, 15,210 WPIT Pl(r;esent;foes‘.‘g r:cA) 8|1r7“2.;np":ddr.
21520 WCAB  PHILA, PA. 1394 = Addr ]'5:380 DZ6 ZEESEN, GERMANY, 1953 _m.
g Col. 'Brcad. S 485 Madi e ‘Addr. Reichspostzenstralamt. Tests || 15.200 DJB BERLIN, GERMANY, 19.74 m.
° rca yst.. e irreqularly. Ams. Addr.” B'c'st’'q. House: 12.05-8
Ave., N. Y. C. 12 n. to 345 pm, £.30.9. 9.15.9.30 am.; (1.10-11.40
exc. S;a‘ S& C\:\n Sun. 12 r.-2.3 am., 4.50-10.45 pm. for N, A.
Lilul ld elsa alul News 6.45, 8.30 and 9.15 am.; &,
21510 2ROM6  ROME, ITALY. 13.94 m. 9-9.55 am., 8.15, 10.30' pm.
sl 19 Met. Broadeast Band | . . ..o ANKARA, TURKEY, 1974 m, Nows
21.500 WGEA SCHENECTADY, N. Y., 1395 m., in English at 7.15 am.
Gereral Electric Co.. 811 am. (['530 DIR  BERLIN, G ER N s 120517 || 15.1% XGOX ~ SZECHWAN. CHINA. 1975 m.
21.480 PHN HlAIdZdEN,N HVOL%:PD Hnl.% ™. am., 4.55-10.50 pm. to C.A. 8.30-19-30I. 10:11.05 pm. »
r. N. V. Philips, Hilversum. 15.150 OIE LAHTI, FINLAND. 19.75 m. Addr,
frreqular. 6.10:9.35 am. 15330 KGEl  SAN ;ggycgg;‘go,cgg,ﬁ;c 25 (See 'OFD, 9.5 mc). 1:05-4 am, ¥
21.470 GSH DAVENTRY, ENG., 1397 m, 5.40- 530°11.15 pm. to So. America. | am.-5 pm.
8.45 am. to Africa. 15330 WGEA SCHENECTADY, N. Y., 1956 m., 15.180 630 DA;’ENTIB,\;.?ENG-. 19.76 m., Addr.
21450 WRUL  BOSTON, MASS. (398 m. Addr. Addr. General Electric Co. Re. (See me.}
University Club. 10 am.noon, lays WGY. am.-6 pm. to || 15.180 RY%$ MOSCOW, USSR, 1976 m,
Suns. to Europe. Europe. 3.3.45 am. {Eng.} to No. Am.
ANl Schedules Eastern Standard Time
24 RADIO & TELEVISION
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Mec.
15.170

15,186

15.160

15.160
15.155

15.150

15.140

15.135
15.130

15.130

15.120
15.120

18110

15.100
15.040

Call
TGWA

LKY

JZK

XEWW
SBT
YDC

GSF

JLn
TPB

WRUW.
WRUL

CSw4

HvYJ

oJL

2ROI2
RKI

GUATEMALA CITY, GUAT., 19.77
m., Addr. Ministre de Fomento.
Dailv 12.45-1.45 pm.; Sun. [.45-

L5 pm.

OSLO NORWAY
am.-

TOKYO, JAPAN, 19.79 m. 4.30-5.30,
89 pm. to N. A. News at 8.15
pm.

MEXICO CITY, MEXICO, 19.79 m.,

<12 m., irregular.

MOTAI.A. SWEDEN, 19.80 m. 1I-
4.30 pm.

BANDOENG, JAYA, 19.8 m., Addr.
NIROMé?pmexSa'
1030 pm.-2 am., Sat. 7.30 pm.- -2
am., daily 4.30-1030 am.

DAVENTRY, ENG., 19.82 m. Addr.
{5ee 17.7%3 mc.) 2.18-5, 5.40-8.45,
9-11.30 am., 3.50-6 pm.

19.78 m. 8.50

TOKYO, JAPAN, 19.82 ~. 8-9.30
am. to China. Irregular.
PARIS, FRANCE, [9.83 m, B-cad-

casts to U. 5. 11.30 am.-12.30 pm.

BOSTON, MASS.,, 19.83 m., Addr.
World-Wide Bcas?g Founda-
tion. University Club. 2.5, 8.45.
10.30 p~.: Sat. 3.5 pm., Sun.
10 am.-noon.
LISBON, PORTUGAL, 19.84 .
79 am.

VATICAN CITY, 1984 m. Tues.

8.30.9, 10-10.30 am.. Suns. 1-1.30
pm. to N.A. Wed. 8.30-9 p~
BERLIN, GERMANY, 1985 m.,
Addr, (See 15280 mc.) 12.05-2
am. to N.A. 1040 am.-425 pm

to Africa.
ROME, ITALY. 1987 m. lrreg. 4-
5.30, 4.7.25, 7.30-9 pm.
MOSCOW, USSR, 1995 m.
Works Tashkert rear 7 av.; 7

8.30 pm. to N.A. 8309 p—.
Franch.

e=———=Fnd of Broadcast Band

14,940

14.920
14,795

14.600

14.535

14.480
14.440

14.420

13.900
12.882
12.486
12,480

12.310

12.000

11.970

11.945

PSE

KQH
19A
JVH

HBJ

DIH

HC1JB

YNDG
WIXDH
HIIN
HCJB

YOFB

RNE

HI12X

CB1180

RIO DE JANEIRO, BRAZIL. 20.08

r Broadcasts 6-7 pm., Wad.
4.4.10 pm,, Thyrs, 3.3.30 pm,
KAHUKU, HAWALII, 20.11 m. Sats

8.30-9 pm. Sun. 9-9.30 pm.

ROME, ITALY, 20.28 m. 4.30-5 am.
In Arabic.

NAZAKI, JAPAN, 20.55 m. Works
Europe 4.8 am. Rel. JOAK |
after midnight.

GENEVA, SWITZERLAND, 20.64 m,
Addr. Radio Nations. Broadcasts
Wed. 6.45.8.15; 8.40-10.15 pm. to

No. Am. News in Englisk 9.30
9.35 pm.
BERLIN, GERMANY. 7.1053 p~

almost daily.

RADIC MALAGA, SPAIN, 20.78 m.
Relays Salamanca 5.45.7.30 pm.
Sometimes 2-4 pm.

QPUITO, ECUADOR, 20.80 m. 7.8.15,
11.30 am.-2.30, 4.45 pm.-10.15 pm.
Exc. Mon.

LEON, NICARAGUA, 2158 .
S 1230-". or 1.30 a~.
ELGIN, ILL., 23.32 m, Press Wire:

less, Tests 2-5 pm.

TRUJILLO CITY, DOM. REP., 24.03
m, 6.40-10.40 am., 5.10.9.40 pr,

QUITO, ECUADOR, 24.08 m. Daily
exc, Mon, 7.8.15, 11.30 am.-2.30
5.10.30 pm,

ST. JOHNS, NEWFOUNDLAND.
2437 m. 5.30.7.30 pm,

MOSCOW, USSR, 25 m. 7-9 pm.
to N.A. Fre3, breaks. 9 pm..5
am., %11 a~.

CIUDAD TRUJILLO, D. R., 25.07
m., Addr, La Voz de Hispaniola.
Re! ays HIX Tue. and Fri. 8.10-
10.10 pm. Sun. 7.40-9.40 am.

SANTIAGO, CHILE, 25.12 m. 7.3
am., 450 11 pm.

25 Met. Lroadcast Land

11.940

1.910

11.900

for May,

TI2ZXD

CDI1%0

picle)

SAN JOSE, COSTA RICA, 25.13 m.
La Voz del Pilot. Aparnda 1729.
7.30 am.-noon, 4.10 p

VALDIVIA, CHILE, 25. |9 m., P, O.
Box 642, Rerays CB&9 10 am.-I
. 5-10.30 pm.
SZECHWAN CHINA., 2521 =,
5.30.7.35 7409 9.40. i
.50 am. 2420, noszo o
News 615 a~. § pm,

(Continued on folloreing page)
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Here's YOUR Practical

TRAINING for RADIO

able radio study been made so easy.

Is this the COMPLETE
1-Yolume Training Course
You've Wanted?

YOU need no longer be held back
from a radio career because you
could not spend the time or money
to take a course in radio and elec-
tricity. You need not stay back in a
humdrum boresome job because you
iack the background for the good
position just ahead! Here, in one
single inexpensive volume, is all you
missed—and more. Here are the
essentials demanded of every radio
technician by modern broadeast stations, ra-
dio _service firms, manufacturers. sound-film
studios, etec. Never before has urofitable radio
study been such a delightful pastime!

The Opportunity of a Lifetime

(‘erslrcn'll Radio Physics Course ls [T emzy to read

our . aw y 'pent
Vith th volume wil quickiy t you
into a uelt trained radio man re your-el! for
advancement, Maore mohey., a mnzeni:l occupation, a

satisfying_ professinn and ihe respect of your friends
by this -Imrle means wmch 18 ghcer Pleasure. morw
rnn than ball games or movies.

SHORT-CUT COURSES OF SELF-INSTRUCTION
Prepared by That World-Famous Authority
MFRED A. GHIRARDI

dio Phyo;:s Course is a miracle
of condenu( . _Thirty-six volumes

with echematic «isKTams, charts,
shotos, etc. Never before ha\e lhl'
asie facts aboul Sou S

and Music heeh »o clea;

fully presented. Never before have
the fundamental hrinciples of Elee:
iricity been 8o eary o mastor At

of mathematics
dues it matter whether of not you
¢ had_any prﬂlcuw electrical
hing. This gred Kk was writ:
ten especially m l ach you yadio
in your own home. And believe it
ur nm. this hwxhn
‘l your: to 1)
hal—only ‘$al \nu d have lo pay many tines this priee
10 cover the same ground in’ any other course—anl
¢ven su you could never dnnllc.le "Ghlr.rd

=36 Volumes in 1-

RADIO, ELECTRICITY and SOUND |
Complete Plus Many Other Valuable Spe-
cial Features are covered in these 36 big
Chapter-Sections, 508 Schematic Diagrams,
Charts and Photos. 856 Review Questions.

1. Radio Broadcasting 19. Construction Fea-
-yn m _lrpm- of  Vacuum
2. Speor and be:
Iullc “as nolned to 20. Vl:uum Tobe 1
ca. tector and Amnll-
3. fier action ;
21, Radio Frequency
a e Amplification

Suptrhctoradyne Re-
rs.

8. Magn m.
7. Elsctromagnetism.
8., Electromagnetic in-

. if
. Loud sn.a ers.

duction. 26. Battery Operated |
9. Inductance and In- Receivers.,

ductors, 27, Power Supoly Units.
10. Capacitance and 28. Electric Receivers,

Condens#rs. meb n d

11. A ternahnq Current sce
Cireu . Phonograph P-cku >
12. E ectrnc Filters. ang Sound Amplifi-
13. Electrical Measur- er Systems.
ing Instruments. a1, lSlmr‘! Wave Recep-
a- ion.

14. Electromagnstic R, 32. Vacuum Tube Ap.
1s plications lnd Pho-
e toelectric Cells.

33, Ielwu-on
N - 5 ntennas a
16, The Receiving Sta. >4 ghtenn LI
tion. Detection with a3, -r,“,ng and Serv-
Crystals. cing
17. Elementary Studyof 3g, s°|‘”¢ Motion Pice
the Vacuum Tube. u
18, Vacuum Tube Char- Ap»nduxu (Charts,

acteristics.

912 Pages

Get Started - RUSH THIS COUPON NOW

I‘--------------------l

www.americanradiohistorv.com

Allin ONE Handy Volume!

Every phase of Radio, Electricity, Television,
Sound and Cathode-Ray Tubes made crystal-
clear by A. A. Ghirardi in his fascinating,
readable style. Never before has profit-

So Easy
1t’s Amazing!

The whole science of Ra-

dio wunrolls before you.
from  ejementary  theory
right up through the latest
developinents and appllea-
tions, in word plctures
and Kl'thlC diakrams so vivld you cannot ¢ver forget
them. The Intricacies of Cathode-Ray Tubes  and
Phatoeleetzie Cells are esplained away zo silply You
will wonder o they could ever :mm you. ‘The facts
about Fublic Address Systems. it Motlon I'ie
tures. Plonogtaph Pickups becume tnol: in your hands,
1ools with which to work In butlding your future in
the coming specialized profession of Sound Fnaineering.

Learn Television, Too!

The story of Television becomes a3 llving drama.
with 1s technical problems so clearly sct forth you

No Further
Poyments

Will under: them better than do muny of ‘the
"uld-llmerl

Textin %enlclnk Automobile and  Aireraft
Radjo: ption; and invaiuable Charts

d Rece
and lele» ﬂ)mnlete this hus:e comprehensive Radio
Course, making it the xreatcst bargain in radio edu-
cation of all time! That's why It's uscd and praised
0 %chonis and ntudcntl than any other
i) by the U, 8. Army
i . It's com-
lt s concizel 1U's easy! It's authoritative!
d In Boelng Aeronautics Course
**We have found Ghirardi's Radio Physics Course Lo be
an coxtremely valuable walning aid and, as a matter
of fact. have considercd it as the 'mhle for scveral
of the other courses we are giving h —E. J. Krenz,
Boeing School of aeronautics. Oakllnd cCalif.

USE IT pavs—OUR RISK!

We want you io see thia book. We want you to
Udge for yourself. in your own home and at Your
elauu-, just how much if can mean to you. Fill out
the uncn below and mall it at once. Ghlnrdl'
l-dno Physics Course wlill sent you by return mail.
Examine the fine blndlnz the large. clear type; take

n I ete'
Us

if you wish to own it at the anaz.
ia% price of only $4. postage prepaid.

Money.Back Guarantee — ACT NOW!

17 after readink and e inin& Radio Physics
Course, you are not thoroughly sstisfied In every way
retumn the book in Xood condition within the five.day
trial neriod, and every penny of your money 3
itmmediately refunded. You you cannot lose! So
send the coupon without delay. This is the greatest
oppoftunity ever offes uw r & complets radio
education at this astoundin® ptice. You couldn't do
better anywhere. Don’t pass up vour one hir chanre
to get inside "l.he prufession with a future.” It all
depends on what you
about lhnl llttle coudpon
below. l'l' ouT!
MaIL T, AT ON

Read the buok for
5 days. If not
fuliy satisfied.
return it In good
conditinn and get
your muney re
funded at once.
Our Risk!  Your Gsin!

l-Il -=
[ ] RADIO & TECHN!CAL PUBL. Cco. Rooks
45 Astor Plaes, New Shipped
B oeot. RAT-50 Ponlpald Anywhcrc [
B O Enclosed rind 34 84.50 torelgn) for my a
@ &, Ghirardi's *‘RADIO PHY %1c~ Cot:nql-:' (2nu ]

Edition) with your 5-day Money.Back Guara: .
= RNAME ....... 5 EECTPITPEPRTNN |
¥ ADDRESS ...... G00G000 6006000 | |

CITY ... e STATE ......... B

D Please send me free ducrlgztlro lluntun M '

‘RADIO PHYSICS COURS ]
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tContinued from preceding page) Mc. Call Me.  Call

Me.  Call 11760 2ROIS  ROME, ITALY, 2551 m., i1.40 am.- || 10.535 JIB TAIHOKU, TAIWAN, 2848 m.

11,900 XEWI MEXICO CITY, MEXICO, 25.21 m., 2.40 pm., 3-3.30, 5.30-6 pm. orks Japan around .25 am.
Addr. P. O. Box 2874, Mon., [| 11.760 TGWA  GUATEMALA CITY, GUAT. 255! Broadcasts, relaying JFAK 9-9.55
Wed., Fri. 3-4 pm., 9 pm.-12 m. m, {See 17.B me.) Irreqular 10- am., 45 am. irreg.
Tues. and Thur. 7.30 pm.-12 m., 11.30 pm. Sum. &-11.30 ‘pm., ir- |1 10.400 YSP SAN SALVADOR, EL SALVADOR,
Sat. 9 pm.-12 m., Sun, 12.30.2 reqular., 2885 m., 1-3, 6.30-11 pm.
pm. 11.760 XETA MONTEREY, MEX. 25,51 m., Addr. || 10.360 EAJ43 TENERIFE CANARY ISL., 28.95 m..

11,89 — MOSCOW, U.S.S.R., 25.22 m., 6.30- Box 203. Relays XET, n.-3.30 pm. 0, 5.7, 7.45-8.45, 9-10 pm.

7 am., 4-6 pm. and evenings. 10350 LSX eusuos AIRES, ARG., 28.98 m.,

11.895 TPA3 PARIS, FRANCE, 2524 m, (See || 11.760 OLR4B  PRAGUE, BOMEMIA, 2551 m. Addr. Transradio Internationai.
15. ?45 me.) 1-4, 10.15 am.-5.15 te Addr {See 11 840 me. ) Daily exc. Tests irreqularly.

Asia and Africa. Sun. 8.25-10.05 a 10.330 ORK RUYSSELEDE, BELGIUM, 29.04 m.

11.880 TPB? PARIS, FRANCE, 25.25 m.. 4.45-7.45 || 11.750 &5D DAVENTRY, ENG., 25 53 m., Addr. Broadcasts 1.30-3 pm. To Belgian
pm. to S.A. pm.-12 m. to B.B.C., London. 12, 57-5, '9.11.30 Congo Works OPM 1-3 am., 3-5
N.A. News 8.03, D30 pm, 12,15 am. 11.52 am.-3.30, to N. A, 3.50-

b, 624.9.15 pm., 9.37 pm.-12.30 |} 10.290 DZC BERLIN, GERMANY. 29./5 m. 3-

1870 WPIT  PITFSBURGH, PA., 25 27 m., Addr. am. News 3.50 and 4.45, 6.30, 3.10 pm., 6.30-9 to Brazil.

(See 21540 mc.) 39, 10511 pm. 7.30, 9.45, |1 pm. 10.260 PMN BANDOENG, JAVA, 29.24 m. Re:
later. 11,740 HVJ VATICAN CITY, 25.55 m., Weds. 9- lays YDB &9 pm.. 10.30 pm.. 2

FLA70 VUM MADRAS, INDIA, 2527 m. 8.45 9.30 pm. to S.A. am., 4,30-1030 or |l am., Sat.
am. on. 11740 CBII78  SANTIAGO,. CHILE. 25.55 m. 6.1 to 11.30 am,

t1.570 VLO2  SYDNEY, AUSTRALIA, 2527 m. pm. Sun 6-10.30 pm. 10.220 PSH RIO DE JANEIRO, BRAZIL, 2935
2.30-3.30 am. 11.740 CR6RC LOANDA, ANGOLA, 2555 m., m., Addr. Box 70%. Broadcasts

1,860 GSE DAVENTRY, ENG,, 25.30 m., Addr. 5.30-7.45 am. Tues., Wed. Set., &7 pm., Mon. 8830 pm. tfo
(tSee 1. 72 5"‘9)1554““33 am. K’ 3.30-5 pm., Sun. 930 am.l pm. b:, A, Fri. F:;ﬁ?E;r;- SENDER

urope; .24+ pm. to S. 10.070 — DEUTSCHE !

1055 XMHA  SHANGHAL' CHINA.” 531" m. e R D82 m, oc. in Germany, under
Whkdys pm am.,, 5-11 am. cover. 4-5 pm.

Sat. 10 pm.-Sun, 11 am, 1173 YUE  BELGRADE, YUSQILAYMAeo3® | 10.06s TIEM  SAN JOSE, COSTA RICA. 298I

11.855 DJP BERLIN, GERMANY, 2531 m. (I .0 : m., 4.30-8 pm.

Addr. (See 15200 me.) 12067 || '1-730 PHI HUIZEN, HOLLAND, 2557 m. |l 5455 cOBC  MAVANA, CUBA, 30.05 m. Addr
am., 4.50-i0.50 pm. and irreg. Addr. N. V. Philips’ Radio. P, O. 'Box 132. Relays CMBC
. WRUW- BOSTON, MASS., 2557 m., Addr. ) .

11.850 VLR3 MELSOURNE, AUSTRALIA, 2532 [] 1730 , e s & am.-12 mid.

m. 3.30 pm.-2.15 am. Also 6.35- WRUL World-Wide B'cast'g Founda: |l 5973 DXB “RADIO PODEBRAD" BOHEMIA?
7 am. to P. :)'%“-_ 5%'6"6’;8"‘ 45C|Il(J)bBO |S>lr‘: 28 30.08 m, 2.40.3.10 pm. occ. later.

11.850 HAD BUDAPEST, HUNGARY, 2532 m. A A : 9.925 JOY DAIREN, MANCHUKUO, 30.23 m.
36 pm. o S. A, 11.75  JVYW3 Toxvo, JAPAN, 2559 m. 1-7 am. ;elg:,v”o“ dalllly 7.8 am. 1w°m

11.850 CBII8S SANTIAGO, CHILE, 25.32 m. Sat. okyo occasionally in early em
611 pm.'and irreq. el e d "",;";A""f‘ FPAR;*‘;GUAY B0 m. || o5z CP SUGRE, BOLIVIA, 30.33 m., I! am.-

11.845 TPC8 m\ms5 FRANCEM 5533 ™. 10.30 T Pt setesun: 0 FIOA T:ﬁAl'M:I’;‘é NS
am.-5 pm. to Ma agascar 9.87 N M AR.

11840 OLRIA FPRAGUE BOHEMIA. 2535 m. || "'7'® CR7BH  LAURENCO MR o m oty 3040 m. (See 10.950 mc.)
Addr. ' Czech Shortwave Sta., 20501 4.30-5.30, ' 9.90-11" am 9.855 EAQ MADRID SPAIN, 30.45 m., Addr.
Praha XIl, Fochova & Daily 12.05-4 pm., Sun. 4-7 am., 10 am.- P. O. Box 951 5730, 7.45-850
6.55-10.15 pm. to No. Am. 2 pm. : : ' ?qm '; 0N A. 850-i1.30 pm.

11,840 CSW LISBON, PORT., 2535 m, Nat'l ews B.40 pm.

Broad. Station. 11.30 am.-1.30 kAL A PAlglzas ;tA)NlcsEmz:r:O ,:‘Mr(lst? 9.840 XGSE CHINA, 30.49 m. 7 am. on.
m. Irreguiar. 6-7.45, 8 pm.-12 m. to N. A. 9.825 COCM HAVANAd CUBA. 30.54 m. Addr.

11,830 VLW3 PERTH W AUSTRALIA. 25.36 m. (| 11710 YSM SAN SALVADOR, EL SALVADOR, I;anssr:":olz(:?':::drnbsuznsp.sOamﬂ_?:‘t

e wek c’(‘:ICAGO r-"'J' ey of" i*gdr' 252627 :’"3°:i‘dr"'(see e 9.415 IRF Rc;):é C.“r”ffﬁ' 30.57 Work

hica ederation © abor. E m. orks
rrr;gu?:r 7 am. % |:m 1710 — s‘z‘si‘z”fn Fif?dCH LNDL? SH'NI? Egypi afternoons. Relays 2RO,

1180 WCBX  NEW YORK CITY, %36 m., Addr. Place A’ Foray. TR . N e Pl

. fem, 4 o e
Ao YT By fo Eorope, || 11705 SBP MOTALA, SWEDEN, 25.63 m.. |- {] 9,780 HH3W  PORT-AU.PRINCE, HAITI, 30.67 m.
Daily £.30-10 pm. o S. A. L R NﬂmA*ﬂ’ Jpm Addr, P. O, Box AlIT. 1.2, 79

11826 XEBR  HERMOSILLA, SON.. MEX., 25.37 o, P N o zo A L

Ta-'aadir-pr?x BM?O ;;I;t: Pt 1.705 2pP7 ASISU?SSN. PARAGUAY, 25.63 m : 8 A g LD A. SS%rOjdé:ash}'Q
(0" orp., ox 4 channes-
O A R 1 38R o T ™ [| 11700 CBIND SANTIAGO, CHILE, 75,64 m. Addr, burg. Daily ‘exc. Sat. 1145 pm..
Rel. LR& 3.30-9.20 pm. 3
P.O. elays CB8? 10 2 am. Daily exc. Sun. 3.30 am.-
11.810 2RO4 noEr.ﬁ RITAVLY Mzs: e A[;idi- am,q2 pm 330-M.d 3.45 pm. Sun. 3.55 am.-3.45 pm.
30910 am230 oo o5 9750 HJ6FAH ARMENIA, COLOMBIA, 30.77 m
4309, 10 am.-230 pm., 6-7.25, E B B : . . 30 g
”09 pm. to N."A."News, 7.30 nd of Broadeast fand 9.740 CSW7 ngilg';o M:OR?N'JOG]AOme.'iOSO
0 N . m,

1805 026  SEAMLEBAK, DENMARK, 2541 || 700 HPSA P A O reatre. Apsado Add:.’ Not. Broad.” Sta. 45.30°
m. Addr. Statsradiofonien. Irreq. S 7.10.40 am. 5.10.45 prm. Sun, 5459 pm. for N.°A. Tue., Thu.

1180 DJZ  BERLIN, GERMANY, 25.42 m. Addr. £-10.45. at. 3.30-4 pm.

See 15,280 mc. 4.50-10.50 pm. To |l 11,200 1QY ROME. ITALY. 25.64 m. 5.20-5.40 9.730 CBY0 VALPARAISO, CHILE, 30.83 m.,
No. America. lrreqular. am. 1.50-2.30 pm in Russian, ex. 7 am.-11.30 gm. irreg.

11.800 JZJ TOKYO, JAPAN, 2542 m., Addr. Sun. 9.730 HJFK PEREIRA, COLOMBIA. 30.83 m, 7-9
Broadcasting Co. of Japan, || 11,686 X6OK CANTON, CHINA, 2575 m., 79 . am.-eves, to 1030 pm.
ﬁve;\seg‘s legig; '2";{‘,’ g '33 am. News B.I0 am.

. . ews o am. so /-1,
am.. 2.4 pm. 11.640 — MOSCOW USSR, 2577 m. 67
11800 COGF  MATANZAS, CUBA, 2542 m.. - (Eng.) 12 "’"G(F'e“c") 3/ Met. Broadcast Band
) Addr., Gen. Betancourt 5). Re- || !1-480 CXA7 MONTEVIDEO' URUGUAY. 26.13
lays CMGF. 9 am.-11.30 pm. m. Heard evens. 9.710 HJCF aoE?ox.? ;ZOLOMB:A laovo m.
ENEVA, SWITZERLAND, 2.3 m., o 9, irreg. to

180 XGOK  CANTON, CHINA. 25.42 m. 6835 40 HBO  GENEVA, O T ons. Mon.. || 2703 — FORT DE FRANGE, MARTINIQUE,

1179 WRUL  BOSTON, MASS,, 25.45 m._ Addr. Wed. 645805 pm. Tues. 12.45- 092 m. Addr, P. O. Box'13b.
{See I15.130 me.} 2.5 pm. Sat. 3.5 2.15 pm. Sat. to 2 pm. 6-8.10 pm. Irr. to 9.30 pm.
pm. Suns. 10 am.12 noon. 11.400 CJRX w"jr;lpﬁe CARNADQ 263.325"' 9.695 JIE3 TYI%%KI. TAIWAN, 30.95 m. 9.05-

A 11 h $, B am.
11780 — SAlloGg;ll. ;NDO-CWNA- 2547 m. ud_'oaﬂf," %10 830 5:21" on 9.690 — TANANARIVE, MADAGASCAR,
: m, P LISEON, PORTUGAL, 70.17 9 m., 12.30-12.45, 3.30-4.30,

11.780 OFE LAHTI, FINLAND. 2547 m. Addr. || 11040 CSW5S o ot Broad. Sta. 12- o 10-11 am., Sun 2.30-4 am.

(DSr;e OFD, 9.5 me.) 115 am-12.05 om. Sun. 10 am.-3.30 pm. 9.8%0 ZHP SINGAPORE, MALAYA, 3096 m.

11780 HPSG  PANAMA CITY, PAN. 25.47 m. || 11.000 PLP BANDOENG, JAVA, 27.27 m. Re- 4.40.9.40 om., Wed. and Sot.
Addr. 8ox 1121 Noontl pm., 6-10 lays YDS. 6% pm.. 1030 pm.- 1240-1.40 am. Sun. 5.40-9.40 am,

2 am.. 430-1030 or 11 am. Sat. {] 9690 &RX DAVENTRY, ENGLAND, 30.96 m.,

11.775  MTCY HleKINdG »éqANCHUKuo 25.48 until 11,30 am. Addr- SeezGaSC‘;?p?nS ;ncélug-
m. Addr entral Broadcastin m.- o Europe.
Thation 601 Daido-Taigar Here || 10950 FIOA  TANANARIVE MADASASCRR || »e90 T14aNRH HEREDIA, COSTA RICA, 3096 m-
king. 1.30-2.20 to N. A. Alsc 9.50- i o y . - Addr. Amando C. Marin, Apar-
king: 12.30-45, 1014 am., 2.30-4 am., tad T §

55 am., 4-4.50 pm. ado 40. Tue,, Th., Sat. 9-10 pm.
10.670 CEC SANTIAGO, CHILE, 2812 m. Sun. 7.8 am.

11776 ZTE DURBAN, SO. AFR., 25.49 m. 3.30- lregular
11.45 am. exc. Suns. Sup. 3.55- e LG 9.490 LRAI BUENOS AIRES, ARG., 30.96 m
1145 am. Also, 1145 pmo2 am. || 10-660 JVN NAZAKI, JAPAN, 28.14 m. Broad- 10.30 am.-I, 2.30-3.30. 4-9 pm.
exc. Sats. casts danly 1.50.7.40 am. Works [| 9.685 TEWA GUATEMALA CITY, GUAT., 3098

11,770 DJD BERLIN, GERMANY, 2549 m., Eurcpe irregularly at other times. 12.30 am. Irregular
Addr. {See 15.280 mc.) 10.45 am.- || 10.600 ZIK2 BELIZE, BR. HONDURAS, 28.30 m || 9.685 ~— MOSCOW, U.S.S.R. 30.98 m. 44
4.25 pm., 450 pm.-l am, to N. A. Tues., Thurs., Sat. 1.30-2, 8.309 pm, News §.30.

News 6, 8.15, 10.30 pm. pm. (C'ontmucd on page 44)
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| Cover the Pacific Coast!

(All times are in Pacific Standard)

® BY this time of year most of the small South

and Central American stations on the 62 and
49 meter bands have completely faded out of the
Pacific Coast short wave picture. Their place is
heing taken by early morning broadeast~ from
Asia and daytime programs from the powerful
stations in Euroje.

All the Australian broadcasters reported in thi<
olumn last month are booming through with guod
volume. The key station of this network, V0O of
Sydney, now is heard mear 9.68 megacycles on
the American program from 4 to 5 a.m. Several
listeners have reported that VLR3 is using both
the 9.58 and 11.83-megacycle frequencies.

A shift in the American hour from Rome. now
heard from 5:15 to 7:10 p.m.. has been marked by
a great improvement in reception here on the

Lyle M. Nelson

from 8:45 to 9:50 pan., 12:30 to 4:30 am.. 6:00
to 8:15 am. und 8:20 to 12:45 pm,

Mr. Walfe reports receiving a veritication car |
from ZRO which uses only 200 tr. .
Congratulation~. Bert!

Excellent reception {rom  the official Chinese
~tations, XGOY on 9.55 me. and XGCOX on
15.22 me. has been reported by several listemers.
including Mr. Kendall Walker of Yambhill, Oregon,
XGOY rattles the tubes every morning from 6
to 6:40 am. while XGOX can be tuned from
5:30 to 6:30 and 7 to 8:05 pm. Be-t reception
from XGOX is during the early bhroadcast, accord-
ing to Mr. Walker.

Bangkok's HS6P] is coming throush n 797
megs. daily from 5 to 7 a.m. Cousiderable inte:-
icrence from nearby code stativns ocea-innall:
hlots out reception from this station.

Reported back on the air. although very weak
at preseut. i~ the “Happy Station” of IHolland,
PCJ on 9.59 me. PCJ is on the air on Tuesdays
from 5:45 to 6:45 panr. with a special hroadeast
tor North America.

ROUND *N° ABOUT . . . . from listeners'
veports. OZF of Copenhasen om 9,32 me, from 7
to 8 p.m. GSF occasionally comes thronuh during
carly afternoon with a wedh signal, Fiji's VPD2
listed on 9.54 mc. from 1 i 2 ani. Has anyone
heard? Although several Vatican broadcasts” are
listed for North America the ouly one heard here
is over the 11,75 megacycle ~tation on Tuesdays
from 7 to 7:30 a.m. Schwarzeubtirg transmitter~
heard testing irregularly on 116 and 9.32 me.
during early evening.. LRA! heard on 9.69 mec.
with goad volume from 4 to 6 pm. HCJB now
ha~ new tronsmitter on 12.46 we,

coast. Both 2R04 on 11.81 mes. and 2R0O3 on
9.63 mc. now come booming through to the coast
with the volume of local stations. The daily new- | B
Ywoadeasts now arc heard at 7 p.m, 1RF on 9,84 | P
ind 1QY on 11.67 wc. also carry these program-s.

The new Latin-American station reported hy
several listeners on 11.84 me. is PRF5 of Rio de
laneiro. Brazil. This ation is on the air from
4 to 4 p.m. with best receptionr near the close of
the broadcast.

Remuarkable reception from Chile's CB1180 on
11.94 mc. has heen reported hy several listemers.
CB1180 hits the airlanes at 2 o'clock. although not =
well received here until after 5. and signs off I
at 8 p.m. " |

Bert Wolfe of Oakland, California. writcx that
ZRL on 9.65 wmc., of Capetown, South frica. |
comes in very well and should not be listed a- J

i

T
e e e -

...atk your
jobber how you
can get it}

v “long shot” for Pacific Coast listeners. He also |
-ends a complete official schedule sheet for all |
Soutll African wive stations, as follows:

ZRL. 9.60 megs.. 8:45 to 9:50 p.m. (hest), | |
2:20 to 4:30 am.; 6 to 8:45 am. and 9 am. | |
‘o 1 pom. ZRG on 9.52 me. from 8:45 to 9:50 p.. | |
2:00 to 3:15 a.m.
m 6.007 (~cldom heard
3:15 am., 3:30 1o 9:45 am.

short

and 6:30 to 9:45 am. ZRH | |
here) from 12:30 to | |
ZRO on 9.76 mc. |

Ty o 11 .
Diversity”’ Reception :
Made Practical 5
(Continued from paye 23) 4
CALIBRATIONS OF SX-17 AND "5-10" RE- 1
|

HOW DO YOU KEEP
YOUR RESISTOR STOCK?

CEIVERS AGAINST FREQUENCY— !
10 METER BAND I

N 5-10 e
21; $ (')‘ g(-, é’l'"‘:’ Es’;‘;’ ; Don't throw your resistors and other small parts
28.050 900 601 haphazardly into cigar boxes, bottles or tins!
35_‘ ;(s)g §“7’2 2?2 Keep them in this handy cabinet made just for
:g-.ggg gg; gﬁ the purpose. Arrange them in partitioned
:ss:ggg ﬁg{ g:g drawers with each range plainly marked. Be
28.400 817 651 able to tell the exact condition of your stock at
S = ggg a glance. Ask your jobber today how you can
e e o get the IRC All-Metal Resist-O-Cabinet without
;g(;gg ::irf 23; one cent of extra cost!
;g:ggg ‘ch'l“ ;?; And remember: Just as the Resist-O-Cabinet is
:g.ggg (c.g: 5 ;g E the finest container for your stock, so are IRC
38,950 632 53 Type BT Insulated Metallized Resistors unques-
Soh00 o . tionably finest for any radio need. IRC’s stay
:g: }(5)8 i“.?" ;g; put/Judged by any test, you will find they excel
gg.g(s)g ;2; ;% in every mechanical and electrical character-
59'300 7 757 istic. Y-, 1- and 2-watt sizes, all ranges. Accept
53:338 A o8 no substitutes. Insist on IRC’s!
;g.‘;gg jgg ggg Catalog of all IRC Reststor and Volume Coa-
20,550 3128 309 trol types, Rheostals, efc., free on request
29.600 460 815
29.650 377 822
- .
210 fl RESISTORS
29.900 250 gg‘_;
20000 195 865

INTERNATIONAL RESISTANCE CO.
401 NORTH BROAD ST., PHILADELPHIA, PA,

T T NP o R e

Y A Rl AP

*Main dial of SX17 set slightly above 30 mec.
(160.1 on main dial vernier ~cale).

Calibrativn- from harmonies of 100 ke, cryatal
oscillator. 50 ke. points iuterpolated.

| —

5 E = z
o imarra

for May, (940 Please Mention This Magazire Wher Writ'-g Advertisars
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'rnu wonhdderful new device has hundreds of practical s?lpll-
n-.mmius voice or music from any rodl

n home. offlec_or swre to any radie In same bulldlnlt
WITHOUT CONNECTING WIRES! Works from any -lighting
s t. n €. of d.e. Transmite your favorite recordinge

m ric onogrnph through any radlo WITHOU‘I‘
COXNKECTIONS between radio and phonograph. Transforms
your radlo into an efficient public address system. Acts
i1 an interoffice ommiubication Rystem. Simplities home

vroadcasting. Great fun for parties. entertainments. etc.
kenl for nudltlona
huilding  an: you can tel
RADIO. io nursemaid to
troubie in AUrsery. ne ?o upstairs. Mcrely tuhe
your radio 1 a g:mde{ormmc-d point on dial and lsten in.
If baby is ecrping, you' ll hear bim clcarly through the
of_radio as a detectaphone. Listen
secret s. Impossible to cnumerite many
omﬂ' uses m Lhis limited space.
NOTIGE The ercless '[‘RANSC STER employs a patent-
ware of unlicensed Imitations.

3 Ko
GUARANTEE Nlly ;zuara‘r’nol(-d as w mnlerhlx ?::c‘ir:v:srh.

—_—
WARHING The Do Luxe Model Tmnscaslcr is extremely
—_—

powerful and should not{ be used \\nh an
“erial, except in accordance with F.C.C. ruics, this
would convert it m a Tl.mscnsur into a mnvemlonal

Hadlo Transmitter capable of broadcasting your voice for
rreat distances. limited only DY aptenna construciion.

TWO-TUBE WIRELESS TRANSCASTER
MODEL

STANDARD

Unes separate rectifier \uh@
and  dua Ul e BA7 tube

READY TO
USE wiITH
TUBES {LESS
MILKE )=
TARPHONE

miME-95 ¢

and a bigh-ga ‘F'
¢ator, bupplles DB, am.
vliﬂc.-uon mrmiulnz use of
varphone or amali mag. speaker
au microphone, or any high
imPedance magnelle or crvstal
pichup record pl m T. riable
signal frequency ntrol radi.
sting a signal wlmln tuning ranze of a1l makes of broad-
vast pecejvers. POWERFUL, not to be confused with one-
tube toy-type outfits. Priced Amazingly Low.

3.-TUBE WIRELESS TRANSCASTER
SENIOR MODEL
Usel nemrnlt‘ r:;lmcr tube. 37 mike amplifier :md}_dunl

PUrpnse u e modulator and 1entode osclllator. Fxtra
ampll(ic.lunn of 50 DB. provided. Cai be used all

wi

1per of power nilkes or any type pickup,. Frequency
ARRY nd]uﬂnhle at any point ot broadcast band between

.")g‘mon; . or on =Pollce band Letween 1500 and
5 c.

Price, complete, ready to operate. ﬂ',fg‘,,,‘,“k",ﬁ‘$3.50
Set of 3 Matched Tubes 51.4%

DE LUXE MODEL TRANSCASTER-

Powerfuf, high-ga device enzlneernd so that it will
transmaf hiRh- ﬂdl‘llly muste without conrreetion swiresx 1o
remote radio No sacrifice of nu:\lllv or power. ses
acparate rectifior tube, 6J7 screen grid mike amplifier.
ang dunl purpore 6A%7 modylutor and osciliator. Same

m

ACY range adfustment as Senior Medel. but 100-DB.
(less tubcs
ami mike)

frequ;

ﬁmpllﬂc.tﬂon

Price, complete, ready to operate. . $4 95
Set of 3 Matched "ubes $1.95

Order Transcasters direct from this ad. Mo circulars avail.

nble. but complete directions and full list of apptications

with every Tranpscaster.

ACCESSORIES

Hioh Fidelity Dynamlc Microphone, 50 DB, (Fig. B)
SI 95; $25 List_wide Range Respoase Crystal Microphone

Fln, C) §7.85; Accurately Balanced High Impedance
Crystal Pickup 52 45: Electrie Record Player, A.C. only
$5.95. Send 3e stamp for tireulars deseribing complete

tine of wireless and direct-connected record nlayers. radio-
phono combinations. phono moters. pickups. amplifiers and
rommunication short wave receivers.

Circulars available on Senior Metal Tube Space Explorer,
&tl Etectric Beam Fower 7.Band Communications Receiver
Kit at $5.95, This model completely assembled, wired
factory leslcd chassis with coils from B84 to 600 meter,
matched metal tubes, built.in dynamic sceakér, ready to
use £15.35. Circulars also available on Model 3AE. all
Elt‘ctric S.W. & Bleast Kit at $3.20; 3 Tube Battery Model
38 $3.45; Onc Tube Short Wave _Kit at $1; One Tube
B'ca)! Mit sl; Two Tube Electric Teansmitter 51. Sen:
3c _ stamp Yor 4-pg. circular reproducing letters lrom
satisfies customers telling of foreign stations received
&0 our famous sects.

H. G. CISIN, CHIEF ENGINEER

ALLIED, ENG. INSYITUTE DEPT. 5.63
85 Warren S5t.. NE YORK. N, Y.
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Please Mention Th

This month's plague winner, Eduardo Grinberg, and his ""Ham"

”ﬁwa‘tc{ oﬁ 1‘/0/102” P|aque

station.

For Best HAM STATION PHOTO

This Month Goes to
Eduardo E. Grinberg, LUSAG

® AMATEUR Radio Station LUBAG is owned
by Eduardo Elias Grinberg and is located in
Cmdoha 1807, Buenos Aires, Argentine Republic,

I.USL\G is. a new station and was licensed in
1938, Mr. Grinberg almost invariably does his
own operating and he is a good friend of the
United States. LUSAG operates only in 20 meter
phone (14,096 kc.).

The line- -up is as follows:
6A6 crystal oscillator, con-
denser coupled ta 61.6 doubler,
link coupled to 807 huffer, link
coupled to T-125 single-ended
final Class-C stage. The crys-
tal oscillator nses a 7048

crystal. The speech equipment
begins with a Brush B.R.2. 8.
microphone, followed by ome

617, one 6]7, two 6C5 in push-
puil, and two 2A3 in push-
pull, driven by a pair of 203-Z
chsq B modulators.

The antenna is a Johnson-
Q, direct-coupled to the final.

The transmitter is protected
throughout against overloads
and underloads and is remote-
ly controlled at the receiver,
thanks to a relay system.

The receiver is a_Skyrider
SX-16 and is used with a
preselector. The transmitting

Here is the new "Award of
Honor" Plaque which meas-
ures 5" x7" in size. B s
handsomely executed in colors
on metal, and is framed,
ready to hang on the wall.
The letters appear in gray
against a beautiful black
background, and we are sure
that our amateur friends who
are awarded one of these
new "badges of merit" will
be more than pleased with

intenna i used for is
wome-niade.

Percent of modulation is controlled by a built-in
oscilloscope using a 27 tube

The first rack contains all the speech equipment
with its own power supplies, and the oscilloscope.
The second rack contains the R.F..section ané

power supplies, as well as the relay equipment.

reception.  Transmitter

Awardef Honor
mresemed to

 RADIO &TELEVIS ON

MAGAZINE
for the
Best
PHOTOGRAPH

of an
AMATEUR RADIO STATION
Submitted in the monthly
Amateur Station ‘Photo Contest
H. Gennsback, Editor

it. The name of the winner
will be suitably inscribed.

www.americanradiohistorv.com
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3-Tube Ocean Hopper

(Contimued from page 11)

clean, hot and well-tinned iron and 7esin-
core sol(ler Good connections mean a great
deal when opcrdtuu.. a small receiver such
as this “midget” set.

The coils may be of the manufactured
type, if desired, or may be wound by the
prcrmwntc Inmaclt A coil data chart
ngmg the exact number of turns required
for all-band operation will be found at the
end of this article. The band-setting con-
denser, C4, is of the midget air- -tuned type
and is placed inside of the coil form itself,
A separate condenser is used in each coil.
the setting being adjusted to spread the
various bands completely over the tuning
dial scale, and thereafter leit alone. The
handspreading abtained varies from 180 de-
grees on the lOO.md 80 meter amateur hands
to about 73 degrees «n 20 meter~. The
receiver will aperate on 10 meters Tut the
ensitivity §s not great enough 1o n'u'i\c
the weaker stations, especially if there is
considerable local noise, .\ number of sirony
local 10 meter stations have been receiyed
very well, however,

Although the Rrush crystal headphones
are shown in the photograph, it will te

l ..°.¢.__ %

—— -

8 154 FOR

] LEADS
4 - .

|
bt | ﬁ = am
“L -'_|' 114 l ! e g
T e S
[

A |

| ...z_...l-.] l»c——g{—*-z'-.
T L
\VCHASSIS

! LAYOUT A
i
oy HOLES:

_L _q’ Al in DIA.
: - Basmin DIA,
5 C¢ 38" 1N DIA,

[ ¢
¢ 2
~PANEL
LAYOUT

T

Chassis and panel details.

necessary 1o use the ordinary magnetic type,
unless  some  provision  for coupling the
erystal units to the 1S4 plate circnit is
made. A small midget coupling choke of
about 30 henries and 20 milliamperes rating
and a mf. condenser may be used as
shown 111 the dotted lines of Fig. 1, .\ small
resistor in place of the 30 henry choke can-
not be used with satisfactory results, as it
drags the plate voltage down Delow that of
the screen, causing poor quality and low
amplification.

Almost any antenna or none at all may
be used with this receiver. The author has
listened to Iluropcan and South American
stations on several occasions using enly a
small three- or four-foot picee of insulated
wire threwn on the floor or hanging over
the' edge of a table or chair. Like all short

vave sets, however, better results will be
obtained with a good outside antenna. The
stronger stations usually can be received
with good headphone volume twithout any
antenna whatever!

The anthor will he glad to hear from
readers who Dbuild this little receiver. All

for May, 1940

1940’s

Sargent Model WAC-44

unhes 8.5 5350 meters. 5 tuning bands, lluill m o5
neh. 4 wa eter, per-
lnnnarg.;e (ll [T double fum'uom
Iteceive  Swil relay Headphone
exlension  speak ' jack.

Write for complete description.

Net Price . . . . . . . $139.00

Price jochudes  speaher, tubse - power supply. Nothing
clse o buy. Opersies fran 110 volis. 5O
Eatension speaker supplied, if desired mt

1.
v IMMEDIATE DELIVERY.

e
(unnecuons. aml

Outstanding Value

In The Amateur Communication Field —

RICED in the *hetter perform-
ance’’ class, but including these

EXTRA features:

2 Stawes RLF., all bands, with PANEL
LINE-UI” Adjustmcents, With 2 stages
of R.I%., perfeet alignment is cssential
if weak stations are to be received.
WAC-11 does not depend upon main-
taining a factory line-np adjustment.
The operator ean readjust the trim-
ming for perfect resonance,

@® XTAL-CHECKED Frequency Monitor.
Monitor is set from the LF, Xtal.
You ean return to n sked woeeks, or
months hence, knowing that your re-
coiver is bruberly set tu reccive the

station.
® FMull-Vision, Calibrated Amateur Tun-
ing Dial (Band Sprewd, PLUS),

® IMPROVED NOISE LIMITER.
Combines peak limitation with in-
verse fowdback. Helps on all kinds of
noise.

® AUDIO COMIENSATOR,
Offsets the sideband cutting cffect of
the Xial. giving intelliirible voice on
Xtal bhune reception.

® VOLTAGE REGULATOR,

VR-150 on tubex sensitive to voltage
change.

MARINE

MODEL 51-MK

® 13 Tube Performance e A.C.-D.C. Circuit
I e Full Wave A.C.

{1 u
sulation B tion
o oRomntite 'nr ! High voltanh oiled Daper

.
: I.r‘nnnd c&n filter mndenlers—no elec
H 'amh gconbml ‘.'“'K power iines filtered
nd Det. Panel . r
ers et P & Shielded, moisture-proof
. Pu-h-PuIl Audio bypasses

Imill 10 highest
LTD0 elel n
mr a wd sirplane

An AC-DC. communiecation-type superhet.
standards. Continuous tuning range 9.
in Model 51-MK covers time uil.'nals. W
beacons, 6800 meters.  broadcas
.qnm(eum and «hon wave hroa
with amateur,  broadeast aml
llmnemtive mput Eives almosat compivte |mage
brings up wWeak stpoals that o
rugged. dependable r.‘ummuulr.l!lon
ashore, A go-getter for AL “
No need to depend upon line-up
factory lhuuund. of miles away, R. .
mers, on the nel, allow Pe!
rrcoher perfi for any frequency, Bu
ialg, No e(ectm!ylk-l or deterivrating Parts except

:he tubes,
MODEL 51 NET PRICE
Mode] 5t-MK,9.7-3.730 1eters, 110 volts AC-DC ner $175.00
Rattery model alsn avallable.

and COMMERCIAL-TYPE RECEIVERS

‘as tuning from the ulln highs te the audio
s—LHe wreatest lunang range of .y adver-
S8 X An exceptional CW receiver but good
‘Il.vm for phone and Designed  for the
serator whose interestr are not confined to any
of froquency h.mdl Flexible, quiet,
to ultr ve. uned R.F. .'.ml
reltlneml.l\e detecior rlrvulb—bellev«l I)v m-ny
e most sensitive C.\W. receiving cireuit de«
veloped. Selectivity compares favorably wuh lnr"er
mulll lube sets,

odel 11 has coll switching, a
ﬂ]lhr:led dlals bhreak-in swlwn hoy leua"ck.pbrﬁfn-
in speaker and !mwor S Tdeal for the

l\f I’CI'MI\JI ro«‘elvtr Av.lllble in
or

batte in
W oac vmml sunmnm in lll-lyls field

uning e
smce 1936,

MODEL tI NET PRICES

Net Prices—A.C., Models
Model 102N O T30 metera., .. ..,.. $57.00
Moael 1 Lt OO meders L L,

Immediate rices include nowvr suPply,
speakér and RCA tube;

E. M. SARGENT CoO.

212 9th St, Oakland, Calif.

letters will he answered if a stamp is en-
closed for reply. All letters should be sent
in care of Ranio & TELEvISION,

Coil Data
Range  Grid Turns  Spacing Tickler Turns
9. 17 333 ]/” 3 close-wound
17- 41 8 1557 5 & m
33- 75 1734 1147 g « "
66-150 38 l%” 12 0« “
135-270 82 17¢” 15 0« o

All iorms are 114" in diameter and may be either
4- or 6O-prong type. Range given ix in meters.
Spacing is the distance lLetween the grid and fila-
ment ends of the coil, not the space hetween turns.
Wind ficklers in the same direction as grid coils
and on_ the grid ends of the forin. Data is for a
35 mmf. tunrng c(mdu)nr with a 100 mmf. midget
padder or hand-setting condenser inside the coils.

Parts List
THE NATIONAL COMPANY

5—Four- or five-prong low-loss coil forms, 115"
diameter
(Continued on page 51)

www americanradiohistorv com
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ADJUSTABLE LINK
50 WATT 0OSC. COILS

®
Permits gaecu-
rate coupling
adjustment on
each band,
-
*“Air-Wound””
low loss
winding.

-
Available from
10 to 160
meters.

[ ]
Priced only
90¢ net

BUD RADIO, INC.

Cleveland, Ohio

29
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J
My Crecd..

TO give you specialized personal attention
of genuine value that you can't get from
other wholesalers.

TO finance all time sales myself so you
can buy with less cost—Iless red tape-—
quicker delivery. These terms financed by
myself ure the best you can get anywhere,

TO take your equipment i'n trude at the
best allowance.

TO allow you to try any recciver for ten
days without obligation and to cooperate
with you to see you are 1009 satisfied.

I stock ali short wave receliers of zll makes—more
than 25 medels—and will help you get the Tight one.
Just write me fully about what you haro in mind.
A few recefvers in stoek arc:

Cash Down 12 Monthly

Recelver Pries Payment Payments
$X-25 complete $99.50  $19.90 $7.03
S20R & NC44A 45.50 9.90 3.49
$X-24 Deflant 69.50 13.90 4.90
Sky Buddy 29.50 35.90 2.08
NC100A 120.00 24.00 8.48
HQ-120X 138.00 27.60 9.75
Super Pro 279.00 55.80 19.71
RME-70 138.60 27.72 9.79

I have a complete stock of all recelvers, transmltters,
kits, Darts of all sorts. Send to me for #n¥ equlp-
ment in any catalog or ad. I ‘guarantee you can®t
buy for less or on better terms cisewhere,

All orders and inquiries personully attended to by
Bob IHenty, WOARA. You can reach me by letter,
telegram, phone, or visit nearly 24 hours a day 363

days a yoar. Write for any information. Your InQuiries
and orders Invited.

HENRY RADIO SHOP

BUTLER WSARA MISSOURI

N g
Bliley “Vani-X

| _ VARIABLE
' CRYSTAL
OSCILLATOR

i —h
' @ﬁ/ﬁf‘% e. c.o. frequency flexibility

with quartz crystal stability

The Vari-X is & full crystal eontrolled variable
{requency exciter for 40 and 80 meters. See your
Bliley Distributor at once for complete details.

] ASK FOR CIRCULAR D-2

RADIOS—50% =< 10% OFF

of list price on new 1910 guaranteed
GOLDENTONES 1n lots of eix or more:
Mode! 151 Four Tube AC-DC Super
Mode! 852 Under Dash Car Set

Model 3T3 8 Tube 2 Band AC-DC. ..

Model 7W1 Portable (less batt.). ... .. .. __..... ..
Soend for free bargain catalog showing over 50 models
tvil details of trial plan, agent’s propositton and
prices. No obligation.

GOLDENTONE RADIO CO.. Dept. R.T.. Dearborn. Mich.

WORLD TIME at a Glance!

No guesswork with the GOR-
N W OC! o 1n-

300 her today!
B s

1104 S. Wabash Ave.
CHICAGO, ILLINOIS

a 6ZY3G rectifier, the entire unit is mount-
ed behind a 7 by 10 inch panel, in a six inch
deep cabinet. The 6K8GTX is a new form
of the old 6K8 with the addition of a ceramic
base which provides for more effective
operation on the high frequencies, With its
triode section acting as the R.F. oscillator,
the pentode section serves not only as a
mixer for the audio oscillator, but effec-
tively prevents any reaction from the out-
put Joad on the R.F. oscillator. Varying the
output control can have absolutely no effect
on the oscillator frequency. While home-
made coils can be used, the writer strongly
recommends the purchase of a set of factory
made units. However, the set of five Sickles
coils goes up to only 26 megacycles. To cover
the band from 24 to 75 megacycles, another
coil will have to be made. but this is a rela-
tively simple operation, For ease in switch-
ing from one band to another, a push-button
switch having six buttons, each coutrolling
a double-pole, double-throw switch, was
used. With this type of switch, it is quite
simple to arrange the switch wiring so that
all unused coils are shorted fo ground, thus
eliminating any absorptive effects which
they would have on the coil being used.
The six coils should be moumed close to
the switch in order to keep all leads to a
minimum length. Use heavy bus bar in
wiring the entire R.F. circuit, since floppy
leads will affect the stability of calibration.
Tuning of the oscillator condenser is accom-
plished with a Crowe Mlathematic Pre-
cision tuning dial having a ratio of 37 to 1
and affording 600 dial graduations for 180
degrees of condenser rotation. thus enabling
us to accurately reset the condenser to any
frequency., Above the dial window on the
panel will be seen a phone jack. Connected
across the tuning condenser, it allows the
fuse of an external “frequency wobbler”

when emploving an oscilloscope for visnal
| alignment.

| The audio oscillator is somewhat unique
in that two frequencies. 400 and 1000 cycles.
are provided for modulating the R.F,
| oscillator. Special care was taken to have
| the audio outpiit level at the same ampli-
| tude at both frequencies. therely necessi-
tating the use of a separate cathode resistor
for each audio frequency. If additional
audio frequencies are desired, another con-
denser can he added for each additional
frequency. The lower the value of condenser
capacity used across the transformer wind-
ing, the higher will be the generated fre-
quency, [f the output at each frequency
must be at the same level. some experi-
mentation with the values of cathode re-
sistance will be necessary: additional con-
tacts on the switch are available for this. A
pair of tip jacks on the front panel make
the audio oscillator output available for
testing of audio amplihers or checking
transmitter modulation. Also. placing a
telegraph key in series with a small p.m.
(permanent magnet) speaker or pair of
earphones results in a fine code practice
oscillator.

The R.F. oscillator can also be externally
modulated by a phonograph pickup or
other method, bv connecting the external

Please Mention This Magazine When Writing Advertisers
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All-Wave Signal Generator

(Continued from page 13)

modulator to the audio output jacks and
turning the control switch (SW-2) to the
position opening the 6L.5G cathode, thereby
silencing the built-in audio oscillator.

The rectifier-power supply is quite con-
ventional, except for the connection of all
filaments, including the rectifier (6ZY5G)
to the same 6.3 volt tilament winding.

A single switch controls the applicatio:
of line voltage to the entire unit, as well a~
turning on the audio oscillator and changing
the audio frequency. This is accomplished by
the 3-pole, G-pusition rotary switch S\W-2,
of which only 4 positions are used at pres-
ent; the other 2 being available for the use
of additional audio frequencies as described
above. One pole or scctiort of the switch is
the A.C. control. while the other two choose
the different values of audio transformer
condensers and cathode resistors,

Before making use of the siyunal genera-
for, it should le calibrated as accurately as
possible. The best way would be to calibrate
it against the harmonics of a 100 ke. oscil-
lator checked against the standard frequency
transmisstons of WWY, Such an oscillator
was described in a recent issue of Rapio &
TELEVISION (p. 674, March. 1939; p. 213.
August, 1939). Alternatively, the signal
generator can be checked against some
serviceman's oscillator,

Parts List
BUD RADIO
1—7 x 10 x 6” C.ubinct No. 993
1—Chassis No. 996
1—Condenszer coupling No. SE-1051

INTERNATIONAL RESISTANCE CO,

2--30.000 ohms !; watt No. BT
2—3.000 ohms }. watt No. BT}
1—35,000 ohms ¥ watt No. BTI:
1-—3.500 ohms 2 watt No. BT!'.
1—350.000 ohms % watt No. BT':
1—100.000 ohms }* watt No. BT!%
1-—2.000 potentiometer Nou. 11.110
1—1{ meg potentiometer Na. 13-130

MEISSNER MFG. CO.

1—-365 mmf. tuning condenser No. 21.5224
1—Octal steatite socket No. 25-8437
2—DBakelite octal sockets No. 23.8209

THORDARSON

1—380 volt c.t. power transformer No. T13R11
1--Output transformer No. T61823
1—10 heury filter choke No, T-14C64

CROWE NAME PLATE MFG. CO.

1—Mathematic Precision Tuning Dial No. 530
2—Dial plates No. 408

1—*R.F. Gain"’ namc plate No. 1-7
1—“AUDIO GAIN” name plate No.

HYTRON CORP,

1—6K8GTX ceramic base tube
1—6L5G
1—6ZY 5G

MALLORY-YAXLEY CO.

1—6 button push-button switch No. 2186

1—3 pole 6§ point rotary switch No, 31367
1—Phone jack_ No, A-1

5—Phone tip jacks No. 521

3—.005 mf. mica condensers No. MC 852
1—.,0002 mf, mica condenser No. MC 841

2—.01 mf. paper condensers 400 V. No. TP1421
1—.04 mf. paper condenser 400 V. No. TP425
1—.5 mf. paper condenser 400 V. No. TP431
1—8 x 8 mf. 450 volt condenser No. RM-262

F. W, SICKLES CO.

1—Set of signal generator coils (including chokes)

A9

COIL SPECIFICATIONS

Range Turns IWire Sige Winding gﬁz 7 ;;z} Di&::t o

L-1 110-360 ke, 300 turns =36 S.S.E. Universal 75th 9/16"”
L2 300-900 ke. 150 #36 S.S.E, Universal 50th 9/16"
L-3 800-2700 kc. 100 #32 Enam. Close wound 30th 9/16"
L4 2.5-8.5 mc. 32 #26 Enam. Close wound 8th 9/16*
Ls 7-26 me. 8% #24 Emam.  3hes yound 3y 9/16”

y 24.75 S vound ”
1,(‘l"Ism'ne-made)-4 19 me 3% #18 Enam. ’;’?Cleo:goun 134 %
R.F. CHOKES (3) 300 #32 D.S,C. Universal F74d
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Television Audience
(Continued from paye 35)

A spectacular stunt which was carried out
in this recent airplane television test was
that passengers on a second plane were able
to sec themsclres through the eyes of the
television camera on the first plane by means
of a television receiver installed on their
plane,

The television image signals for the re-
ceiver on the second plane were tuned in
from: the transmitter atop the Empire State
Bldg.

The radio signals corresponding to the
television images picked up hy the first plane
were transmitted to a special receiving ota-
tion on the ruoi of the RCA building in
New York City. .\ non-directional acrial
was tsed ahoard the plane.

After being amplilied, the plane’s tele-
vision signals were checked on a monitor
and then sent through a coaxial cable under-
ground to the NBC television transmitter
located high ap in the 1300 ft. Empire State
Bldg. The television signals were then
broadcast for the benefit of those persons
owning televisian receivers in New York
and vicinity, possibly to the number of

,000.

The G.L. television relay station located
near Albany is situated about 129 miles
airline from New York City. It picked up
the television signals broadcast from the Em-
pire State Bldg., and relayed them by short
wave to the G.E. television transmitting
station, a distance of 1.2 miles. Many people
in the vicinity of Schenectady, Albany and
Troy owning television sets saw this unusual
telecast. One of the unusval situations oc-
curred when the signals were picked up by
a television recciver located at the foot of
the Adirondacks, and a person who had
never heen to New York City saw for the
first time the huge skyscrapers in the
Metropolis as they flashed across the tele
vision screen.

AIRPLANE-TELEVISION FACTS IN BRIEF

The demonstration of television from an ai
f‘lane was the first public test of it~ kind in history
t was conducted jointly by the Radin Corporation
of America, the National RBroadea~ting Company,
United Air Lines and the RC\ Manufacturing

mpany.

The television equipment, the lightest and most
compact ever huilt. was developed hy the RCA
Laboratories for N1C's television service Lere.
The radio transmitter used in relaying the tele-
vision images from the pline weighs only 63
pounds and is rated at 6 watts outpnt.

The power plant used in connection with the
television apparatns is 1 newly developed project
of D. W, 6x|ar1 & Soms, Minneapolia, Minn, De-
signed specifically  for aircraft purposes, it is
extraordinarily stable in its output, delivering 110
volts, single phase, with a variation of only enc
cycle. Despite its light weight it is capalle of
delivering 4,000 watts.

Shock meunts were placed under all the NRC.
RCA television equipment in the plane, Apparatus
was mounted ou the work hench normally set np
in the cahin of the Flight Research plane. Sponge
rubber shects and felt padding were used for
this purposc.

The “pick-up” u~cd is the “vestpocket” apparatus
recently developed by the RCA Laboratories for
NBC's lucal televi<iun service. Mt consist~ of a
two-camera chain with o lightweight relay trans.
mitter, operating on a wavc-length of 104 centi-
meters (about 1 meter) the shortest yet employed
in practical television. The total of ten small
units, cach wounted in carrying ca-e~ about the
size of an ordinury suitease. weigh about 700
pounds.

The new iconoscopes used in the cameras. it
was explained, are considerably more sensitive
than the standard pick.up tube-.

The success of the demonstration was “liule
short of astounding,” accordiug te O. B. Hanson,
NBC Chief Engineer.

“Few preliminary tests preccded taday’s tele.
cast, and we cncountered niany perplexing techs
nical problems, but despite the haze in the air
the image was of amazing clarity most of the

gem:a" . anslou pointed out. “it miu-t he remem-

red that the e uipment we¢ were using wa~ nnt

designed for airplane installation. It therefore cuf- MILES REPRODUCER CO., e,

fered considerably from vibrations of the plane || Dept.RT, 812 Broadway, MNew York City

and its propellers.’ |
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A SENSATIONAL NEW CUSTOM BUILT SCOTT
WITH TONE UNEQUALLED IN RADIO HISTORY

an entire

alongside,

the inimitable Scott tone is revealed.

TONE UNEQUALLED IN
RADIO HISTORY

NO obligation.

Narm,

Address

MOST FAR-REACHING
IN RADIO FOR TWENTY YEARS

ADIO science now offers a startling
new invention . ., . FREQUENCY
MODULATION. Not just an im-

provement of our present radio system. but
Iy new system of transmission
and reception! Static and *“‘noise” have
finally been conquered. Even in_the heart
of a crashing storm, or with X.Ray or
other powerful electrical equipment right
reception from the new Cus-
tom Built SCOTT FREQUENCY MODU.
LATION receiver, within the service area
of the F.M. Stations. remains undisturhed.
Only the serene and changeless heauty of

range 2 to 3 times greater than that used

GET SPECIAL INTRODUCTORY OFFER!

£. H. SCOTT RADIO LABORATORIES, INC.
2410 RAVENSWOOD AVE,,

Send all facts, special eoffer. Scott record review, and order blank

AND REGULAR
RECEPTION

INVENTION

in present broadcasting. Programs are re-
produced by the new Scott F.M. receiver
with such amazing perfection . . . so free
of static and noise , . , you are tempted to
pinch yourself to make sure you are not
actually present in the studiv or coencert
hall.

5 YEAR GUARANTEE—30 DAYS TRIAL

New F.M. transmitters are being rapidly
installed. Prepare now for this magnifi-
cent new receptivn. The new far advanced
Scott offers hoth F.M. and regular receiver
on one chassis, or new F.M. Tuner alone.
for easy connection with present receiver
in F.M. service areas. Precision custom
huilt to same quality and performance
standards that have won for the Scott
universal recognition as “World's Finest

The very peak of high fidelity . . . up to Radio**. 30 days home trinl_and extended
15,000 c¥cles . . . is now tranumitted on terms in U.8.A. Sold only direct from our
direct studio F.M. broadcasts . , , A tonal Laboratories. Be first. Write for all details

now.

DEPT. 28H40, CHICAGO, ILL.

....................... D R Y AP

STUDIOS: CHICAGO, NEW YORK. BUFFALO. OETROIT. LOS ANGELES

RADIO-TELEVISION REFERENCE ANNUAL
FREE WITH YOUR SUBSCRIPTION. See Page 4.

HE AMD Elll_!-l‘ HECORDIMGS

Continuous instantaneous recording and per-
manent play-back on film now possible. Film
for one hour’s recording costs 25¢. no other
expense, No processing, development or
treatment required. No acoustical studio
necessary, recordings may he made in any
ordinary room. Idea! for straight recordings
as well as for making “TALKIES” with
silent or sound type projector. Accepted by
United States and foreign governments.
schools, colleges nnd businesses, as well as
for home use. throughout the world. Send
for illustrated bulletins.
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ALL YOUR
RADIO NEEDS
Here in this one big book
you will find everything you 'y

need in radio , ., sets, parts |
and supplies . . . public ad- I|

ess systems . , . amateur
equipment . . . testers and
’ ﬁ kits., . . your nationally

known favorites at lowest
possible pricea. Write
today for this big valuable
catalog and save money.

A

o

CATALOG

BURSTEIN-APPLEBEE COMPANY

1012-14 MuGEE STREET, EAMSAS CITY, MISSCUR]
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SHORT WAVE COIL DATA BOOK

Every experimenter knows that the difference between a good ang
a poor radio set is usually found in th

wave calls.
the new coil otk all **dope’’ appears. There're illustrations which
giye instructions on how 10 wind cojls, dimensions, sizes of
wire, curves and how to piot them. Every experimenter
this book—it also contajns complete data on all types
ceiving coils, together iwith many sultable circuits using
. Also coiniplete dala ob vario

colls with many tronsmitting cirevits such as exciters and
AMDLificTs usin® the various coils described.

S:W Tuning Induetance Charts ®
ceivers * One
s The Mono-Coil ¢ 2
rotter * 2
be ''Signal Gripper'” Electrified ¢ 3.Tube Bandspreader
for the liam ¢ General (:m-rru%e Coils on Ribbed Forms @
Coll Data for Superhet or S-W u
® Switch Collg
§-w Antenina Tuner

T
Tul

Described % A1l Band
Plug-in Coils for Fxciters ¢

DON’T FAIL

TO GET THIS

n the construction of short.
Coil winding information s vitally important and in

needs
of re-
these
us types of transmitting

Contents Briefly Outlined

Coil Datn for T. R. F. Re.

be Oscillodyne * Two Tube Bandspreader
:Tube Old Reliable ¢ 2-Tube Globe

Winding Coils—10.500 Meters ¢ Doerle 3-

or S-W Superhets * Ix
Most Popular S
Self-supporting Transmitting Circuits Employing Coils

nd Antenna_Tuner for Transmitting *
Frequency-Wavelengtip Con-
version Chart.

PRICE 25: PREPAID

For a copy of this handy book. send
2;¢ in U.S. Coin or stamps to

RADIO PUBLICATIONS

37 HUDSOM STREET NEW YORK, N. YJ'- '

ELEMENTARY
MATHEMATICS

@ EASY — SIMPLIFIED — PRACTICAL @

ERE is a book for the business man, the tech-

nkeian and craftsman explaining and .answering

every operation and meaning with interpreting
illustratlons and exampies.

1t is the key to a simple understanding of many
perplexing problems in daily 1ife.

In_clear, positive and definite language, the suthor
popularizes and clarlfies every subject and helps the ||
reader to overcome any apparent difficulty In the study
of mathematles.

A real home study-course in mathematles for the
student or the man who wants to achieve proficlency
or desires to brush-up on his knowledge.

Entire Chapter on Special Math-
' eratics for the Radio Techsnician f“

CONTENTS OF BOOK

CHAPTER 1. Arithmetic—Addition—Subtraction—Multipil. |
catlon—DlvIslon.

CHAPTER 11. Factoring and Cancellatlon—Fractiona—Deci-
mals  Percentag. tic—and Proportion.

CHAPTER 111. The Metric System.

CHAPTER Iv. How to Mcasure Surfaces asnd Capacity

iGeomenry;,

cunp“r:u ‘V Powers and Invoiution—Roots and Evelu. |
1001

CHAPTER V1. Mathematics for the Man.

ual and Technical Craftsman—Ther- ]

mometer cConversions — Graphs  or
Curve Plo‘l‘thi\t.'—-l.ucnruhml—llac of

e S ule.
CHAPTER VIl. Special Mathematles for
13 die Techniclan, by
CHAPTER VIIi, Commercial Calculations—
Interests — Discounts — Short Cut
Arithroetie.
1X. Welghts and M
seful Tables.
“*Praetical Muthematies'' can be caeried readily in vour pocket.
Send Stamps, Cash or Money Order.

TECHNIFAX

1917 §. State St. RT-540

ONLY
30e¢

POSTPAID

Chicago, 11 !

Be a Champion with a
Genuine

VieroreX “CHAMPIO

only

$995

At Your Dealer's |

A “STAR'’ Performer

Standard size black base. Chremium finished top parts.
Equipped with 3/16” diameter contact peints. Furnished
without circuit closer, cord and wedae.

Liko all true champlons. this new Vibroplex "CHAM-
PION'* dofies comnpetition. Ilandsome in design. sturdily
butit and a ‘“STAR' pesformer .. . the "CHAMPION" s
our answer to the denand for a R(7(: of established qual-
ity. proved sending ability and assured ease of oberation
at a prlee within the reach of everyone. Deslined Dri
marily for the amateur, profeéssional operators will find the
“CHAMPION"' amply qualified to Kive an_expert aecount
of itselfl on any assicnment. See the "CHAMPION' at
your dealer’s to-day. If he cannot supply you. write or
order direct from us. Money order or réfistered mall
Write for illustrated catalog.

THE VIBROPLEX CO., Inc.

832 Broadway New York, N. Y. !

32

“JIFFY**
Magazine Binders

Sturdily built and cov-
ered with black fabri-
coid. Has two stamped
metal ends with 12
spring wlre separators.
Magazines can be ln-
serted and removed in
a jiffy. No fuss—noe
lost time—no labor.

12%7x9%". with 2-inch back fo

No. 1.

Radio'Craft, R.&T. Radlo News, etc— $1.50
No. 2. 10%”"x7%°. with 3-inch back for $| 25
)ST. Radio. Popular Mechanics, etc. — o

No. 3. 8%*x6%”, with 3-inch back for
Reader's Digest. ete, - =
P.P. Prepaid in U.5. and Canada

GREATEST SLIDE
RULE YALUE!

10 inch enameled slide
rule. made of kiln dried
genuine mahog:
magnifier with
has inch, milliammeter,

$1.00

has auxiljiary removable
This rule
tangent scales.

Packed in fndividual carrying case. This rule is eaunl
in pe

any wood.
pins to fit {cursor) runner.
sine, log and

rformance to a $10.00 rule. Qur 00
specinl price. P.l_" prepaid anywhere .. -
8% [Fide RETeWama. tduaal k i o ks § I B cxdbnn 25¢
A Paze Illustratcd Book of Instrucilons |0c
36 Page Book &tanley's Slide Rule Practice. lo
200 Fascinating Exampies and Answers . .. c
A1l Three Items Prepatd for . ..... .. . 40c¢
GOLD SHIELD PRODUCTS
Dept. RT-5-40 350 Greenwich St. New York

Antennas for the Ham
‘Continued from page 17)

Since. if the svstem will be used on scv-
cral bands, the necessity will arise for parai-
lel tuning on some bands and series tuning
on others. it is desirable to have both a
series and a parallel condenser in the cir-
cunit, When using series tuning. merely have
the parallel condenser at its minimum capac-
itv setting. while when using parallel tuning,
short out the series condenser. The con-
denser capacity may well be about 100 to
200 mmf.

For tuning purposes it is desirable to have
a current indicator in each feeder. While
amimeters are desirable, thev are not essen-
tial. Quite satisfactory substitutes can be
made from flashlight bulbs. These should
be shunted with a plece of wire to prevent
burn-outs. The length of the shunt will be
determined by the power output of the
transmitter.

Separation hetween feeders can be be-
tween four and ten inches, depending on the
wavelength. About six inches would be a
good separation for an all-band antenna.
\Vhen putting up the feeders, see that they
will swing as a unit when the wind starts
to blow, and not with respect to each other!
Light insulating hars placed about every ten
feet will be fine.

www americanradiohistorv.com
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After the transmitter is tuned-up at the
operating frequency, the antenna coupling
coil is brought near the output tank coil and
either the parallel or series condenser varied,
depending on which is necessary, until the
current indicators show a maximum current:
At this point, the amplifier plate current wiil
rise to a maximum.

Coupling between the amplifier tank coil
and antenna coupling coil should be varied
to obtain the desired plate current. Inci-
dentally, a difference of approximately 10
per cent in the two feeder currents is allow-
able: a greater difference is indicative of
improper antenna flat-top length for the
operating frequency.

Untuned Crystal Oscillator
(Coutinued from page 17)

cuit signal generator. The limit of oscilla-
tion depending entirely upon the efficiency
of the crystal and aptitude for vibration
and the interelectrode capacities of the
oscillator tube. However, practically any
commercially available pentode or tetrode

| will perform satsfactorily on frequencies

as high as 30 megacycles.

The glass versions of the 6F6 or 6L6
are to be recommended for high output with
moderate plate voltages. Picture then, the
crystal osciliator ot the smallest dimensions
sufficient to accommodate a2 tube socket, a
crystal holder and mounting and three
small resistors—the physical dimensions
being approximately two inches wide, four
inches long and about an inch high. This
frequency generator will furnish sufhicient
R.F. voltage to drive the buffing or final
stage to an output of as high as 50 watts.
Compensation for impedance change
through the coupling medium need not be
made, as it has no effect upon the frequency
or stability of this form of circuit.

The plate current ratio of the frequency
gencrator when in a state of oscillation, to
that when not oscillating, is of the order
of one to ten or in other words, about
10 per cent. Naturally, the efficacy and
quality of the crystal determines, in a
large measure, the current ratio between
these two conditions

The stability of oscillation is of such
nature that no frequency change can be de-
tected by the beat method when the degree
of coupling to an external load is varied up
to the point where the plate current ap-
proximates that of the non-oscillating state.

Contrary to conventional design pro-
cedure, this oscillator may be directly
coupled through the medium of a condenser
to a modulated R.F. stage. As stated before,
the reflection to the oscillatory circuit will
have no tendency to cause erratic operation
of the crystal when used in this circuit.

A circuit particularly suited for portable
use ts shown in figure 4. The aperiodic
crystal circuit will furnish adequate driver
power to allow a suppressor modulated
carrier of about eleven watts. The tube
complement for highest efficiency comprises
an RK25 as crystal oscillator and paralle!
RK25's as radio frequency amplifiers. A
type 76 tube fed from a single-button
microphone will satisfactorily operate as
modulator, In the event that a double-
button microphone is to be used, it is recom-
mended that a type 6A6 or 6C8G be used as
a cascade audio amplifier in its stead.

Figure 5 illustrates a cathode series R.F.
choke such as recommended by Frank C.
Jones for increased output and higher
efficiency.

The ham or experimenter will find his
time well repaid if this type oscillator is
incorporated 1n his present rig. The problem
of broad signals and oscillator instability
will be reduced to such a degree as to be
negligible in operating considerations.

RADIO & TELEVISION
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WQUSA Antenna Layout

(Continucd fron: page 9

all of the Fair structures in harmony. Most
aerials, even amateurs will agree. are hardly
things of beauty. And when yvou begin to
run leads from twelve or fourtcen of them,
all over a roof, which has a surface nearly
as great as the average city block, you can
scarcely stand your ground when attempt-
ing to convitice artists that they really im-
prove the landscape. \We must say that much
of the work we were permitted to do was
made possible only aiter some of the achieve-
ments of onr station were becoming known,

Not the least of our delays—and cer-
tainly the most embarrassing to all of us
of the W2USA Radio Chib—was our in-
ability to provide QSL (verification) cards.
Several designs were submitted and scv-
eral of them had all kinds of approval, but
it was impossible to find anvone who wanted
to foot the Lill. The small amount of money
we had i our treasury was needed for
wther things, so day after day and week
after week we had to keep saving that
our cards, like prosperity and television.
were “just around the corner.” Such state-
ments were made in good faith,

More than five thousand licensed ama-
teurs, from all parts of the world, signed
the “Golden Book”, as we affectionately call
the register, at W2USA. Every one of them
will receive one of our cards. More than
that number of contacts were made with
other stations, in all parts of the world and
every last one of them will receive a card,
verifying the contact. Short wave listeners,
from nearly every corner of the globe have
sent reports to us, concerning the manner
in which they have heard transmissions
from onr various transmitters. They, too,
will receive a “Veri”. Several thousand
vards will have gone into the mail hefore
the isste of Rano & TreLeEvisiox which
carries this story goes into circulation.

In keeping with amateur radio tradition,
the design for our card was exccuted by
a young man with amateur radio ten-
dencies. He is Leonard Oehmen. He is the
son of Oscar Oelunen, W2KU, and the
brother of Stan Ochmen, W2HG. Both
front and back. our card is a bit different.
Kay Kibling, W2HXQ, Secretarv of the
W2USA Radio Club. worked out the
tmique reporting scheme.

Present Facilitias

In considering the accompanying sketches,
which will give you some idea of the dis-
position of the various acrials, on the reof
and the disposition of the equipment in our
uperating room, it i< desirable to remember
that the rooi of our huilding is practically:
flat. In addition, it has been covered with
a type of insulating material which has
an aluminum outside surface. Therefore.
we have, in cffect, a tremendous counter-
poise. That may account for seme of the
~trange cffects which are noticed in con-
nection with ~ome of our work.

Possihly the easicst way to cover the
existing services is to hegin with the high-
est and proceed through the Jowest fre-
quency we usc. We have said that all the
original work was done with a five meter
transmitter and receiver, The transmitter
is the original unit. built prior to the time
a series of articles describing its design and
construction, appeared in Rano & TErLE-
VISION, irom August to October, 1938*.
The same transmitter is still doing active
duty on the five meter band for us. Orig-
inally, the receiver we nsed wa- a home-
made version of the "Quartet.” built for

540400 Transmitter™ by Arthur }1. Lyneh, W2DKJ,
August-October, 1938, Short-\Wave Craft.

for May, 1940

us by A, J. Haynes. W2JHV. More re-
cently, we have been using one of Frank
Lester's (W2AMI) “Lestet” High-Fre-
gnency Converters. which feeds mnto a
Hammarlund HQ-120 receiver. Excellent
results. on five meter< have also been secured
from the Hallicraiter 310" receiver, since
its installation.

The antenna. used ior both transmission
and reception. on 5 meters—-switched by
means of a Ward-Leonard, A.C. operated,
antenna  relay~—is one of the first of the
double extended Zeps, designed by Frank
Lester and made of Premax Corulite
clements,

It will be ohserved. from the accompany-
ing drawings that it is our general practice
tu use the same antenna for receiving that
we use for transmitiing. on any particular
band. Then, too, we have selected each
group of cquipment to o a specific job and
that equipment is kept in that particular

~ervice all the time. In addition to pro- |

viding suitalle facilities for the service, it
Jiminates the emharrassment of having to
draw distinctions and preferences regard-
ing the performance of equipment made hiy
one  manufacturer over that of another.
Since we do not have competing equipment
operating in the same service, that point iz
one we would rather aveid. There are other
places for the securing of information
which would influence the choice of equip-
ment. It has heen our policy to nse the
equipment. not tc attempt to sell it.

For ten meter operation, we use one of
the Thordarson. 100 watt transmitters,
which enalbles us to have our choice of
phone or CW, aperation, \With it. we have
used two or three receivers, but we have
always avalded making a change when
there would he a possibility of making com-
parisons. Of course the ten meter band is
so erratic that comparisen of the performe
ance ol any type of receiver and that of
another would have to be made instan-
tane(\nsl_\' to mean anything—and. even
then, it would mean little—and the only
reasan for any change was caused by the
desire to use some of the equipment for
some other purpose.

However, in connection with ten meter
operation, it is worth noting, in passing
that we have nsed two aerials of exactly
the same type, though one has been set up
horizontally and the other vertically. Both
are Premax W8JK, full-wave beams. The
vertical wnit is fixed in an easterly and
westerly direction and the horizontal unit
is rotatable. Both beams are mounted on
poles which are the same height ahove the
roaf. A cwitch, at the transmitter. makes
it possible to shift from one to the other
in a jiffy. Distance getting ability of the
fixed vertical 15 stiperior to the horizontal
rotary. even in the directions which the
fixed leam is nor cupposed to strike. Some
confusion of opinion exists with “local” re-
ception. for the rcason that most of the
local stations are using horizontal aerials
to pick up our ten meter transmissions and
they imagine that the signal irom the hori-

zontal heam is letter than that from the |

vertical heam. However, local operators,
using vertical ten meter antennas tell us
that there is a delinite gain in the vertical
wor the hovicontal, when they are directly
in the path of botl.

For twenty meter operation, we have
been using one of the National-Thordarson
600 watt transmitters and a National HRO
receiver. Three distinct types of aerials
have been used. The first one was a Premax
vertical “pitchiork™ antenna, which, be-
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This 120 Page
Money Saving
Spring Catalog

on everything you buy!
COMPLETE STOCK OF PARTS
Including items out of manufac.
cure. All the nationally advertised
brands. The world’s greatest stock
of parts. Consult your Lafayette
catalog—save time and money.
COMPLETE IN TEST EQUIPMENT
All the leading makes, all latest
types, Every instrument accur-
ately described. Here'’s the book
that will enable you to keep up-
to-date economically!

COMPLETE P. A. SELECTION

Three complete lines — Del uxe,
Standard and Economy— for
every purse and purpose. All sys-
tems — permanent, portable and
mobile have the advantage of
Lafayette advanced engineering.
Amplifiers from 5 to 100 watts.

COMPLETE LINE OF RADIOS

All the wanted features in port.
able, mantle, and phono-combina.
tion models. Beautiful style. Bril.
liant performance. Challenging
the field in quality and low price.
COMPLETE HAM SECTION

Greatest array of amateur receiv-
&rs, transmitters, equipment
we've ever assembled. Over 30
pages packed with merchandise—
every item packed with valuel
PLUS A COMPLETE

line of 1940 auto radios, recond
players, tubes, tools, new books—
all at lowest prices. Save money
with the book that has everything
in radio! Send for a copy today.
It’s packed with profits. And i’s
FREE! Mail coupon now.

Hadio Wire Television Ine.
formerly WHOLIIALE RADIO SERYKCE, L.

Sales Offices In
NEW
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ATLANTA
245 Pagehires SI.
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Hadio Wire Television Ine.
U Dept. 4E —T100 Sixth Ave., New York, N. Y.
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RADIO PUBLICATIONS
I have clrclod below the numbers of books in the RAD

MOST COMPLETE

LOW-PRICED TECHNICAL LIBRARY

EACH VOLUME ONLY 50c

THE RADIO-CRAFT LIBRARY SERIES (each volume fifty cents)-—a most

complete and authentic

divisions of radio, refrigeration and air conditioning. Each
designed to give you the opportunity to learn one

get of Volumes-—treats individually, important
has been

or more branches of the

fields mentioned. The authors of the books are well-known to everyone. Each

is an expert—an authority

on the subject—each is thoroughly familiar with

the field which he represents.

ALL BOOKS ARE UNIFORM-—Ths volumes in the RADIO-CRAFT LIBRARY SERIES
measure 6 X 9 inches. Each book contains on an avar-,- of 50 to 120 illustrations. The

books are printed on an excellent grade of paber wh

ch makes the type easy reading,

Here Are the Titles = = =

No. 2. MODERN VYAC.
UUM TUBES

No. 6. BRINGING ELEC-
TRIC SETS UP-TO-DATE

No. 13. ABC OF AIiR
CONDITIONING

No. 14, POCKET RADIO
GUIDE

No. 15. ABC OF RE-
FRIGERATION

L] R&T 540

No, 16, PRACTICAL RA.
DIO CIRCUITS

No. 17. SERVICING
WITH SET ANALYZERS

No. 20, THE CATHODE-
RAY OSCILLOSCOPE
No. 2I. BREAKING INTO
RADIO SERVICING

No. 18. POINT-TO. MNo. 25 NEW RADIO
POINT RESISTANCE UESTIONS AND AN-
ANALYSIS WERS

NEW

No. 19. PRACTICAL RA.
DIO KINKS AND
SHORY CUTS

No. 23. PRACTICAL PUB-
LIC ADDRESS

99T Hudson Street, @ New York, N. Y.

LIBRARY SERIES which you are to send me.

Q-

CRAFT
I have included my remittance in full, at the Drice of 50c oach. (Stamps. checks or money orders acceDted).

» 3

13 14 15 16 17

18 19 20 21 22 23

Radio Control

DATAPRINTS

SHOW YOU HOW!
20c¢ Each in Order for 10

TESLA-OUDIN
(Data and Drawings
38" Sp'k Tesla

{ A C.
8" Bp’k Oudin: 110 Vt.

38° Sp'k Tesla Works on Ford
1 Sp'k Violetta Hi-Freq, Coil.........oiivvnns

FREE wnhnolrdor for $1.00 or more—"20 Tricks with !

-Frea.

Loads of Fun!

Solenoid & Magnet Data—Get Our List!
20 Telephone Hook-ups—Build Your Own . . 40c
“Fry Eggs” on cake of lee!

data for Small.
Large size App. (Al 8

“MIND READING”

del Warship Prints

Get our Descriptive List

-Oudin Cofl.,. ..o aveneiaieaces 40
Trf. Data

{1 K.W. Exc,
8~ 8p'k Tesla-Oudin Coi
K.W. Exc. Trf. Data incluged FREE:)

Colls™® (40¢ seDarate)

Television Hook -ups—"Sight & S~n~d”
20 ELECTRIC PARTY :
AND LODGE TRICKS!

S.W DIATHERMY
(Artificial Fever)

Dstaprint glving Constructionsl
Medium snd

l

Print—See Below

HI-FREQ. COILS
only: no parts lncluded)

included FREE!}

1

“Kick Coll” trbe

Sp'k Coll...

Data 48

V... 408
Radio Act ,...

RADIO CONTROL
PLA
Clrcult data 40c,

l"‘gR MODEL BOATS,
. Ete.
Eloctric Pipe Thawer 40c. |

LOOK at these

40c¢ Each.

20 A.C. Problems
their Sofutions.

20 Telephons Hook-ups.
5 Meter Bupsrhet.

otor Hook-uns.

Lotk Box 3224

and &!utrl: “Inductor” Organ |
vz Meter Transm. & Ree.

|00 Mechanieal Movements.
20 M k.

Speclal Prices: 4 prints Si.
40c each, single orders.

The DATAPRINT Co.

DATAPRINTS ! !

Sso Special Prices below

slding Trans. 2 K.W.
Rewinding Armatures.
Water Wheels or Turbines
Wheatstone Bridee.
Photo-cell and Relzy Data
20 snsslo Bell Cireults.

: 10 for $2.00;

Get New List 100A.

RAMSEY, N. 1.

Make Your Own

SECRET CODES
ina FLASH

It’s as simple a3 sliding one piece of wood
against another—and that’s exactly what
you do with this highly ingenious code-making
slide-rule. It’s so simple that a child can
master it in a short time. yet so baffling as
to challenge the experts. It's educational.
develope your unused brain cells, and it does
all this in such a pleasant and natural way
that you are unaware of it.

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

PERHY RKT4G
LMRIW IXSHE C

This of course i3 &
coded message, which after
s few minutes nt with
the Jifty Secret Code Qut-
fit can be deciphered to

read:
LANDING 30 CHINESE TODAY

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

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

MAKES OVER 50,000,000
DIFFERENT SECRET CODES!

A 20 page booklet tells you in simple, easily under-
standable lsnguage how to master this art. This book
was written by W. St, John Maloney, noted writer of
detective storles and cryptograph specialist. You can
create your own secret codes 10 minutes after you've
read the book It is replele with oxampies and actual
coded messages.

Lawrence Code “Slide Rule”
and 20 page instruction book

Zmets fOr .. ......cc caareaaiiaan
Parcel Post Prepaid “in U.S.A. Sl'oo

GOLD SHIELD PRODUCTS

350 GREENWICH ST.. Dept. RT-540. N. Y, CITY
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lieve it or not, was set up, right on the roof
of the building, which we have indicated was
actually metal covered. We set it up in ar
gasterly and westerly direction; we hardly
imagined that we would be heard as well a»
| we were in \ustralia and South America.

The second antenna we used was the
horizontal W8JK rotary, which we now
use on ten meters. It is a hali-wave job.
on twenty, Even when we had it aimed
right in the direction of the desired sta-
| tion, the signal was not any better, and as a
| rule, not as good as the signal from the
pitchfork.

Our third twenty meter beam i> really
something ! The tirst of its kind was uscd
by Frank Carter, W2AZ, Perhaps we were
unduly influenced concerning its grea:
capabilities, as we happened to have been
in his station, in company with Mr. W, A,
Ready, President of the National Company,
on the occasion of I'rank's making contact
with his hundredth foreign country, whicl
made him a full-fledged member of the
I A.RRL. Century Club.

At no small cost to the Fair, we were
able to secure a seli-supporting, wood.n
mast, which extends 75 feet above the run”
of our building. At the top. we have a
“Chinese” copy of Frank Carter's rotary
arrangement, except for the fact that ours
is motor-driven. from the operating table.
When we managed to get our full wave
WB8JK on top of that, we really had some«-
thing and we have been heard around th:
world while using it. Like the horizontal
! W8JK. it is motor-driven, with the con-
trol” at the operating desk. Some of the
accompanying cards indicate the effective-
ness of the combination transmitter, ro-
ceiver and antenna we use on 20 meters.

For forty meter C.\V. operation we hai
a combination which we think is very
unique. To begin with, we use a vertical
half-wave doublet, fed in the center. The
upper half of the doublet is a Premax, seli-
supporting aluminum radiator, mounted at
the outside end of one of the cross-arms
atop one of the 24 foot potes, which we have
set in various spots about the roof. Th-
lower half of the doublet is made ot
stranded copper wire. It goes off from the
center of the antenna on a bit of an angle,
for the reason that the pole which supports
the whole works is not high enough to let
it go down straight without touching the
roof, The slight angle seems to have no
effect and the National NT-30 transmitter,
which has been in use on that band seems
to have won admiration from the boys of
the F.T.S. (Forty Traffic System) who
have really given it a rather severe work-
out. It is used in conjunction with a Na-
tional NC-101X A receiver.

The Hallicrafter transmitter used on 73-
meter phone gave a fine account of itself
and coupled with a Hallicrafter SX-24 anil
a 75-meter, hali-wave horizontal doublet.
we were able to make very satisfactory
contacts. even under adverse conditions.

For eighty meter C.\WW. we used another
Thordarson. 100 watt transmitter and a
National 101X receiver, coupled to a “\™"
| beam antenna.

On 160 meter phone we had several set-
ups. The 350 watt RCA Trausmitter.
which we had set up for that position and
a companion RCA Receiver were hooked
| to a half-wave horizontal doublet antenna,
which ran pretty near the entire length of
the roof, proved its worth, especially in
connection with the sending out of our
regular weekly QSTs which are sent out
on all bands, at 9.45 p.m. Eastern Standard
Time (or E.D.S.T. when daylight time is
on) each Friday night.

RADIO & TELEVISION
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Constructing An Efficient Television Antenna
(Contintued from page 10)

operate two television transmitters simul-
tancously on the same bands, one in Phila-
delphia and one in New York, a distance
of about 80 miles. Theoretically cach sta-
tion has a range of about 30 miles and no
mterference should result. However in
practice, “ghost” signals from the Phila-
delphia transmitter caused interference with
reception at New York of the New York
transmitter, Now the two stations divide
operating tine.

The problems assaciated with television
antennae and the requirements for a satis-
factory installation have been well covered
in the past® The essentials may be syuni-
marized as follows:

Maximum antetnn elevation conveniently

attained,

\ntenna location removed as far as pos-

sible  from sources of automohile or

similar iuterference.

3. Antenna supporting qructure to be iree
from any large metallic members which
may cause absorption or reflection.

4. A well designed and constructed di-pole
and reflector erected to give maximum
reception in the desired direction and to
climinate interference in all other direc-
tions. Or, a double di-pole and retlector
te extend the pick-up angle of good re-
ception or to increa-c the signal to noise
ratio.

Di-pole and reflector elements to be

readily adjustable to permit experiments

and compensation for differences in wave
polarization or direction of arrival other
than originally calculated or anticipated.

6. \n cfficient transmission lne or cable be-
tween the antenna and the receiver input.
This article is intended principally to give

the constructional details of an anteima to
meet the above reguirements, The system is
designed primarily to efficiently cover the
present television picture and sound hands
of from 44 to 90 megacyveles. The double
di-pole and reflector is alwa snitable to use
with short wave or all-wave receivers hav-
ing a doublet input circuit.

The di-pole and reflector ¢lenients are
made of half hard aluminum pipe and
tubing, comhining light weight, rigidity and
low wind resistance. Iron or steel elements
can be vsed, It to get cquivalent rigidity,
the sizes must he substantially larger causing
an appreciable increase in weight, wind re-
sistance and surfaces to collect ice.

The 24° supporting mast and cross arms
are constructed of Fir plywood, combining
light weight, rigidity and low wind re-
sistance at a low cost,

The required ~tand-off insulators are
machined from a Polvstyrene base ultra
high frequency insulating material. This
material 1s easily sawn, drilled and tapped
by hand tools: it is very strong aid not at
all brittle. Fortunately this material is prac-
tically free of moisture absorption and shows
very low loss at ultra high frequencics ; the
result is unusually ¢fficient and durable out-
door stand-off insulation.

Fig, 1 is a view of the erected assembly
and Fig. 2 gives a close up of the element
assembly, An accompanying drawing covers
the entire assembly and details of the in-
dividual parts, alxo a complete bill of ma-
terial.

In both the photographs and the drawing,
the two di-poles and reflectors are shown
parallel to each other, this arrangement pro-
viding a good reception angle in the desired
direction of about 60°; the area of zero or
near-zero pickup extends approximately 180°
as shown in the drawing. By having the
di-poles off parallel. as required, the good
reception angle can e increased and with

(28]
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a corresponding diminished near-zero pick-
up area,

Construction of Mast

The 24" mast is self supporting if fastened
at the base and at a point about six feet up
from the base, for example to the side of a
building or reof shed as shown in Fig. 1.
Guy wires should be avoided. In absence of
a suitable support. a wooden stub tower,
about 67 high and with a 6° square base can
be macde and fastiened to the roof.

The mast assembly starts by gluing and
railing one of the 4° uprights (R) to one
of the 10° wprights (%) and inserting
spacers (0)) at the start and every 67, on
centers. These spacers () are also glued
and nailed into place, avoiding driving nails
into the center hole of the -pacers which is
reserved for the transmission cable.

With the spacers in place, another 4° up-
right (R) is glied and nailed into place,
oppusite to the firet 47 sectivn. At this point,
the transmission line, or a wire leader, is
threaded thraugh the <pacer holes and this
procedure followed so the transmi~sion cable
will b in place when the nailing is com-
pleted. The idea of ~tarting with two 4°
and two & ~ections i~ to have the lhorizontal
joints ~taggered,

The same assembly procedure is followed,
now using up the remaining eight 10° up-
rights. The remaining two 4° uprights ll
in at the top of the mast. In reaching the
last section, the holes for the two cross arm
bolts (F), 13/16" diameter, <hould he
drilled and also an outiet hole for the trans-
mission cable where it leads< te. the di-pole
buscs ()M,

The sireneth and rigidity of the mast de-
pends whaelly on a firt class gluing joh.
The glue ueed must be waterproof, pref-
crably a marine glue. applied strictly to the
manufacturer’s inctrictions, nat too thin and
nnt too theek or hampy, One inexpericnced
in glving vood should first experiment
with serap pleces of wood until the reults
are right. The uprichts are nailed ta each
other with 174" wire brads and the spacers
are nailed into place with 17 wire brads.
Plywood can be nailed fairly close to cdges
withont danger of splitting. The top of the
mast (U) is not fastened into place until
the very last.

Cross Arms

The two cross arms are of identical con-
struction, cach consisting of two sides (A),
two tops (B) and two ends (C), all glued
and nailed together. A 13/16” hole is re-
quired at each end for the bohts (G).

The supports (1)) for the di-poles and
reflectors are identical. For the reflector
end, this support (D) i< reinfarced Ly the
one picce alnminum pipe piece (K). At the
di-pole end, the aluminum pipe (1) is in two
pieces and requires the supplementary sup-
porting braces (E), as shown,

Insulators

The stand-off insulating material may be
secnred i one piece or cut to size. In any
event the stand-offs (H) should be cut ac-
curately to size, each 3”7 long from 17
diameter round rod, and tapped 14“—20 for
114" deep at both ends. While this material
can he easily worked with an ordinary hack
saw. hand drill and machine tap, the opera-
tions must not be at ton great a ~peed or
heat generated will gum the toals,

Di-Poles

The jour di-pole sections (1) are cut
from 14” IPSX aluminum pipe which comes

WWW americanradiohistorv. com
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LEARN TO SEND
AND RECEIVE

Learn to send and receive code signals, like
oberators on ships at sea and at commercial anl
amateur land stations. Intercept distress signals,
news flashes, bulletins, and dozens of other
kinds of interesting radio communieativns,
MASTER TELEPLEX
teaches you to receive
cvode exactly the wav
the world's best obera-
tors do— by sound. A
heavy waxed paper tape.
running through a ma.
chine, operatex an auto-
matic key which sends
messages to you, at any
speed you dezire. As you
improve in speed, the
machine sends  faster,
gradually preparing you
for top-s amateur
and commercial signals. With the new all Eleetric
MASTER TELEPLEX you learn to send by send-
ing and the signals you send are repeated back
to Yuu, exactly ay you sent them, thus enabling
you to correct your own errors. We furnish a
complete course, lend you the improved All
Flectric MASTER TELEPLEX and give you per-
=ongl instruction with a MONEY BACK GUAR-
ANTEE. 8end for our new TELEPLEX FOLDER
S5 today. IT'S FREE.

TELEPLEX CO., 67-69 Park Place, New York

1n Canada write:

CANADIAN ELECTRONIC INST., TORONTO. ONT.

RADIO

ENGINEERING

broadessting, avistion and police radio, serricing, marine
radto telegraphy and telephony, Morse telegraphy and
Tailway g taught t hly, 43 weeks” Engl-
neering course equivalent to 3 yesars of college radio work.
All expenses low. Cstslog fres, Schoo! established 1874

Dodge's Institute, Turner St., Valparaiso, Ind.
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.840" outside diameter, .622” inside diameter
and 109" wall, The four di-pole tips (J)
are cut from §4” outside diameter aluminum
tubing having a 065" wall.

After the sections (I) are drilled as called
for in the drawing. on¢ e¢nd of each is
reamed 34" for about 6” deep or more to
receive the 347 tips (J) in a tight drive fit.
After driving the tips into place, they are
sawn off at the ends for the exact dimensions
specified in the drawing. In machining
aluminum, sawing, drilling and tapping,
kerosene is the proper lubricant. A plug (O)
is inserted in each dp; plugs (P) are in-
serted 1in (D).

Reflectors
The reflectors are assembled essentially
the same as the di-poles, first drilling out
the sections (K) as shown in the drawing
and adding the four tips (L.} and the
plugs (O

Final Assembly

The stand-off insulators (H) can now
be fastened into place on the supports (D)
and (DE), and the di-poles and reflectors
fastened into place, using the bolts and
washers (N).

The cross arms are then slipped over the
tap of the mast and fastened into place with
the befts (1), taking care not to damage
the transmission cable during this eperation.

The supports, together with the di-poles
and reflectors are now ready to assemble
on the cross arm ends, using the bolts (G).

The two buses (M) are placed into posi-
tion, (M) and (I) being lield to the in-
sulator with the same bolt. The transimis-
sjon line is connected to the buses hy the
screws (T,

The top of the mast (L) can now he
placed into position.

The aluminum clements, Lolt heads, trans-
mission line connections and caps are all
painted with a good weatherproof -
sulating varnish,

The entire assembly is so light. it can be
crected by two men, one holding the hase
and the other “w alking” the mast up similar
to raising a long ladder. However, there is
danger if the mast becomes unbalanced dur-
ing this operation and it is well to have an
extra man or two available wmtil the base
is faxtened.

Where there is_any question about the
exact direction of arrival of the desired
signals, or if the desired waves arrive other
than horizontally polarized, experiments can
be conducted with the assembly mounted on

a short stulh mast. enly a few feet high,
above the roof. The bolts (F) and (G) must
be well tightened in the final assembly.

References.

1, “Transatlantic Television?”, De Wit K R.

Goddard. Suort Wave & TErevisioN, Feb-
ruary. 1938.
2. “What About That Television Autenna'. An

interview with 0. B. Ravio & Tere-
vision, May, 1939.
“Practical Television by RCA.” booklet pubhshed
by RCA Mamnfacturing Comp’nn’ Camden, N. J.
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Bill of Material

Itew: Quantity Name  Description

A 4+ Crus~ Arm ine- 5 Ply Fir Plywood
D" % 3" x

n 4 Cross 1\llll T“l“ 5 Ply Fir Plywool
13”7 x 78"

C + Cmv: Arm hml» 5 I'ly Fir Plywood
24 x® 37 x T

D 4 \upports 5 Ply Fir Plywood 36" x
3

E 2 Braces 5 Ply Fir Plywood 32" x 3" x
1" (To Pattern)

F 2 Steel Bolts 6” long x #3” diam.. wira
nuts and washers.

G 4 Steel Rolts 3” long x 33” diam., with
nuts and washers.

H 16 Stand-offs 17 diameter {roundr» x 3~
long, Amphenol 9121

I 4 Di-Pole Section 3S Half Hard Alccm
” IPSX Aluminum Pipe 30”

J 4 Di-Pole Tips 25 Half Hard AClm
Aluminum Tube 53”7 O.D. x .655"
wall x 39” long.

K 2 Reflector Section 35 Hali Hard Alcoa

77 IPSX Aluminum Pipe 617 lonu.

L 4 Reflector Tips S Half Hard Alcoa
Aluminum  Tube 8" O.D. x 653"
wall x 45” long.

M 2 Bus Connectors 25 Half Hard Alcea
Aluminum Tube 3" 0.D. x ,655”
wall x 2431” long.

N 32 Steel Bolts 27 Ion-g x 14{”—20, with
washers and lock washere,

O 8 Plug Buttons, for 3” hole, Cin':
=30652

P 4 Plug Button-. for 3" lele. Cimh
ZI08N9

Q 49 Spacers, 2% x M x 7475 Ply ¥
P‘\\\oml (Tn Pattern)

R 4 Uprights. 4" x 214" x 1,*, 5 Ply I"~
Pllywood

S 10 Uprights, 8° x 21,7 x " 3 Ply Fir
Plywood

T 2 Rh. Hd. Brass Screws, Z10-32 x 1.~
long

v 1 Mast Top. 3 x 3” x ", 5 Ply Fir
Plywood

1 Pint Weatherproof Insulating Varnish—for
metal

1 pound 174" Brads

14 pound 17 Brads

14 pound Waterproof Glue

1 Quart Weatherproof Black Paint
Transmission line or cable as required.

Note: Fir plywood can be seenred plain or weather-
roof. When ordinary plywood is used, it must

Le protected from the weather thoroughly by a
coat of paint followed by a coat of marine
varnish. When weatherproof plywood is used.
the exterior surfaces should sull he protected
by at least one coat of Outdoor paint, or varnich.

BOOK REVIEWS

PRINCIPLES OF TELEVISION ENGINEERING, by
Donald H. Fink. Contains 542 pages &Yz x 91/4 inches,
profusely illustrated. Published by McGraw-Hill Book
Company, New York.

For those who wish to design or even enter the
serious sfudy of television circuits, "Television Engi-
neering’’ by Donald G. Fink is vur?uaHy an essential,
{Mr. gmk is well known as Managing Editor of
ELECTRONICS ard author of ENGINEE ING ELEC.
TRONICS.)

The book is divided into 10 chapters, in addition
to which there are an appendix and an index. The
chapters treat on television methods and equip-
ment, image analysis, fundameatals of felevision
camera pickup action, formation, deflection ard
synchronization of scanmnq beams. and video signal,
video amplification, carrier transmission of wideo
signals, image reproduction, television broadcast-
ing practice, and television receiver practice, The
appendux covers such subjects as television trans-
mission standards, recommends practice on polar-
ization and intermediate frequencies, receiver and
transmitter definitions, and names of controls of
television receivers. All Mr, Fink's explanations are
made clear through the use of numerous photo-
graphs, diagrams and graphs,

While the book is not one for the novice, it will
give the more advanced radio man and serious
student an extremely thorough knowledge of this
newest of sciences,
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MANUAL OF RADIO SERVICING contains 28
pages illustrated, published by Supreme Publica-
tions of Chicago.

M. N. Beitman, consulting engineer and prolific
author, has compiled a new baook of radio servicing
shortcuts and money-making ideas. The book, thoug~
not too elémentary, is written in simple |Gnguag-‘
which anyone can understand. Nevertheless it gives
the radio man many bits of useful informatio~
which he would be unlikelv to get elsewhere. |-
addition to recommendirg some methods of servic-
ing, it explains various ways of making sales to
bring added profits,

THE SERVICE MANUAL OF WIRING DIAGRAMS
contains 224 pages, size 83 x I, and is published
by Supreme Publications of Chtcago.

The wiring diagrams of the 427 "'most serviced'
radios are included in this large and attractively
formulated volume. According to the author, 4 out
of 5 diagrams which the average serviceman will
need are in this book, which covers the period
from 1926 to date. In order that the servicemar
may find the diagram he seeks with the least
possible delay, ar index arranged according to
manufacturers’ name and model number of set
occupies the last few pages of the book,

The volume is bound in a flexible cover so that
it may be rolled up and stowed awal in the test
instrument or tool kit as well as kept on the
reference shelves. The diagrams are large enoug™
to be easily read, and values of parts are given 00
the great majorify of them.
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R. & T. '40 Communications

Receiver
(Continued from page 15)

positioned  together, patently used in a 6
eircuit band-pass grouping betwecen the hid-
den first I-F tube and the second I-F¥
7A7. These three were used experimentally,
and the extra item simply happened to be
in place at the time of the photographing.
It should be assumed that four circuits in
this particular grouping will be sufficient.
The chassis illustration also shows that
holes were drilled for the placement of a
transformer ahcad of the crystal filter.
Biund-pass ahead of the filter was, upon
experiment, fonnd unsuitable in this design
atul the transfurmer was therefore removed.

Beat Frequency Oscillator
The beat oscillator wmit, like the crystal

lter, 15 a factory made and wired assem- |

bly, again simplifying construction and as-
suring us of adequate isolation. Note how
the beat nete (adjustable from the panel)
i~ fed not in the usual manner into the sec-
ond detector circuit but into the cathode
urcuit of the second I-F. Check carefully
«m the cathode by-pass value at this point.
Note that it is not of so large a capacity
value that the beat signal is by-passed to
wroumd.,

Tube Lineeup: The overall tube comple-
ment featurcs 7A7s in REF, Mixer, and 1-IF
~tupes, 7Ads in RF Oscillator, AF Voltage
Amplifier, and AF Driver positions, 7C5s
i the push-pull output stage, and non-
loctals 1 other placements as discussed
previously. The 7A7s, incidentally, are seli-
~hi¢lded and highly efficient, both as RIF-ITF
ampliliers and (when the HI® local oscil-
Fator signal is fed into the suppressor grid )
i converter application.

The overall Tavout has boen divided inteo
three separate ond matched units: the re
eiver proper, with jts Jate grey aluminum
panel ail black cabinet ; the 8” .M. speak-
er in its «lute grey, chrome trimmed hous-
mg; and the similarly prettied-up power
~upply. Here at last is a setup which the
12x YL surely won't object to your haying
in the living room—if there isn't space
clsewhere for the arrav.

Controls Simplified

A~ fer controls—the number has been
hronzn down o a practical mininum, pro-
viding just the right amonnt of receiver
flexibility. First we have the dial ijtself,
which has been sclected, first—because of
its powerful, positive drive on the extended
three-gany tuning condenser ) second-—he-
cane its use permits accurate re-logging
against  calibrated  tuning  curves, made
permanent by a high order of HE gscillator
~tability, Then we have the self-knobbed
dial plates for Phasing., CW’ (Os¢. beat note
adjustment, RIY Gain adjustment, and AF
CGain wljustment. Pointer knobs include a
karge one, dircetly below the dial for os-
cillator Dand-switching, and four smaller
ones (left to right) for BIFO on-off, AV(
on-off, noise limiter control, and antenna
loadd compensation or positive RI align-
ment. A jack is provided for headphone
output and a miniature flood light for easy
dial reading. Finally we have an insulated
terminal wired to the AVC line and fea-
tured s0 that an external signal level meter
may be conveniently added to the linc-up.
The u¢ of this terminal will be explained
later.

Construction—Point by Point

1. Acquire all of the listed parts, without
<ubstitution. This receiver may lave been
built up on a kitchen table to simulate the
tough working conditions under which the

for May, 1940

!

RADIO

INSTRUCTION

EARN GODE

Code is easy to learn—the
Candler way! You can avoid
the hours upon hours of un-
productive practice that the
average beginner goes through.
With the Candler System you
start right, with the proper
fundamentals—you learn
sound consciousness, and 1n a
short time, you find yourself
reading and sending code with
the same unconscious ease that
you read print. It’s amazing
how quickly you make real
progress, A few weeks of Can-
dler training is equiva]ent'to
months of undirected practice,

DEPT. S-5

THE QUICK EASY CANDLER wAY!

Learn about the Candier
System, if you are just be-
ginning or if you want to
make real speed on the air.
There

course as well as the begin-
ner's course.

CANDLER SYSTEM CO.

WALTER

i vance
is an adva ed ANDIER

Send for the FREE Book
of Facts, that will tell you
how Candler trained
thousands of operators
and made champions like
Ted McElroy, World's
Champion Operator and
L. R. McDonald, W8CW.
Write for your copy to-
day!

ASHEVILLE, NORTH CAROLINA

EASY TO

iy
@ Complets Radio Engineering Course in 96 T
weeks. Bachelor of Science Degree. Radio
(tetevision, talking pictures and the vast
electronte fleld) offers unusual oppertunities
for trained radio enfineers. Coursos also in
Civil. Electrlcal. Mochanieal. Chemlcal, Aero-
nautical Engineoring; Business Administration
and Aeceounting. Tuition, living costs low
World famous for technlcal two-year courses.
Speelal preparatory department for those who
lack required high school work, Students from
atl parts of the world. 57th year. Enter June,
September, January, March. write fer catatog.

2450 COLLEGE AVE. ANGOLA, IND

TRI-STATE COLLEGE

SUVIAZNIIIYHIQ-T

LEARN RADIO

TELEVISION
500 LICENSED graduates placed in past 7 years

| in shipping, broudcasting, aviation, police, ete. :

we aluo teach radio servicing and repairing ; new
beginners' class now forming; 60-page catalog
free; oldest, largest and best equipped.

MASS. RADIO SCHOOL
18 BOYLSTON ST., BOSTON Est, 1899

_AMATEUR RADIO LICENSES

Dar and evening classes in code and thesrs

Home Study Courses

of

u
AMERICAN
I8 BROADWAY

RADIO INSTITUTE
MEW YORK, W. ¥,

RADIO TECHNOLOGY

RCA Institutes offer an intensive course of high
standard embracing al! phases of Radio and
Television, Practica) training  with modern
equipment at New York and Chicago schools.
(4.1“:3‘ snecl;llzedNem.ﬂ? ilml ; Gcs‘ll}d.\'

es_under '"No gation’ plan. Cataleg
Dept. RT-40 ’

RCA INSTITUTES, INC.
A Radio Corporation of America Service
75 Variek 8t.. New York. | |54 Merchandise Mart, Chicago
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It is easy to learn oOr increase
speed _ with an lnllruetngraﬂh
Cede Teacher. Affords the quic
est and most practical method
yot developed. Available tapes
from beginner's alphabet to typi-
cal messages on all subjects.
W 3

Speed range to 40 PM

Always ready—no QRM. -
A

MACHINES | =

FOR RENT
OR SALE

The Instructograph Code Teacher literally takes lhe place
of an operator-instructor and enables anyone to learn
and master code without (urthec assistance. Thousands
have used and emdorse the Instructograph System. Write
today for full particulars and convenient payment and
| rental plans.

INSTRUCTOGRAPH COMPANMY
Beal &, iedide Plabh, Chicaga, Il
Hearacestafives Por Coifdad :

Esdie Collepe of Condia, T4 Plocr Si Wesk, Tarssis

f

RADIO 4

TELEVISION, =%,

No matter where you are or what you do.
National has a complete training plan for
Ou—t t youp el National's
plan is for those seekinT immediate shop-
|training as well as for those who cannot
Tive up present emplioyment and income.
Mail coupon pelow for FREE literature.

| NATIONAL SscHooLs

FNATIONAL SCHOOLS. Depr RT-5
4090 Sa. Figusres S, Lev Angries, Callt’

1oyl

. Please send free Literatore ana full detstls.
NAL — —AGEF

! AL LS

[ ) FO R 7 ; R

ugt-.D poﬂde“ e

COMPLETE HOME.
STUDY COURSES and
tducational books.
Teitiat? exthanged oA
{y N o H
wubjecis.  MONEY - bitk
guarantee, Cash_paid for
used courses, 11 de-
talls ang jllustrated 72-
Write  Uxiay!
E:210. Manhattan

Cﬂtes Cows

| Pafé bargmn eataloy FRFR.
NELSON C€O..

@ldg., Chicago.
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for You to Read

TEI.EVTSION’S Stride Today Makes It Essent-ial
“ABC of TELEVISION"—

WITH important progress being made in Television every day—and with developments satisfactory
to Television engineers that consistent programs will be broadeast shortly, it is important that

P T .-l% A

Gentlemen: Enclosed you will find my_remitiance
subscription to RADIO AND TELEVISION
the book or books which I have marked helow

1 ABC OF TELEVIS)

SHORT WAVE GU

14 months—$2.00—chotce of any two (2}
forelgn—S$2.60

21
ﬁ you are a subseriber now, we wili
O New subscriber

Name..

Clty...viimvvinannnes Ceredidadera e

giving these book
months at the cost of One Dollar gives you a choice of either of the three books shown in this advertise-
ment. For Two Dollars you receive RADIOQO AND TELEVISION
any two books of your choice absolutely FREE.
for twenty-one months for only Three Dollars.
PAY POSTAGE ON THE BOOK OR BOOKS YOU CHOOSE.

Partial Contents of ABC of Television

CHAPTER 1—The simplest television roceivers how the
eve sees: its likeness to television equipment.
CHAPTER .
it relation to televizion: the photo-electrie cell; neon
lamps; briet description of several modern mechanical

aystems,

CHAPTER 3—Need for !
ments; need for broad chanfel width In transmission
high-fidelity television 8ignals.

CHAPTE

vision roceivers: necessary
cathods-ray systems.

PTER 5—How

the warfous parts are oberated

l Get One or All of These

RADIO AND TELEVISION. 99 Hudson Street. New York. N, V.

in
CHA

of §
a8 checked

ON
8.W. RAD!O nu1szEoox AND KINKS

T months-—$1.00—choice of any one of three (3) books. {Canadian and foraign—3%1.30)
of the three (3) b

.60 )
months—$§3.00—all three books. (Canadtan and fomgn—sa.sm
oxtend your Dresent su

Address. . ..ol ia it

Send your remittance by cheek or money order. if you send eash or unusad U.S. Postage
stamps. please be sure to register your lettar for your own proteetion.
‘--------------------------'-------------------‘

principles be understood quite thoroughly.

The publishers of RADIO AND TELEVISION give you the opportunity to add “ABC OF TELE-
VISION' or two other books to your technical library. They make the offer even more attractive by
s to you absolutely FREE. A subscription to RADIO AND TELEVISION for seven

2 rheors of seanning; the Nipkow disc and

a large number of piclure ele-

4—The uge of the cathode ray tube in tele-
associated equibment used

a television station looks and how

R&T-3-40
.ve.o for which enter wy

below; also send me, postpaid,

To get all three books FREE, enter your subscridtion
ANOTHER SAVING FOR YOU—THE PUBLISHERS

CHAPTER 6—The Iconoscops as used for television trans.

CH?PTER 7-—The Farnsworth system of television trans-
mission.

CHAPYER B—The future of telecision: probable cost of

Books FHEE !!

for fourteen months and You receive

mission in the RCA system.

receivers; some expressions of opinion by prominent
men list of P television tr ers.

64 PAGES—100 ILLUSTRATIONS
Stiff, Flexible Covers. 5%x8% INCHES

SHORT WAVE GUIDE

Covers hundreds of short-ware questions and
answers: illusirates popular short-wave kinks;
gives explicit Instructions for building almbdle
:fhor'.-wl\‘e receivers: Instruction on the best type

coks (Canadian and

scription.
Old subacriber

kinks.
hook-ups for experimenters: how to ‘‘hook-up™
converters. nolse sllencers. power supplies. modu-

lators,

wrinkles and coil

beat oicillators,
and 5-meter recelvers.

instaliation; dia-
gram and construction detsils
for bullding transmitters,

5. W. RADIO QUIZ BOOK |

This Dook covers questlons
and answers on (ransmitters.
short-wave recelvers, ultra
short-wave recelvers; practleal
winding dats: novel

antennas. pre-selectors

average builder must operate—but it is the
realization, nevertheless, of a functionally
engineered circuit and lavout. If you can’t
afford the extra transiormers for I-I band-
pass, or if you plan on C\W reception
largely or wish to listen to short-wave
broadcasters and preserve as much audio
fidelity as possible under the limitations set
1p by two normal I-F stages, simply disre-
gard L10, L12, Cx. aud Cz, and figure to
use L11 and L13 in regular plate-to-grid
coupling application. If you're interested in
only one or two short wave bands or can’t
afford the whole complement of plug-in
coils, simply acquire coils enough for your
immediate purposes. One of the nice things
about a plug-in coil design is that you can
add new bands as the pucketbook permits
or as circumstances require.

2. Drill the front pauel to layout specifi-
cations given. Generally, it's best to use
aluminum as a panel material due to the
ease with which it is worked. Disregard
holes for the card frames if you don’t care
for posted calibration curves. (We haven't
gotten around to making our own curves
vet.)

Laying Out Parts

3. We have not ?umished layout data for
the chassis, simply because the basic ar-
rangement of parts is on the whole conven-
tional while the exact placement of com-
ponents will depend to considerable extent
upon whether or not you desire to feature
the bandpass. The immediate thing to do
lere, in any event. is to temporarily as-
<emble the panel and chassis together with
the specified supports. (Holes are provided
in the sides of the chassis for support
mounting.) Then mark through front-panel
holes for the centering of associated holes
in the chassis front drop. Install the coil
cans on the panel and discover how far back
on the chassis these go, then arrange for
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the positioning of RF and Mixer tube
sockets immediately behind these cans, as
shown. Place the dial on the panel, gang
the three tuning condensers together with
the insulated couplings, insert the shait in
the dial hub, and noting condenser height
above chassis for perfect alignment, esti-
mate the correct dimensions for a metal
shield supporting the condenser gang be-
tween RF and Mixer sections and for a
bakelite or other insulating support between
Mixer and HF oscillator sections. Place an
msulating coupling on the crystal filter
shaft, extend this shaft for front-of-panel
control, and note where the unit must be
placed on the chassis. Similarly, note where
the BFO unit at the opposite end of the
chassis must be positioned. (Its shaft will
not have to be extended or insulated.)

4. Disassemble panel and chassis and drill
Loles for front panel controls. the tube
sockets, the various transformers associated
with your I-F system, whether bandpass or
no. and power and speaker plug receptacles.
Drill holes for the five oscillator fixed tank
condensers, so that when these items are
in position, they will line up below chassis
with just enough clearance from the back
of the chassis to permit I-F and second
detector wiring. Now shorten the shafts
of the individual tuning condensers in the
three unit gang until the overall gang (with
Mixer and Oscillator section shafts insu-
lated from each other. remember) would
clear the fixed oscillator tanks were these
tanks above chassis rather than below. Drill
holes for the gang condenser supports
(spade lug or angle bend mounting) and
for leads through chassis from RF and
Mixer section stators, Oscillator section
stator and insulated rotor, and RF coil can
assemblies. Make these holes large enough
for the insertion of National midget Vie-
tron feed-through insulators.

Please Mention This Magazire When Writing Advertisers
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Mounting Oscillator Condensers and
Band-Switch

5. Mount the five oscillator tank condeis-
ers in position, with the additional tank Cl16
bridged across the 160 meter shielded con-
denser C15. Check the Meissner oscillator
coils for correct terniination {see diagram),
then mount these in line ou the individual
tanks, soldering coil grid terminals directly
to condenser stator terminals, connecting
ground returns together as shown, then B
plus terminals together at the ends of the
coils nearest the chassis. Incidentally, the
little alignaire trimmers on these coils
should have been removed. We will need
them for series bandspread service.

Parts List

IRC

R1—2,000 chm 4 watt RF screen series, type B
R2—1.000 ohm ¥ watt RF plate series, ti'pe B
R3—300 oII;m ¥ watt RF cathode bias limiter,

type
R4--400 %hm 14 watt Mixer cathode bias set.

type
R3—50.000 ohm ¥ watt HF osc. ﬁrid leak, type B
R6-—5.000 ohm 10 watt Drop to VR-150-30, type

ABA

R7—100,000 ohmi 3} watt I-F AVC series, type B
R8—12.000 ohm pot. RF fain control, type CSMP
R9-—1.000 ohm &+ watt Mixer plate serics, type
R10—100,000 ohm 14 watt 1-F screen drop. type B
R11—1.000 ohm % watt 1.F plate series. type B
R12—300 ohm 14 watt 1-F cathode limiter, type B
R13—100.000 ohm %5 watt [-F AVC series, type B
R14—1,000 ohm 34 watt I.F plate series. type B
R15—100.000 ohm 14 watt I-F screen drop, type B
R16—One meg. 5 watt AVC series, type B
R17—100,000 ohm ¥ watt Det-load resistor, type B
R18—600 ohm ¥ watt I-F (2) cathode, type B
R19—100.000 ohm 14 watt BFO plate seriez,

type B
R20-—7,?00 ohm ¥ watt BFO bleeder, type B
R21—50.000 ohm ¥ watt noise diode load, type B
R22—250.000 chm ¥ watt noise diode grid, type B
R23—10,000 ohm pot. noise diode control, type
W-10,000
R24—500.000 ohm pot. AF gain control
RZS—SO,OOOB ohm ¥ watt AF (1) plate resis.,
type

RADIO & TELEVISION
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R26—1.000 ohm !
R27—10,000 ohm
type I8

R28- 30,000 hun
R29— 2.000 ohm
1R30—-500,000 ohmn !> watt AF ¢
R31—200 olint 3 watt AF (3) cathade

Ri2— 10,000 ohm 10 watt power bleader, type ABA

NATIONAL COMPANY
C1, €2, €3—50 nunf each ganged RF tuning—3

type SE-

614. C15—HFO tunks. tape W-100
Optiomal card holders, type B (3ix4)

Inhal. type N—scale 4

T —tapt. trimmer) S88.20, 20 NM.M. F.D.

single units,
11, C12, C13,

Cx, C2, I-F, bandpass couplers. type M-30 trim- |
mers

Term (A} Ant. term. type FWG

Dial plates RO type, ‘one marked CW osc., one
miarked “phasing.” one marked Audio gain, and
once murked RF gain,

RCA
VR-150-30 Volage Regulator tube

MEISSNER |

Ule 353 te
padder, type 22.70.28
17, C18,

user

Nral filier unit, tvpe 9-10035
BFO nnit 456 KC, type 9143
L12 and L13, 456 Ke TFs cach, tane

L1e, 1.11,
16-6645
1.3, Le.

“14.1020, 10.1021.
note: two of typ ]

CORNELL-DUBILIER
C4—.05 (400 V)

watt AF (1) cathode. tape B
watt AF (1) jplate series,

watt AF (12 plate. tape B

HFO (160 micter) tank

C20—HFO _series bandspread
trimnters removed from LS, L. etc.

SWILORW2 QW3 3 wafer, 5 position. 3 circuit.
(HFO hand switching) 24:9203 tone wufer une

47994, 14.7038 and 14-7938.
Loig

. RF sereen hiopase DT.aR3
C5-—.05 mid {400 V) RF cathode by-pass DT-4338

AF carhode. type B
grid. type B

A UNIQUE “Switch Board’”

DESIGNED ESPECIALLY
- AMATEUR PURPOSES

\

TRANSFORMER

The THORDARSON MULTI-MATCH is
the only modulatoe transformer built with the
plug-in-jack terminal board. It allows guick
and accurate matching of tube loads without
soldering — simplifying experimental circuit
changes. Check these types listed below.

T{pe
T M7

546
——r 5o

Net Cap Pri Ma
Price Watte_Pet Side
3

Rer M A Dimensions
My s Wt
Rerter Par Fe W n H Lbe

I S
3

e

o Lduetaneg,  1ypes

ASK YOUR PARTS DISTRIBUTOR FOR CATALOG NO. svu-Ix,

HORDAR80§ y Wwﬂ“"?’

Elec. Mfg. Co., Chicage
TRANSFORMER SPECIALISTS SINCE 1895

7

C6o-—.05 mfid (600 VY RF plate bytpass. DT85 | =——

C7 -05 mfd (400 V') Mixesereen laspass, [IT-4X35

C8 -.05 mfd (400 V') Mix-cathode DT-485 Tarm (1) power input,

€9 — 0001 HFO grid cond. SW-501
0 05 (400 ') oae,
1

-~

-

1

Late by-pass DT-48§
Mixer pl (BT tape

L3, L4 {~ce text

Tarm (€Y ~peaher conncetor midget spraker tape
il ) 4-prong male receptacle
Ferm (EY power output. $-prong socket

RE sochets—Tloctals. Tow los: 1vpe

DT ol Other sochas, 7 lectals, 3 octals, rotainer ring
32 Tmfd a0 v ate by -pass. DT-61"1 N
€23 .1 mfd 400 creen ba-pass D41
C24—.05 mid I-F AVC ba-pass DT4S5 STANCOR
€25— 1 mfd 400 V' 1.F cathode bhy-pass DT-41'1 TR An Tnpat. tipe A-T3C
C26—.05 mfd 1-10 AVC by.pass DT-4S5 TR Power, tape 307
C27 01 300 V' 1-F cathade by-pas- DT-481 CHI luput fifter elinke. thpe Clod
€28 1400 V I-F creen by-pass DT-41°1 CH2 Smaotling filter ehohe, 13pe C-C1003
€20 1 Gind 1-F plate by-yass DT-6P1
C30 AVC Dy-pass DT485 PARMETAL
€31 .1 wfd noi-e conpler. NDTAPI Ree 1osic N, 13
(°32 ~.00025 et Dy-pass, 3W 5Q23 Brochet- <R S13
€33 .05 600 V' AF conpler. DT 685 Ree l)ﬂl!r‘f Go36R0
C34 -.05 400 " BIFO coupler. DT.485 Rec. enbinet SC-1210
CI5 .05 600 V' AL canpler. DT-6S5 Spenher cabinet SC-1270
C36 10 mid electrolytic (cathode hy-pass) BR-102  Powcr supply ol <~ DF 17
37 .05 ;; A !-!' |=I,\.1..1.<.~ Si\l-(.]’-’i o
C38—10 mfd cathade Dy-pass ¢lee. BR-102
€39—.25 60 V. 1 lw-pa~e SM6P-25 (\D_XFPRP.. (LY
g:u 25 nog ¥ I\l conpler &M6P-25 S RELD "
41—.25 a0 3 ba-pass Tipe SM-6P.25
C42- 10 mbl cathode bypass It_\]n BR-102 CROWE NAMEPLATE
Ca3. Caq. each 16 mf filiir electrolytics  Knobs

type KR-516, 4 required

Ca6— «leetrobytic hyspass (filter) tvpe BR-845
Ca7, Ca8 each .05 600 V type DT-655

C-H {Cutler-Hammer)

NATIONAL UNION
Tula~:

7A7 REF
1 7A7 MIX

SWS -IIFO “on-off” <witeh togile or rotury *
SWo- pover “on-off” tpgyle ' ° . ‘ ;::v;i’ III{:‘ O s
YAXLEY Hy EEN LR
I1- phoue jack  type 7027, two circuit b ;E}; ‘ti*
DBial-lite, type 330 - ol
SWi— AVE “on-ofi” switeh, type 720 I o5 RrO
1 V4G Reat
AMPHENOL )
Term (B) AVC Dus connector type PF, single- (Part 1] il
circuit
PERFECTED COMMUNICATIONS RECEIVER
COIL DATA (Cont.) (FIG. )
Band Y L2 Mt See. I3 RF Py
10 meter 20T =26 D.C.C. ST 218 bare-tinndd - 20, T 220 D.C.C.
1" long Closcwoundd
20 mcter 4T &20 N.C.C. 10T 220 barctinned 4T =20 D.C.C
Pig” long Clo~evonnd
40 meter 6T 220 D.C.C. 20T 22 5T z20 NC.C.
14" lomg Clore wonnd
80 mcter 8T #26 D.C.C. 40T 7224 D.C.C. 7T 26 N.C.C

160 metcr

Use small trimmcr~ in coil fors 10 pad coils to figh fr

10T #26 D.C.C.

114" long Closewonud
£T 226 N.C.C.

86T 326 cnameled
d Clorewonne

Closewoun

Secure all coil windings with National Victron li%uid coil dope.

For general coverage tap C1 and C2 stator Jeads

For hram handspread tap down farther toward ground cndl.
All tapping should be experimentally tried for perfect tracking of Ant. and RE circuits with

O-¢. tuning.
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appear next menth)

FERE Nee

11T 28 bare-tinned
“ leng

10T 220 bure-tinned
114 long

0T 22

114" long

40T 224 D.C.C.
113" long

&oT #26 enamdled
Closewound

qucicey limits of above amateur bands.

own unly a very few tnrns on 1.2 and A,

1

|

FACTORY-TO-YOU
% 50%

SAVES YOU

Foreign Reception
Here's our big 20th Anni-
versary radio special. . the
14-tube 1940 Television-
Adapted Midwest! Bril-
liant performance , . and

amazing foreiga receptiont

30 Days Trial

Absolute satisfaction guar-

anteed on money-

back basis. Catalog Y’ d

also shows 14-tube #,r

cabinet console for

only$29.95completet ADAPTATION

@ Other models from 5 to 17 Tubes, and up to 5 Wave Bands.

Send 1¢ postrard for FREE 1040 catalog, showiog eom-

plete lipe. (User-agents make extra montyD

See Midwest's Answer to TRADE-INS)
MIDWEST RADIO CORPORATION
Dept. YN Cincinmats, Dhis

e RECEIVERS

AMATEUR EQUIPMENT

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

It will pay you to write to me about any
Radio Apparatus vou need. 1 guarantee you
complete satisfaction and my personal atten-
tion.

3.
Bill Harrison, W2AVA

* Send stamp for my Jatest list of NEW and RE-
CONDPITIONED RECEIVERS.

HARRISON "&2°

12 WEST BROADWAY - NEW YORK CITY

Please Me~tion This Magazine When Writing Advertiscrs 39
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ARATIE, WS TIAR.

PETT WAY JM?JL: ]"

Your Money Back —

If the RADIO AMATEUR
COURSE does not represent the
greatest bookdvolufe ever of-
fered to the radio ‘‘fans”
*.50¢

for

0 convince you that there isnt a

better book buy today, the publishers
of the RADIO AMATEUR COURSE
make the sensational offer of a money-
back guarantee on such a low-priced
bhook. 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 al-
ways wanted.

Printed on the finest coated paper—
well illustrated attractive J-color cover—
complete with radio information you
must have. It contains a step-by-step
program for obtaining a shortavave
radio education.

Written by Georce W. SHUArT, W2AMN,
foremast shortwave authority

148 PAGES

6! x 9% INCHES

OVER 150 RADIO DIAGRAMS
and TECHNICAL PHOTOGRAPHS

RADIO AND TELEVISION
99 Hudson Street, New York, N. Y.

See Page 32 for list of our dealers.

LR L LLLL DL LD LAkl ]

[ ]
' RADIO AND TELEVISION 1
| 99 Hudson St., New York. N. Y, 1
Gentlemen: T enclose lierewith my remittance of :
l Fifty Cents (50¢) for which pleasp send me PO! sT 1
1 PAID. my copy of the RADIO AMATEUR COURSE.
§ (Remit by check or money order: register lstter if you
g send cash or unused U. S. Postage stamps.) :
1
1 1
L 7T n
l l
1 1
: Address «.vcoviietetiatccninetontcrioniasitocensnase :
1 1
beiy st R&T-5-40
--------------------------J

Television Signal Booster
(Continued from page 12)

no picture signal was recetvable and hrought
in a full strength picture perfectly sharp and
steady. At this location some television
sound was heard without the pre-amplifier.
The receiver under consideration was a Du
Mont 183X. The band pass characteristic
proved ample to bring the picture through
without any loss of the fine details which
are carried by the higher modulation fre-
quencies. The sound channel was also am-
plified.

FEATURES: There is {ull equipment ior
two channels built in and provisions are
made for at least one more channel—an
ad(htlonal one might be squeezed in (mak-
ing four). The two channels now built in
are used for W2XBS 4525 mc. picture,
49.75 mnc. sound; and W2XAB 51.25 mc,
picture, 5375 mc. sound. A self- contained
power-pack is built in. A gain control is
provided ior each of the two R.F. amplifier
stages to permit optimum adjustment of
each without the feed-back problems intro-
duced by using the same potentiometer for
hoth stages. A band-change switch changes
from one Lhannel to the other at one flip.
The outfit is in very presentable form and
reasonably compact so that it will not be an
evesore if it must be installed outside the
cabinet and vet will quite probably fit in-
side it.

CHOICE OF CIRCUIT: The circuit pub-
lished together with this description of the
signal booster is the result of a good deal
of experimental work. It is the simplest
possible circuit which was found to work
well. The design of a signal irequency
amplifier is a big headache to any television
engineer—he would much rather design any
other part of the circuit. It is a big headache
because it is very likely—after all the math.
kas been juggled—and after all the careful
planning has bheen completed—that very
little advantage will be found to accrue from
the use of an R.F. stage. For this reason
most television receivers on the market to-
day do NOT HAVE ANY RF. AMI'LI-
FICATION. The author carefully consid-
ered circuits using tuned links (three tuned
circuits at each tuned position), circuits
using tuned coupled circuits, and others.
Many were tried. Some can be made to give
slightly more gain than the one described,
under ideal conditions, but are so exceed-
ingly troublesome to line up properly, that
thev are entirely out of the class of equip-
ment which can be made in the average
service shop or “home laboratory The
actual advantage of these “fancier” circuits
over the one finally cho<en were found to
be mostly “on paper.” The circuit used is
very stable and will not oscillate at fMJI' gain
if the descrihed parts placement is ad-
hered to.

DESCRIPTION OF CIRCUIT: The tele-
vision di-pole antenna is fed down through
the usual type of transmission line. In loca-
tions requiring use of the signal booster it
is desirable to use relatively good line—
concentric, co-axial, etc. It will be noted that
the two ends of the transmission line are
connected to taps on the grid coil of the st
stage. See diagram for details of this coil
marked L, It was found after extensive
testing that this was the least troublesome
way to match the line impedance into the
amplifier input. Several other methods work
well—but this was found equally good —and
much simpler to ad;ust—as a matter of
fact. if vou make the coil just as specified
no adjustments are required. If you are of
an experimental bent, however, Juggllng the
lower tap—nearest ground—will permit ex-
act matching. It is necessary to adjust G,
and C,; every time the tap is moved a frac-
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REAL

FHLCTROPLATING
OUTFIT

YouCan ELECTROPLATE
Easily with a BRUSH'

SOMETHING new for amateurs, fans, set build-
ers—something which gives you the oppor-
tunity with which to experiment, Here's an
ELECTROPLATING KIT amazingly simple to
operate—you just Electroplate with a Brush! Re-
quires only one single dry cell.

NOT A TOY

You can electroplate for profit, hundreds of things in the
household—ashtrays, fixtures, water faucets, worn brack-
ets. door knobs. musical instruments. fewelry and sllver-
ware and other articles. It's an indispensable piece of
equipment to you for plating articles jn hotels, apart-
ments, office buildings, medical and dental offices. fac-
tories, schools. laboratories, etc. Exactly the same outfit
(but larger) is used professionally hy electricians. radio
service men, automobils repair shops, ete. And for radin
work, you can electroplate tarnished receiver parts. chassis,
contacis. worn radio parts and accessories.

Put this REAL ELECTROPLATING KIT to use im-
medlately—msake it the most useful article in your lan
or work bench, And, you can get it ahsolutels YREW
(excent for slight railing costm

Send your subjseription today to RADIO AND TELEVI.
SION for One Year (12 issues’ and receive ahsolute-
Iy FREE one of these REAL ELECTROPLATING KITS
—New subscribers are sccepted or you ma¥ estend your
present subscription

another twelve months under this
offer. Mail

your remittance of $£2.50 (Plux 1nc for ship-

ping_charges on Kkit) to the publishers of RADIO ANTY
TELE\]SIOV {Canada and foreign $2.85) Yoo will
promptly receire Your FREE REAL ELECTROPLATING
OUTI-‘IT by return matl. TUse the coupon below (o order
your subscription,

RADIO AND TELEVISION
99 Hudson Street New York, N. ¥

LA LD L LR DY LVEEE Y YL L

RADIO AND TELEVISION

98 HUDSON STREET. NEW YORK. N. V.
,.enuemzn Encloseq yuu will #ind my remittance of $2.50
which enter v subscription to RADIO ELF.-
vlleN for On- -r. ar (12 | swues). Send me Prnmmly my
I-\.-m '\.I ING OUTF Canada  and
oreign _ §2. 85. 1 dd 10c -ddi(lon-l to cover
lmpplnt charges on kl-

¢ ) NEW SUBSCRIBER

¢ ) EXTEND PRESENT SUBSCRIPTION

NAME ...,46000080c00s0s0000-000tottssasansanas
AdATESE .. s cocevousrorsrnssrssnetoransatrnanncy
City ecou.iriuunucuuavrossansuns Staté ... ...
{Send rcmlthnco l{e ey order or unused U. 8.
P&luze atam! zlltar lomr it you send cash or
stamps.

RT-3-40

i i TR ittt T TR
RADIO & TELEVISION
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tion of a turn. The first stage uses tuned
grid, wuned plate. The second is coupled by
a .005 mf. condenser to the first. The second
uses tuned plate. 1t will be noted that single
tuned circuits are used. A ganged switch
switches from C,, (,, ; to Cy, Cp C,, for
switching from channel No. 1 to channel
No. 2. The outpnt link to the television re-
ceiver again must match the impedance of
the usual transmission Jine (about 72 ohms)
because the fnput of a standard television
receiver is designed to work from an an-
tenna line. This is accomplished by connect-
ing a piece of transmission line (twisted
pair may be used) at one end, to the tele-
vision set at the other end; the two wires
are connected to the plate side of the last
plate tuning inductance L, as indicated.
Many arrangements were tried here with-
out success—this is the anly one that worked
at all well. Since L; ha~ B-plus on it, hlock-
ing condensers Cy, and (,; werc necessary.

ADJUSTING THE SIGNAL BOOSTER:
1t is desirable to adjust the signal booster
in a location where the signal strength is
sufficient to uperate a television receiver
without the hooster. Final trimming of the
first and last trimmer may then be made
“on location” tu match up as lest can be
done.

Connect the antenna transmission line to
the INPUT terminals; the television re-
ceiver to the OUTPUT terminals. Turn on
both the “telly™ sct and the signal booster.
Adjust the padders while observing the
transmitted "“Test Pattern” on the screen of
the telly set. It will he necessary to bring
the gain or contrast control down on the
telly set as the adjustment proceeds. The
adjustment should be made with the gain
controls on the signal booster both set ahout
34 of the way up. Adjustment of the hooster
padding condensers until the picture is the
strongest or most contrasty will be correct,
It will be noted that the television sound
gets stronger at the same time.

PRECAUTIONS TQ BE OBSERVED IN
CONSTRUCTION: To one familiar with
construction of ultra short wave receiving
equipment no especial difficulties will pre-
sent themselves. To those familiar with
ordinary radio receiver construction, a few
words of advice will not be amiss. The
author does not advise anvone without
previous radio construction experience to
tackle the construction of any piece of tele-
vision equipmient unless he is willing to
devote the time necessary to master the
many problems encountered. The latter
group mayv find it necessary to re-build the
booster after having completed preliminary
experiments.

The distributed constants of the wiring
and ecquipment assume primary importance
in ultra high frequency work, A wire is
not only a lcad, but also a condenscr, an th-
ductance and a resistance. The proximity of
the various parts introduces into the circuit
unexpected capacitances and inductances.
Bearing these facts in mind, avoid parallel-
ling any R.F. wiring and keep a reasonable
amount of space between parts without un-
duly lengthening the wiring. Remember that
small changes in wiring location often re-
quire changing the number of turns on the
tuning coils. The number of turns should
be adjusted in such a manner that the NBC
channel (4525 me. and 49.75 mc.) comes
in with the padder condenser almost all the
way in. CB§ (51.25 mc. and 55.75 mc.) will
then come in at about the half-way position,
leaving room for a third set of padders for
a third channel.

The specified band-switch has to be ¢x-
tended to get the required spacing of 2
inches between switches. This is an easy
joh for the experimenter, Trimming is best
accomplished using the special screw-driver
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specified in the parts Hst to reduce the effect
ol body capacitance.

The author will be very glad to hear from
builders of this booster and to give them
any reasotable amount of advice should
they encounter problems. Address hin care
Ranmo & TeLevision Magazine. Enclose a
self-addressed stamped envelope.

The author wishes to acknowledge the
able assistance rendered by Andy Tait in
the actual assembly of the hooster.

Parts List
2 Stage Pre-Amplifier

I.R.C.

1—10.000 ¢hime, l,\_Fe DIIA, 25 W, R13
2—10.000 ohm< HT-1, R5. R}

2—160 ohms HBT-',, R2.

3-—1.300 obms, BT-'4, R1, R4, R10
2—60.000 ohms BT-1, R6. R1+4
1--250.000 ohme< BT-';, R7

2—10,000 ohm« Pot. tape CS, R3, RY
1—40.000 ohms 1ype AB, 10 W., R12

AMERICAN PHENOLIC CCRP.
2—SKuper MIP sockets No. 54-8
1-—4.preng socket, MI1P-4T

INSULINE CORP. OF AMERICA R
1--8x12x3 amp. chassi< (black crackle® Nao. 3873
1—Amp. chussis cover for same. sume nunjber
I—BRBottom plate for same, Nc, 4062

CORNISH WIRE CO.

2—25 {oot coil- Rranldite radic hnckup wire

BUD MFG. CO.
1--Power <witch type 1003, SW1

RCA RADIOTRON
2—Type 1882, V1, V2
1—Type 83V, V'3

HAMMARLUND MFG. CO.
6—23 mmf. air pad condensers, tyje APC.25, C1,
€13, C3. C13, Cr, C14

KENYON TRANSFORMER CO., INC.
1—Type R200 power transformer T1

THORDARSON ELEC. MFG. CO.
1--40 ma. choke, type T13C27, L4

CORNELL-DUBILIER CORP.

1—8-8 mf. type EB8800—Cil1, C12

6—.01 mf. type 1W--C2, C4. C5, Ca, 9. Cilo0
3--.005 mi. tvpe 1\, 5D3, Cé

AMERICAN RADIO HARDWARE CO.. INC.
1—-No. 2370 low capacity alignment screv-driver
1—Phe. No. 14 roum! hus~ bar
N terminal strip
3 terminal ~trip
. 3220 Arche terminal Jug strips
~No. 5320 Archo terninal lug strips
. 5420 Archo terminal lug strips

P. R. MALLORY & CO. INC. [YAXLEY)
1—3-cection, l-circuit, 6-pozition band switch, type
1336-1., S\W.2

COIL DATA

L1—3 turns No. 14 copper wire on '." Dia.
L2—6 tarns No. 14 copper wire on L. “ Dia.
L3—6 turn< No, 14 copper wire on '_* Dia.
All turns spaced equal to diameter of wire

Let's Listen In with Joe Miller

(Contéinned from page 22

YUGOSLAVIA

YUE. i1.735 mc.. Belgrade, ic testing lately
irom 9:05-10 p.m. which is probably to ascertain
the advisability of programs to No. America at
thi~ time. For this frequency, we are certain YUE
will be well beard this Spring, and up to Fall,
provided it i+ not QRA’A. YUC, 9.505 mc., con-
tinuer to be a good bhet from 8.9 p.m. and 1.2:43-2
am, but NEWW is ton close on the 89 p.m.
sked. For full lictings sec Jan. 1940 article.

CHINA

XGOX. 15.19 nic.. Szechwan, has altered skeds
to No. .America to 8:30-9:30 and 10-11:05 p.m.
This station <hould be ©cry well heard all Spring
and Summer., XGOY. 9.65 mc., nmow operates
9-9:40 am. for No. America. Reports on these
Chinere broadcasters may he sent to Mr. Ying
Ong. 1001 E. Rooseveli "Ave., Phoenix. Arizona,
who will relay them for confirmation. Thank you.
Mr. Ong, for kindly heeping us informed of the
Clinese station skeds. A new ctation XGSE, 9.84
me.. i~ being heard daily 7 am, onward, but not
giving any clhie as to locution.

We'd like ta get reports from all of the boys,
and will try to do &« Ham Stardust column if we've
suficicnt material. <o i~ up to you! Will you
help? Good hunting to all! VY'73—Joe Miller.
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WHY # HIJ-1200-
/s SIX BANDS /

THE. “HQ-120-X" range of 31—.54
mec. is divided into six bands, resulting
in better /¢ ratio—uniform gain—less
cramped dial, making tuning easier. The
short wave tuning condenser has 118
mmf. capacity as against over 400 mmf.
if the range was crowded into four
bands. Try an “HQ-120-X" and see
what a great difference this one feature
makes. Ask your jobber to explain the
many other features, or write for com-
plete technical information.

WRITE FOR ‘“‘HQ’* BOOKLET!
THAMMARLUND MFG, CO, Ine. .~ RT3

424 W. 33 St,, N. Y, City

| Please send 16-page “HQ” booklet. 1
| Name ...c..v.

DL
__Canadian Offiee: 41 West Av. No.. Hamilton, m.g.l
RADIO AND ELECTRONIC
'DICTIONARY Containing
3,800 Definitions . .. ..

r_—| Tms RADIO AND_ ELEC.
S I TR R ATRARE
.y | 1y, explains the meaning of
Sy RADIO Sadk werie el
t ELEC-A[NRDONIC ;lfw“ﬂ:er:l?ll ey ,:,":,,ﬁf.:
~ :’EE. ‘t:‘.}f?t:i“ilo;? “t.l'alle p.l§:
DICTIONARY Balloh ‘mnd  Indtetriel "eons

1 irol, photo-electricity, photo.

MANLY cell application, to|

ta lotoRg-
raphy, ete. Thia dlt":lomry
avery new

wots rmiits learnin,
Tatiipen
1k

7 expression whether rnu hear
S | ""! T it or read it. Alphsheticslly
L { arranged for gquick reference.

4

550 illustrations augment
deflnitlons in the text.

-
L@

BT f The Dbook 18 recommended

\. ik ! for students. instructors, en-

\ 1 rineers, service men, ex

perimentars, salesmen and
Steaoonn i
BOOK OF ITS KIND—-HANDY—EASY TO USE—AND TTMELY.
The RADIO and ELECTRONIC DICTIONARY is new.
authentic and inted in a sﬁnklo volume of 300 Dpages,

size 8 x 9 inc) u‘ﬂ he smrn'lv:'inn!vvm%npmd" ond
e cioth.
OSTPAID . . . . Price s2'50

bound in durabl
IN U. S. A P

Mail remittance by check or money order to

RADIO PUBLICATIONS
99 HUDSON STREET, NEW YORR. N. Y.

A COMPLETE LINE OF STANDARD
NATIONALLY ADVERTISED

RADIO EQUIPMENT
FOR
SERVICEMEN — AMATEURS
DEALERS—EXPERIMENTERS
BETTER SERVICE FROM
OUR LARGE STOCKS

At Standard Discounts

CAMERADIO

963 LIBERTY AVE. 30 TWELFTH ST.,
PITTSBURGH, PA. WHEELING, W. VA,
I Established 1919 IEESSENEND

1
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2 NEW 10c BOOKS

Now Added to Gernshack Series!

R ADIO FANS

EVERYWHERE
—these fine ten cent
text books give you
an excellent founda-
tion for the study of
radio. They are
clearly written. pro-
fusely illustrated
and contain over
15,000 words in each
book. Youwll be
amazed at the
wealth of informa-
tion these books
have. Handy for re-
view or reference,
Your money back if
you are tipt pleased!

N0. 9—SIMPLE ELECTRICAL EXPERIMENTS

Over 100 interesting &nd Practical electrical experiments Every
are deacribed in this k, covering every branch of
electricity—from _simple experiments with ~magnets

hi uency ‘*stunts’. AmMONR the eXpe
- ich_are clearly illustrated with spécial

the image is ncanned.
s picked up by the ulcvi‘:}on camera and

: riments with Magnets, Static ‘Trans- b st to your home. Varlous television re.
formers, Induction, BMotors, HiEN Fi-iohs rhines. ceiving systems are deserdl in lan.
3witches #nd Lampe, Polarity Experiments, Dimirars, etc ge. and the k la very completsly illustrated with

All of the expéfiments scribed ran be clrrisd out dozens of special drawt . The 118 how the
with simple apparatus, most of which can be is picked

a ted

nyone can make em  and us
this % becolfics it onc¢e not onlv instructive but higkhiy
entertaining as well!

AND HERE ARE 8

the home. Further,

MORE 10c BOOKS

NO. |—HOW TO MAKE NO. 2—HOW T MAKE NO. 3—ALTERNATING NO. 4—ALL ABOUT
FOUR DOERLE SHORT THE MOST POPULAR CURRENT FOR AERIALS

BEGINNERS
NO. 7—HOW TO READ
RADIO DIAGRAMS

E (- an
TUBE RECEIVERS
NO. 6—HOW TO HAVE
FUN WITH RADIOD

BOOKS ARE ALL UNIFORM

Every book in the GERNSBACK EDUCATIONAL LIBRARY has 32 pages—with illustrations varylag from
30 to 68 in number. Each title volume rontalns over 15,000 words. Positively radio’s grestest book buys! 1f you
do not think thess books worth the price asked, return them in 2% hours and your money will be instantly refunded.

RADIO PUBLICATIONS o 101 HUDSON STREET « NEW YORK, N. Y.

WAVE SETS
NO. S—BEGINNERS’
RADIO DICTIONARY

NO. 8—RAODIO FOR
BEGINNERS

r------------------------------------------------------q
1 RADIO PUBLICATIONS, Oept. RT-5-40 1
g 100 HUDSON STREET, NEW YORK, N, V. 1
| Gentlemen: Plesse send immediately, POSTPAID. the book numbers circled below, I sm enclosing ...... cente g
1 —esch book being LOc [ ]
2 3 4 5 [:3 b 8 9 19

i NEW NEW [ ]
: O 8end FREE listing of 43 new 10¢ publications. :
T R LR Address . ie.oenn. 0O0A0B0D0a000 et :
1

T2 1 2 L L F L SUAIE . .covsnriocnaninsoniaasasian Onoaaas ]
1 Romit by check or money order—register letter if you send cash or unused U. 8. postsge stamps. 1

L--------------------MA"— COUPON TODAVI--------------------J

RADIO & TELEVISION

OFFERS YOU
6 COPIES R&T FOR 50c¢

hand, this offer will be withdrawn as socon as they
have been sold.

We accept U. 8. stamps, U. S. coin, or money
order. Rush your order today.

For a limited time only, and as long
as they last, we will send you six back
numbers of RADIO & TELEVISION
assorted, your choice, for 50 cents.

The usual price for Six copies would
be $1.50, and most publishers charge a
higher price for back numbers over one

year old.

We can supply only the following back num-
bers: April, Sept., 1981; July, 1932: Jan., April.
1983; June, Auag.. Sept., 1984: May, Aug., Oct.,
Dec., 1936; 1886—all issues except Apr.: 1937—
all issues except Feb.: 1938---alli issuey except
Nov.; 1989—nll issues; 1940—all issues to date.

If you do not specify copies, we will send as-
sorted numbers to fill your order. Note, we cannot
exchange the copies for ones that have been sent
to you.

Every copy of RADIO & TELEVISION con-
tains information which you should have. Here
is a chance to get those copies.

As only a small supply of back numbers on

42

[

I RADIO & TELEVISION 5.40
g 99-101 Hudson Street, New York. N. Y.
]
1
1
1

Gentlemen: 1 enclogse herewith G0c {(Foreign: Add
23¢_ for postage). for which you are (0 send me six
back numbers of RADIO & TELEVISION as follows:

L L LT YT T T
'
»
-]
°
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10-Meter Mobile Rig
(Continned from page 16)

switch for “push-to-talk™ operation. This
means that a two-way conversation may be
carried on just about as readily as though
it were duplex. The single hutton on the
mike operates the entire installation; this
includes “killing"” the receiver and trans-
ferring the antenna, so that feed-back is
eliminated completely.

The last article—Part 3—on this equip-
ment wnll_describe actual construction of
the transmitter as well as tune-up procedure.

List of Parts
TRIPLETT
1-—100 ma. meter, rear illuminated, 2227 A

I. R. C.

1—-500 chm 1 W. carbon resistar, R1, Type BTI
2—25,000 ohm 1 W. carbon resistor, R2, Type BT1
1—15,000 ochm 1 W. carbon resistor, R3, Type BT1
2--100 ohm % W. carbon resistor, R4, Type BT %
1—5000 ohm % W. carbon resistor, RS, Type BTV
1—.25 meg. % W. carbon resistor, R6, Type BT%:
1—.5 meg. variable resistor, R7, Type 13.133
l—JASlO ohm 10 W. wire wound Resistor, R8, Type

&

CORNELL-DUBILIER

2—.003 mf. mica condensers, 500 V,, C1 (1W-5D3)

3—.003 mf. mica condensers, 1200 V., C2 (4-22030)

4—10 mf. 25 V. electrolytic condensers, CS§
(BR-102A)

1-—4 mf. 450 V. electrolytic condenser, C6 (BR445)

2—100 mmf. mica condensers, C7 (3L-5TD

BUD

1—80 mm{. variable condenser, C3 (No. MC004)
1—35 mmi. variable condenser, C4 (MC397>
1—10 meter inductance L2 (OEL10y

1—<losed circuit jack (J1325)
1—three circuit jack (J1326)
1—DPDT toggle switch, SWJ3 (SW1120)
3—SPST toggle switches, SWI1, 2, 4 (SW1l135)
4—f{eed-.through insulators {I.333)

1—Shielded plug (FP284)

BLILEY

2—10 meter crystals with hollers (type HF2)

PAR-METAL

1—Amplifier type case (DF71"
l—I13ettom plate (BP4515)
CROWE

2—dials with knobs (294
2—knobs (6146)

1—pilot light (6115)
HYTRON

1—H1Y60, V2
1--6J5GTX, V1
SYLVANIA

1—6Cs, V3

1—oLe, V4

urTcC

1--microphone transformer, #£36, T1
1- -output transformer, #3518, T2
1—filament transformer, 2FT2, T:

GUARDIAN

1—-Anteuna relay #A100, RY.
1—SPDT relay 2£A100C, RY'!
1—DPST relay =11SE2. RY:
CARTER

1—350 V., 150 ma. generator, TIFEN, with sltes

AMPHENOL

1—§ prong steatite socket (RS53)
4—5 prong steatite socket- (RSS3)
3—3 prong bakelite sockets (M1P3)
2—8 prong plugs (PM8)

1—shell for socket (61-61)

1—two prong polarized plug (61MP)
1—single contact cha.sis socket (30C)
2—single contact plugs (89N>
{—Receptacle (61-F4)

P. R. MALLORY
1 - Battery charger
SHURE

1—Hand carbon microph m~ (Muodel 13B)

WARD PRODUCTS

1—Transceiver style antemn« (Fiid)

MISCELLANEOUS

2—2.5 MH R.F. chokes (Miller 321537
Cable

Battery

x3535-0
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New Radio Appar_a_tus

New 11-Tube 2-Band Superhet

® ALLIED RADIO CORIPORATION i« offering

a new Kninht de Lnxe 11ambe console madel
Superhet which includes such ontstanding features
Television connection; AN.C.; 7 watts out-
3 6 pu-hbuttons for tuning. J fer tone control.

for “om.off”
Larmic
I

1 for Television or Phono;y 127
speaker; 3 gang condenser. rnhher-floated;
. stages, R.F. preselector; built-in aerial;
rinnt ide-rule”  dial; electrostatic shield: two-
hand reception (5650-18,100 ke, and 540-1550 ke,

el

Six New Table Radios

® SIX new table models are annonnecd by RCA

Victor, three of which arc nded in the
per” line, rounding out this division to
f 14 A.C-D.C. model~,

Two of the new Nijpers are equipped with a
bhrand new feature, the Ruto-Base, i turmtable on
which the entire set is monnted. This innovation
allows the st to he turned in any  convenient
direction. _obtains  the wmaxinnou  <ignal ~tremgth
from the Magic Loop Antenna and provides casier

tumng,
All the new XNippers lhave the full “C” hand

a total

for .fur:-iun, reception  with hath \eriean and
fuoreign Iv opcrating from a lvop. Other fea-
tures inchide 2 new  <nper-sensitive  permanent-

magnet hind speaker. Some are equipped with push
button-,

=t

At the same time, RCA Victor announees a
new model wireless record player capable of play-
g records thraugh any radio” without conmection.
It is equipped with constant-speed mator, feather-
tonch crystal pick-up, modulation  type volume
control, pilot light and streambioed tone arn.

In addition five handsomely styled consoles, in-
clading  two automatic RCA  Victrolas in the
medinmeprice range and three low-priced  radios,
have heen announced.

New Filmgraph

® THE new Filmgraph now records 40 tracks

across the width of the 16mm film, which means
that one cin now record 160 minutes for only 60
cents or 8 minutes for 3 cents,

Short Wave Converter

® THE photo. top next column. shows new short-
wiave converter for u~e with an automehile radio
recciver. It empluys an improved circuit, giving
greater band covers and the illuminated (ial is
calihrated in megacycles. Short-wave reception in
an awrtomobile is made possible by using this con-
verter in conjunction with any regular anto radio
receiver. Two mictal tubes are employed. one pro-
viding the R.F. amplification of the short wave
signal, while the other supplies the signal which
may be picked up by the regular radio receiver
at a frequency of 600 to 700 kilocycles. The model
500A covers 1600 to 6000 ke. and the mode] 600A
covers 5800 to 18,500 ke, ABC Radiv Labs.

for May, 1940

B

New Wireless Transcaster

® RADIO fur- now have a new proditet to ex-

periment with amd one that offers many oppor-
tunities for combining pleasure and profit. The
New Wireless Transcaster recently placed on the
market by G. Cisin. Chief I-%ngiuecr of the
Allied Enginecring Institute,

The device makes an ideal phono owcillutor for
u~e in connection with the popular eleetric phono-
wraphs. It is possible for the clever radio fan to
hnifd hiy ouwn phonograph by ohtaining a snitable
governad motor, a turntable and a magnetic or
crystal pichup.

The Transcaster menlernizes home bLroadeasting,
for it permits one to talk inte a miciophane while
concealed in another roomt and have his voice
conie out of the radic to surprise his friend<, Only
two comnections are reguired between micreophone
or phonograph pick-up and the device.

The uuits arc all sclf-ponered and ope
wny housedighting cireunt either ALC, or D.C.

Lafayette Spring Catalog

& RADIO WIRE TELEVISION INC. (for-

merly Wholesale Radio Service Co., Inc.} an-
nounces the publication of the Spring edition of
its 1940 catalog. Comyprising 124 pages. this new
catalog includes a ecomprehensive listing of the
new line of Lafuyeite radios and radio-phonograph
combinations. feiduring for the frst tine the new

Radiocorder. 1t is a highly practical home recorder. |

The new catalog alwo contains the first listing
of the complete new line of Public Address equup-
ment feattiring ~cveral innovations in circuit de-
sign as well as new  cabinet styling, In addition
the Spring odition lists more than 63 pages of
equipmient. parts and tools for the servicemen ami
more than 10 pages of interest to the “ham,”
perimenter and television enthusiast. Copy free.

New Allied Radio Catalog

® THE new 172
page Spring-
Summer catalog
of Allied Radic
Corporation con-
tains complete
listings of all the
latest radio
equipment,

Each radio ficld
15 arranged  in
individual scee
tions for specdy
reference.

The J2.page
Radio Set <cc»
tion introduccs
sixty new Knight
models, including
a wide choice of
portables, farm
radics, consoles,
table models,
phono radios,
autommatic record
changers, “Cam-
era” type portables with new
Recorder-Radio combinations, and a large selection
of phono awd recording accessories.

The 36-page Public Address section includes 18
new complete systems, ranging from 7 to 75 watts,
for Electioneering, Orchestras, Churches, Schools.
The Ham Section features the latest receivers.

. A copy of this catalog can_be obtained by writ-
ing to Service Department. Rabio & TELEVISION,
99 Hudson Street, New York City. Ask for Cat.
No. 115A.

— - ’ s
EYERYTHImE @
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1941 Model 1696-A

Q

MODULATION MONITOR

You've solved your problem of getting
maximum efhciency from your trans-
mitter when you invest in a Model
1696-A Modulation Monitor, Plug it into
your AC line—make simple coupling to
the transmitter output and the monitor
shows:

® Carrier Reference Level ® Per Cent of Modu-
lation ® Instantaneous Neon Flasher (no inertia)
indicates when per cent of modulation has ex-
ceeded your predetermined setting. Setting can
be from 40 to 120 per cent.

Helps c¢omply with FCC regulations, Has two
RED*DOT Lifetime Guaranteed Triplett inatru-
ments. Modernistic metal case, 14147 x TRg" x4 14",
with black suede electro enamel finish. . . . Black

and white panel.
Model 1696-A . . . Dealer Net Price . . ., 334,84

Also available as a rack panel mounting unit.

FOR MORE INFORMATION
WRITE SECTION 285. HARMON DRIVE

TRIFLETT ELECTRICAL INSTRUMENT CO.

Biufiten, Ohis

in print. It
contains
ver 10

de

shop.

Chock-ful)
of moneye
making jdeas
for
icB,  SORDE.
perfumes.
antiseptics,
‘water - proof-

Fi [+]} ing, pho-
tography,
HOME. FARM lacquer
AND wopk Bhnte phe

L men
SHOP ventives,.
fumigants,
insecticides,

etc.
Book also
- contains fol-
lowing  im-
portant chapters; Useful Workshop lLaboratory Mel B
fully {itustrated. Complete Buycr's Galde. where to buy
maicrials at wholesale prices: Measuring Made Easy: Latin
Names of I’IIA!I nd Chemicals nglish.
Completely indexed. In short, this is a Wonder Book of

Useful Knowledge! Worth its weight in b

actually over 10.
pes—

clenrly ormulas,  pi GLOT R S
NEVER BEFORE REVEALED.
Thia huge boo);‘_l'ms 924 pages, hrinted on good paper,

slze is 815" x 51,
sSend for a copy of this Veritable Fold minc TODAY. You

witl never rexret it. Remenmier. great fortunes ave often
made nn formalas.

.70 per copy. sent POsthabl aniwhere 119
. 8. (Canada and forcign countries 25¢ s —
POSTPAID

extra for postage.)
Nend money order, check, unusred U.S. staimps oF cash.

(Register all letlers containing eash.)

NATIONAL PLANS INSTITUTE
246-T Fifth Avenus New York. N. Y.

METAL SLIDE RULES!

4 inech diameter motal slide rule
(with case). Enuivalent acale
tength is about 12 inches. Per-
forms all lhe regular slide rule
computations. Roots, 10R8. sinés.
L3 dorsed by colleges. Accu-

handy. Price 00 prepaid.

2z

equivalent scale
about 20 inches. Price,
case, §5.00.

Please Mention This Magozine When Writing Advertisers

DATAPRINT €0., Lock Box 3222, Ramsey, M1,
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SUPER B

100% satisfaction guaranteed or ynur monoy relundcd

deposit. If full remittance accompanies order. d
stamps. No C.0.D. to foreion countries.

ORDEH TODAY

Practicaliy all of the lltruﬂve Htems lll!od Iure are brand mew, others are reconditioned like new: but ALL are
in PERFECT WORKING ORDER. many eases. the

ORDER FROM THIS PAGE. Use the convenlent coupon below. include sufficient extra remittance for parcel

sharges, olse order shipped express, collect. Any excess will be refunded. C.0.D. shipments require 20%
deduct 2% discount. Send money order. certified check, new U. S.

LIMITED QUANTITIES

ARGAINS

parts ‘alone total moce than the Price we are asking.

PROMPT SHIPMENTS ASSURED

2 HOUR ELECTRIC CLOCK MOVEMENT |

Made ori&nnlly by the hmw!
Waterbury Company as part
of an sutomstic defrosting Hmor
for eleetrio nh-lnn Has &
chronous self-starting
mm‘e-

erful
mor and tomnhu clock

The {menter

nmch alrllbm 57 l;nd&lnﬂe |
pointer O o make -
curate electric clock. If taken
apart, its gesrs may be used for
Muzy rperimental nurpoul and.
in ¢ |:|||l:LTrr are wortb more than |
lhe | the tro unit. 'l‘ho
110 20 volt 60 evele A.C.

nm prmlcallr s lfetime. Ship.

95¢

clock may be used onl
ll.nc One lubrleation

3 lba.
l'I'EM NO. 75
YDUR PRICE

SUPER SPECIAL

31 R.P.M. SYNCHRONOUS MOTOR

110 Voit. 60 Cycle
Only |

‘There are 101 uses for a s¥n-
chronous motor making only 3% —
revolutions per minute, Ideul for
ng store-window dis
ing fiim-developing
as an electric winch on
modaf motor boats, as derrick
motor in erector sets. etc. Built-
in high-ratio step- Bears
provide amsazing
power. Aade by Hu'don Mfs.

o, of wnorbury in diemeter x 2
overall. 8hp. Wt. 2 lbl.

ITEM NO. 78

YOUR PRICE .......... trararraiasraas . $"95
A.C. “SQUIRREL CAGE" SYNCHRON. MOTOR

Sell-starting shaded pole motor
designed for radio chassis for Push
Button Tuning. High speed. power-
ful. One lulurl._-aum lasts motlmo
Exvellent for mradel rajlroad traine,
humidier WIIOI 1

. 8/16°
diameter. brass
mounting . 2% x Fx 2R
oversll. For 110 voits, 60 r\‘tles
ALC oaly. SBhp. Wt 4 lbs.

YOUR PRICE MNOT" ....... .. $| .35
MECHANICAL FLASHLIGHT

This battery-less flash-
light gencrstes its owm
power merely by press
ing handle. Glves sironx
Light whenever
Costs nothing to maln-
tain, Amu.inl new
minlature d¥nsm 3
erates flashlight. Poclet
i u. 4 x 27 x 1% Shp. Wt 2 lbs.

YOUR P?ll(?g PN Y LY TTT I oo $2'25_

MOTOR FOR ROTATING RADIO
BEAM ANTENNA

Built by Honeywell
a8 3 tempersture reg-
ulator for coal fired
furnaces but ideal for
many other uses
especislly for rotating
beam antennas on the
roof for directional
beaming and recep-
tion of radio signals.
Bullt-in commutator
switching per mrl ts

One Revolution Per Minute

AMAZING BLACK LIGHT!!
Powerful 300.-Watt Ultra.Violet Bulb

The best and most prac-
tical source of ultra-violet
1ght for general experi-
mental  and  entertalnment
use. Makes all fluosgixas
substances Grilllanily lumi
nescent. No transfermsrs of
any kind needed. Fits any
sisndard lamp socket. Made

parties. plays. ele., to
tain ux‘llquie :tl,ghtlnz efrects. Bulb only. Size of bulb.

Shp. Wt
.. $2.00

ITEM NO.
YOUR PRIGE 0000000 0005a6A608000G000

SUPER MAGNET

LIFTS MDRE THAN 20 TIMES
ITS OWN WEIGHT

LITTLE GIANT MAGNET. Lifts
5 1ba. easlly. Welghs 1 os. Made
of AL

eel.
World's mosf
made. The experimenter and hob-
brist will find hundreds of ex-
cellent uses for this high quality
Pormnent magnel, Meuum 187
x 134", 8hp, Wt # 1bs

ITEM NO. 86
YOUR PRICE

EXTRA BARGAINS

IMMERSION TYPE WATER HEATER. 110 VOLTS

morful magnet ever

"Cih or D.C. Excelient for aquariums, ete. Shp. Wt
4y b,

ITEM NO. 83

Voor P& 35¢
6.-VOLY A.C. MOTOR. Fine for door chimes. model
clectric trains. erector sets. etc. Shp. Wt. 3 lbs.
ITEM NO. B4 $| 95
YDUR PRICE ................ .

G.E. INDUCTION DISC MOTOR FOR RECORD-
iNG PLAYBAGK AND DISPLAY PURPOSES
bYsug'ct::r?ln%leﬂ: lgll
ball-bearing

bigh-quality Dhonolrlph
unit. 1ts power and amooth-

4 running make excellent home
work. I

ess turn

\.ble ‘and shaft. 7%" dlame-

tet x 5%~ high Shp, Wt 14

Ibs. Packed In Original Box.

ITEM NO. Bi $3'95

YOUR PRICE ......... e e
SEWING MACHINE MOTOR

For electrifying foot-trea-
die newlng 'machlnes and
replacing burned-out motors

on electrified machines, Pow-
erful and high-speed; nu-
merous other uses. ldesl a3

handy grinder-polisher mo-
tor. Small. compact. fist on

two sldes. requiring s mini- ¢
mum of space. Hpeed con-

110 b1

rom
north-south to east-

west direction from remoto point. Cumtmetod for haurd

usage, Has double-end shafta geared down to about one
revolution per minute. Ideal for window dllnluyl and

other slow-moving mechanicsl m jons. 110 volts. 60
c)cles A.C. nnl)' 6%’ x 6% x . Shp, Wt 10 lbs.
ITEM NO.

vouR PRICE ........ e $5'95

y foot-pedal rheo-
stat (avallable opllonlll! for
$3.25). Ita %” diam. shaft
{s anlllblo wim m w]thmn.
nulle{ g

ote mclwod lnd dln

110 Volts—A. C. or D.C.
proof. Measures 3% x5 x

e ovoralL Bhp. Wit.

'v‘(')zuun 'f’t:llcz (motor only) ............... $3'75

HUDSON SPECIALTIES CO., 40T West Broadway, N. Y.C.
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WE HAYE NO CATALOG. IT"S EASY TO ORDER—CLIP COUPON—MAIL NOW ORDER FAOM THIS PAGE

Send remittance by check. stanPs or money order; register letter if you send cash or Stambs.
‘-------------------.----------------------------------‘

‘-------------------------------------------------------l
t HUDSON SPECIALTIES CO., 40-T West Broadway, New York, N. Y, RT-540 3
: 1 hase circled below the numbers of the items I'm ordering. My full remittance of $....00000s.. (indude ¥
shipplng charges) is enclo: ]
: OR my deposit of $.......... is enclosed (209 required). ship order C.0.D. for balance. (New T. S. stamps, 1
check or money order accepted.) [ ]
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Short Wave Station List

(Continwed from page 26)
Cail
XEQQ

TPC23

Mc.

9.680 MEXICO, D.F.,, MEXICO, 30.99 m.
S pm.-l am,

9.680 PARIS, FRANCE, 3099 m.
Mondial" 6-7.4% pm, B ?m
am. to N.A. News. B
12.30 sm. lrreqular.

SYDNEY, AUSTRALIA.
Addr. Dopf of Inform. 2
78 to N.A. B.15.8.45, | 30
am. to N.A.

SAIGON, INDO-CHINA, 3101 m.,
Addr. 17, PIaceA Foray. * ‘Radio
Boy-Landry 7.30-9.45 am. lrreg.

VIENNA GERMANY, 3101 m.,

(DJD, 177 me.) 10.40
am 4 25 pm. To Africa.

BOUND BROCK, N. J., 31.03 m.
Addr. NBC, N. v. . 4 pm.-| am.

ROME, ITALY, 31.04 m, 1-6.30, 7.30-

9 pm

IUENOS AIRES, ARG. 31.06 m.,
Addr. El Mundo. Helays LRI,
5.30-6.45 am., 10.15 am.-ll pm.

VATICAN CITY, 31.06 m. Sun. 5-5. 30
am., 8.30-9.4 5 pm.; Thues. 8.30-
9.45 pm.

NEW YORK CITY, 31.09 m. (See
21.570 me. for addr.) 10.30-11.30
pm. to Latin Amer.

ADDIS ABEBA, ETHIOPIA, 31.09
m., 3.30-530 am. Sun. 2.30-5.30
am. 8 am.-2.30 pm.

BERLIN, GERMANY, 3I09m Irreg.
450 pm.-! am. for 5.A

LOURENCO MAROUES MOlAM-
BIQUE, 31.0¢ m. Addr. . Box
594. 7-8 am. to N. A, 2-4 pm to
Europe.

OSLO, NORWAY. 31.10 m. Daily
to 4.30 pm.

SZECHWAN, CHINA, 31.10 m. Test
1-3, 8-9.30 am.

TOKYO, JAPAN, 31.10 m.

PERTH, W. AUST., 3110 m,, &It
am.

COLONIA, URUGUAY, 3i.12 m.,
Addr. ﬁolqreno “I Buenos
Aires, Argentina, Relays LR3,
Buenos Aires 5 am.-10.45 pm. Sat
to | am.

MANILA, PHILIPPINES, 31.14 m.
411 am. News 7.30 and B.45.

ROME ITALY, 31.15 m.. Add-.
E.L.LA.R. via Montello 5. -2 am.
|207235 4.15-4.45 pm., 69 pm.
to N. A. News at 4.15, 7.30 pm.

TA|HOKU TAIWAN, 31,15 m. Re-
fays JFAK. 4-10.30" am.

BOGOTA, COLOMBIA, 3115 m.
é-11 pm.

MONTEVIDEC, URUGUAY, 3LI17
m, 10.30 am.-12.30, 330930 pm.

BUDAPEST, HUNGARY A7 m.
69 pm. to N, A

SAN JOSE, COSTA RlCA, 3.9 m.
7-9.30 am., 12-2, 6-11.30 pm.

KLEPHEUVEL SOUTH AFRICA
3121 m., Add O. Box 4559,
Johannesburg Dauly, exc. Sat.
11.45 pm. 250 am. Daily exc.
Sun. 3.20-7.20, 9-101.45 am., Sun.
3.30-430 or 4-5, 5307, 3.5
aem.

OSLO, NORWAY, 31.22 m.,,
8.9, " pm.-mi

BERLIN, GERMANY 31.22 m. -
450 pm.. 7 pm.-1 am. to N. A.
News at 4.15, & B.15 1030 pm..
12 mid.

PANAMA CITY, PANAMA, 31.23
m. Addr. Apartado 867. 78 am.,
12 n, to 1.30 pm., 6.30-10.30 pm.

MOSCOW, USSR, 3125 m.
3-7. 7830 pm. to N. A. B.30-9
pm. in French. News at 7 pm.

SANTIAGO, CHILE, 34.25 m., B-
11.30 pm.

MOYDRUM, ATHLONE, EIRE, 31.27
m. Radio' Eireann. 12.30-4.30, 5-6

"Paris
12,30
pm.,

9.680 YLQ 092 om.

4, 6.30-7

L3014,

9.675 DJX

9.670 WRCA

9.665 2ROV

9.680 LRX

92.660 HVI

9.650 wcCexX

9.650 12AA

9.650 DJY

9.450 CR7YBE

9.645 LLH
9.645 XGOY

9.645
9.645

JLT2
yLw2

9.640 CXAB

9.635 KIRH

9.630 2RO3

9.630 JFO

9.630 HJCT

9.625 CXAb

9.625 HAD
9.620 TIPG

9.615 ZRL

2.610 36,

92.810

(38
Dx#

9.607 HPSJ

2.600 RAN

9.400 CB9SD

9595 EIRE

GENEVA SWITZERLAND, 31.27 m.,
Addr. Radie Nations, Irreqular.

DELHI, INDIA, 31.28 m. Addr.
All india Radlu 6.30 am.-12.05
pm. § pm.-12 m., Mon., Tues.,
1410 am. Wed. 2-4_am. Thur.,
Fr'. Sat. 1-3.30 am. Sat. 5 pm.-
3.30 am,

969 HBL

9590 YUD?

RADIO & TELEVISION
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Mc.
9.590

9.5%

9.5%0

9.597

*.670

9.560

9.560

9.540
9.554
9.550

9.550

9.650

9.550

9.550

9.550

9.580

9.540

9.638

9.538

9.535
9.835

4.530

9.530

9.528

9.525

9.525
9.526

fer May,

Call
WCAS

VKIME

vLOS

65C

VLR

Yum?

CXA2

K2RM

WwBOS

X6 AP

DJA

XEFA
OAX4T
TPBII

HVJ)

yus2

WGEA

OLR3A

XEFT

YDB

DJIN

veD2

scy

HEC
JZI

KGE!

WGEC

vUc2

Z8w3

OQ2AA
LkC

1940

PHILADELPHIA, PA., 3120 m,

ddr. See 2152 mc) Mon.,

hurs. & Sat. 630 pm.-2 am.,
wed. 9 pm.-2 am.

HUIZEN, HOLLAND, 31.28 m.

Addr. N. V. Phlllps Radio
Hilversum. Sun. 1.40- 3, 7.15-8.15,
8.25-950 pm.; Tues. 1.45-3.30
7.30-8.30, 8.45.9.45 pm.; Wed.

7.05- 8.15, 8.25:8.40 pm. to N, A.

SYDNEY, AUSTRALIA, 3128 m.,
Addr. ‘Amalgamated' Wireless of
Australasia, Ltd., 47 York St
Sundays only, 12 m,-2 am., 5-8.30
am. irregular.

SYDNEY. AUSTRALIA. 31.29 m. 7-
B am. to N. A,

DAVENTRY, ENGLAND, 31.32 m..
Addr. B. B, C.. Portiand PI.
London W. I. 12.57-1.45, 1152
am.-3.30: 350-6 pm., to Africa;
6.24-9.15, 9.37 pm.-12.30 am. to
N.A. News 3,50, 4,45, 630, 7.30,
9.45 and 1l pr.

MELBOURNE, AUSTRALIA, 3132

m. Addr. Box 1686, . P,
2.30-9, 9-9.30 am.
MADRAS, INDIA. 31.35 m. All
India Radio. 9-10.30 pm., 2.30-4
am.

MONTEVIDEO, URUGUAY. L3S
Lol am,.4, 430—93

MANILA, P ., 31.35 m_, Addr.
Erlanger éallnger Box 203.
Wkdys. 4.30-6 pm. m. tof. 5-9 am.,
Sat. 5-10 am., Sun. 4-10 am.

POSTON, MASS, 3135 m,,
Addr. Westinghouse Electric &
Mfg. Co. 6-9 am. Rel. CBS 3 pm.~
b am.

PEKING, CHINA, 3139 m. Addr.
S. Yoshlmura, Dir. Pek ing Cen-
tral Sta., Hsi-chan-an-chieh, Pe.
king. 49 am.

BERLIN, GERMANY, 3138 m,,

de. Broadcasting House 9 am.'
1050 pm. Also early am. prog.

MONTERREY, MEXICO, 31.38 m.
10 am.-Midnite.

LIMA, PERU, 31.39 m., 7.8,
am.-1.30 pm.

PARIS, FRANCE, 3141 m. Addr.
'sSee 15.245 mc) 1116 am..7 pm.,

30 pm.-mid, Irreq.

VATICAN CITY, 314l m., Sun. 5
530 am., 8.30-9.45 pm. Wed. 2.30-
3 pm. Thur. 8.30-9.45 pm.

BOMBAY, INDIA. 31 .41 m, Addr.
All India Radio. 9.30-11.30 pen.

11.30

2-4 am. (Sat. 1-3.30 am.); Sat.
9.30 pm..4 am., Sun, 5.4 am. also.
SCHENECTADY, N, Y., 3141 m,,
General Electric Co., 6.15-9.15
pm. to So. Amer.
PRAGUE, BOHEMIA, 3141 m.

(See 11.840 me.} Irreg. 4.40-5.10
pm.

VERA CRUZ, MEX., 314l m. 7.30
pm-Mid.

SOERABAJA, JAVA, 3141 m
Addr. N.|.R.O.M. Daily exc. Sat.
69 pm., 1030 pm.,-2 am..4.30.

10.30 am. Sat. 7 pm.-2 am.

BERLIN, GERMANY, 3145 m.
Addr. (See 9.550 mc.) 12.05-2. 30,

9.30-11 am., 455-10.50 pm. to
So, Amer,
SUVA FIJI ISLANDS, 31.46 m.

r. Amalgamated Wireless of
Aushalasw ‘ifd 5.30-7 am., exc.
Sun

MOTALA, SWEDEN. 31.46 m. 4.36-
5.05 pm. 89 pm to N.A. News
8 pm.

SCHWARZENBURG SWITZ. 31.48
Mon. Wed. B45|0|5pm
TOKYO JAPAN 3146 m. 7-930

am,

SAN FRANCISCO, CAL., 31.48 m..
Addr. Gen, Elec. Co, 12-3. 7 om.-
12 n. to Asia.

SCHENECTADY, N. Y., 31.48 m,,
Addr. General Electric Co. 3-6
grn’.R to Europe, 6-11.45 pm. to

CALCUTTA, INDIA. 31.48 m. Addr.
All India Radio. 10:11 pm., 12 m.
| am., 2-4 am, Sat. 10 pm.-2 am.

HONGKONG CHINA, 3149 m.
Addr. P, O Box 200. 5-10 am.,
11.30 pm.-1.(5 am. Sun 5.9.30 am.

LECPOLDVILLE, BELGFAN CON-

0. 31.49 m. 5.2
JELOY, NORWAY. 3|.49 m., 4.30-
1030" am., Sun. 2.30-10.30 'am.

Please Me~tio~ This Magazire Wren W-it

Mc.
9.523

9.520

§.520

9.520

9.517

9.510

9.510

9.510
§.510

9.505

9.501
9.500

9.492

9.475

9,455
9.445
9.440
9.400
9,375

9.345

9.340

9.260
9.234
9.230
9.226
$.205
9.200
9.200

9.200

9.190
9.175
9.130
9.125

9.030

8.940
6.960

Call
ZRG

OZF

TPC

RV9%

XEDQ

FIQA

(=314

HS8PJ

ROBERTS HEIGMTS, 5. AFRICA.

31.5 m., Addr. (See ZRK, 9.608

mc) Daily 5.15.9, 11 am..noon.
Sun, 69, 10.40 am-1.30 pm.

SKAMLEBAK DENMARK, 31.51
m., Addr. Statsradiofonien, Heib-
ergsgade 7, Copenhager, 8-I1
pm. to N.A.

PARIS, FRANCE 31.50 m., 4.30-7.45
pm. to 8 prosd. 45 am. *to
N. A. and Hawan

MOSCOW, U.S.SR., 31.5] m., I-6
pm. {English 3330 4,30-5 pm)

GUADALAJARA, GAL., MEXICO,
3152 m., N.-4.30 pm.. 7 pm.-mid-
night.

TANANARIVE, MADAGASCAR,
3155 m. Addr. Le Directeur des
PTT, Radio Tananarive, Adminis.
tration PTT. 12.30-12.45. 10-11 am. IS
2.30-4 am.

DAYENTRY, ENGLAND, 31.85 m.,
Addr. (See 9580 mec.—GSC)
12.57-3.05 am.. 3.50-6; 6.24-9,15,
9.37 pm.-12.30 am.

End of Broadcast Band ——=

BANGKOK, THAI 31.55 m. Daily

Ex. Mon. am.

HANOI, FRENCH INDO-CHINA,
31.55 m. “'Radio Hanoi”, Addr,
Radio Club de L'Indochine. 12
m.-2 am., &10 am, |5 watts.

YUC-YUD BELGRADE, YUGOSLAVIA, 3157

XEww

PRFS
OFD

KZIB

VONG

TAP
HCODA
COCH
OAXSC
COBC
HBL

OAXN

H12G

LYR
cocCy
cocy
PYA2

ZMEF
CoCX

HC2ET
HCIGO
HCICW

HAT4

[ofe] ¥4

COKG
P22

m. 12.43-2, 11.20 am.-4.20 pm.,
8-9 pm. News 4 pm.

MEXICO CITY, MEX., 3157 m.
Addr. Apart. 2516, Refays XEW.
7:45 am..12.30 am.

RIO DE JANEIRO, BRAZIL, 31.58
m., 4.45-5.55 pm. Ex. Suns.

LAHTI FINLAND, 31.58 m., Addr.
mesh Brest. Co Helsinki. 12,15.
5 om.

MANILA, PHIL. ISL. 31.60 m. 5.30
IO am, and &11 pm. News 7.30

ST JOHNS NEWF'L'D, 31.67 m.
8.30 am.-1.30 pm. 4.30-9.30 pm.
News | p.m. Irreg.

ANKARA, TURKEY, 31.70 m, Daily

1030 am.-4.30 pm.
GUAYAQUIL, ECUADOR, 31.77
m., 8.15-10.15 pm., exc. Sun.

HAVANA, CUBA, 31.78 m., Addr.

2 8 St,. Vedado. 6.40 am.-mid.
ICA, PERU, 31.91 m, Radio Uni-
versal, 7-11.30 pm

HAVANA, CUBA, 3200 m. 7 am,
to 12 mid. Sun. 7 am.-10. 30 pm,

GENEVA, SWITZERLAND, 3211 m,,
Addr.  Radio Nahcns Mon.,
Wed,, 8.45-10.15 pm.

LIMA, PERU, 3212 m., Addr.
1166, "'Radic Universal."
3 pm., 5 pm.-12 mid,

CIUDAD TRUJILLO, D. R., 32.28

.6 -8.40 am., 140 am-2.10
, 3.40.4.40 pm

KAUNAS LITHUANIA, 3233 m.
Daily Opevahng Ier.

BUCHAREST, ROUMANIA.
m. 12.02-7 p

HAVANA, CUBA 3250 m. G. No.
509 Vedado. 12’ noon-12 midnite,

HAVANA, CUBA. 3252 m. 8 am..
12 mid. Sun. 8 am.-10 pm.

RIOC DE JANEIRO, BRAZIL, 3259
m. 56 pm

SOFIA BULGARIA, 326I m. App.

45 am. Sun. 8.15

SUNDAY ISLAND, 32 6I m., Conts.
ZIL5, N.Z. 1.45-2.15 am. lrreg.

HAVANA, CUBA, 32,61 m. Addr.
San Mlgue ‘;4 Alto.  Relays
CMBX 8 am..12 m

GUAYAOUII. ECUADOR 32464 m.

0 pm. Sun. 8.30-10.30 pm.

OUITO ECUADOR, 3270m Mon,
Wed., Sat. 9-10.30

GUAYAOUIL ECUADOR.

I am,-1, 7-11 pm.

BUDAPEST HUNGARY, 32.88 m.,
Addr. “Radlolabor Gyalrvuf
22. Daily 7-8.30 pm. Sat. 4.7.30
nm.,

HAVANA, CUBA 33.22 m., Radio
Salas_Addr. P. O. Box 8b6. 7.45
am.-12 mid, Sun. 745 ar.- | am,
Relays CMBZ.

SANTIAGO, CUBA 33.48 m. Addr.
Box 137. 5950

ALGIERS, ALGERIA 33.48 M. Tues.
I2.30-I.30

Box
12 ne.

32.54

2.8

(Continucd on foilcrunrg prage)
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Designed for
Application

The new MILLEN line of MOD-
ERN PARTS for MODERN CIR-
CUITS includes: transmitting con-
densers, receiving condensers,
sockets, QuartzQ coil forms, stand-

offs, dials, IF transformers, RF
chokes, safety terminals, etc.. etc,

Catalogue Upon Request

TO YOUR OWN PARTS
JOBBER

MFPG.CO.
MALDEN, MAS

Jﬁ MES MILLEN
150 EXCHANGE 5T,

oY U.S. NAVY
926
$4'_ AIRPLANE-TYPE

i

BREAS? PLATE

lrg Advertitars

Mlcrophune at Receiver

VQANSMDTY[R

HEAD

28 FT
HEAVY
INSULATED
CABLE

THIS Microphone and telephone headset outfit
was built especially for the U. 8. Navy Avia-

tion Corps for Plane.to-Plane and Plane-to-
Ground communication.
The Holtzer-Cabot Electric Company con-

structed the outfit to Government specifications
and under rigid Navy Department supervision.
The cutfit con<lst> of a_ low-lmpedance carbon nicre-
phonie (transtuitter), socurely fastened to 3 metal bresst
plate  utl a set of heavy-duty, Jow-linpedance earphon
A rpeaally constructed suiteh on the back of the breast
5!-!0 controls the microphons eircuit. The earPhones are
N. Utah ype, attached to adfustable lieadband.
Tweniy-eight feet of vory heary weather and waterproof
conductor eable, terndnating fn a special brass plug, is
furnished with this complete outfit. Current of nol mme
than 10 rolts should be used. .\ storage battery is the
mnnt satisfactory current supply. Talk in 2 natural ton
volce. when using the outfit, with the 1ins close to th
mouthnlpce Shouting and loud talking should be avoide!
We  understand that the U8 Government pald mor
than $10.00 for each of these_outtits. We have bought tl,
whole lot at a low price and ore offering them. as lun,
ag the supply lasts, at $4.86 each, complete as shown in
illnstration, The shipping welght is 9 Ibs.

All merchandise in original packages—
never used. Money-back guarantee.

AIl Shipmente will be forwarded by Efgpm“
Collect if not sufficient postage include

WELLWORTH TRADING COMPANY
1915 §. State Street  Depl. RT-540  Chicago,

45
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(Continued from preceding page)
FREE CATALOGS and INFORMATION L el
8,830 COCQ HAVAFZA, .EUBA, 3398 m., 730
" . N . am.-12 mid.
By carefully reading the advertising columns, you will find many offers to furnish literature | 700 HKY BOGOTA, COLOMBIA, 3448 m.
containing valuable technical information that will help you in your work. Use this list freely, Tves. and Fri. 7.7.20 pm.
8700 COCO HAZVSAONA' CUBA. 34.48 m, 7.50-
1250 am.
. ) Ado. 8.655 COJK CAMAGUEY, CUBA, 3462 m.
Firm Business Offer No. | Cost Page Addr. Finlay No. 03; Aéfgsjoll.m
am.-12.30 pm., 3.30-6, 8-8.30 pm,
0 0 5 5 . . B.665 W2XGB HICKSYILLE, N. Y., 3464 .
Allfed Eng!nccnng Institute Klt.Mfr. Circulars Free 28 Addr. Press Wireless, Mon, T
Allied Radio Corp. Mail Crder Amateur Catalog Free | 23. 35 Fri. News at 9 am. and 5 pm.
172-Page Spring Catalog Free 8580 YNPR  MANAGUA, NICARAGUA, 3492
5 . . . m. Radiodifusora Pilot. 12.45-2.15,
American Radio Institute Radio School Booklet Free 37 6.45-10.15 pm.
Audel, Publisher Book Publisher | Informaticn Free 36 8.200 PSK RIO ISDES -}’ANEIRO. BRAZIL. 36.59
. . . m, 5.55-7 pm.
Blitey Electric Co. Parts Mfr. E:'c:.xlar - E:: F'r(;c 48 8140 210 NASSA:J, BAIHAMAS. 36.8 m. 79
gineering tin c pm. Irregular.
H _ 8.000 HCIETC UITO, ECUADOR, 3750 .
Bulletin E7 | Free e Teate Thaltvar. Savs. "5
Circular A7 Free 10.30 pm.
Bud Radio, Ine. Kit & Parts Mfr. | Catalog Free 29 7.968 HSP6 B':';‘"GKOK- THAL 3765 m. 711
Burstein-Applebee Co. Mail Order 1940 Catalog 56 Free 3 7894 YSD SAN_SALVADOR, EL SALVADOR,
Cameradio Co. Mail Order 1940 Catalog Free 4 LS B |0A3€dp|:n . Genl. Tel.
Candler Systcm Co. Code Course Book of Facts Free 7 7.870 HCIRB QUITO, ECUADOR, 38.1 m. La
Dodge’s Institute Radio School Catalog Free 36 Voz de Quito. 8.30-11.30 pm.
Goldentone Radio Co. Set Mfr. Catalog Free 30 7.854 HC2JSB G‘IJIA::‘PU":-I ECUADOR 8.2 m.
Gold Shield Products Mail Order Catalog Free [32.34.47 7.850 ZAA TIRANA. ALBANIA. 38.25 m. 6.30-8
Gordon Specialties Co, Parts Mfr. Literature Free 30 ’ am.. Sun. to 8.30 pm.
Hallicrafters, Inc. Set Mfr. Literature Free | B.C. 7.797 HBP GE!: EVA RS\évnzNEi}LAND 38.48 m.,
2 n Addr adio-Nations
Hammarlund Mfg. Co. Set & Parts Mfr. ]l6-l:agc HQ" Booklet Free 4] 1460 YNDG  LEON. NICARAGUA, 3916 m.
40" Catalog Free 8.30-9.30 pm. ex. Suns.
Harrison Radio Co. Mail Order Information Free 39 7.514 CREAA L%’JIO ANGS?:.;A 3 38943370 p’:‘
Henry Radio Shop Mail Order Information Free 30 Also‘T 177 me.
Instructograph Company Code Machine Information Free 37 7520 RKI MOSCOW, U.S.S.R., 39.89 m. 3-6.30
. . 7-8.30 pm. to N. A.
International Resistance Co, | Parts Mfr. Catalog Free b 7520 KKH KAHUKU, HAWAII, 39.89 m. Sat.,
Mass. Radic School Radio School 60-page Catalog Free 37 Sun. 8.30-9 pm. Irreg.
Meissner Mfg. Co. Kit & Parts Mfr. | 48.Page Catalog Free 47 7500 VQICM L%’;OSH':_A' M':Snit-‘:i. Rn&t:ﬁszl.?d
Midwest Radio Corp. Set Mfr. 1940 Catalog Free 39 pm.
Miles Reproducer Co. Recording Equip. | Illustrated Bulletins Free 31 7.4%0 EAJA3 TE-,NBER'FE' CANARY I5L., 40.05 m..
Miller, J., Mfg. Co., Inc. Parts Mfr. 1939.40 Catalog Free 45 7.450 TI2RS  SAN JOSE, COSTA RICA. 40.27 m.
National Company. Inc. Set & Parts Mfr. | Catalog Free | ILF.C. “Radioemisora Athena. 7-T pm.
__-Nationa] Radio Institute Radio School 6‘?-[)!86 Book Free 1 7440 FGEAH P?I\”TI-.%;ZI Tr:.E. SL:: BEnLOg:"E_
National Schools Radio School Literature Free 37 9.30-11 am. P. O. Box 125.
Nelson Co. Used Courses 72.Page Catalog Free 37 7.410 HCJB4 oug’o ECUADOIR | 4046 m., 7-
Radio & Technical Publ. Co. | Radio Textbooks | Circulars on each Book | Free 25 7380 XECR MEXICgm c;;’:g“’: ;; 045 m.
Radio Corp. of America Radio&Television| Literature Free 3 Addr. Foreign Office. Sun. &7
. . .. » . M.
Radio Wire Television, Inc. | Mail Order 1940 Radfo Catalog . 80 Free 33 7310 VIG P(;)RT MORESBY, PAPUA, 41.01 m..
Radolek Co., The Mail Order 1940 Radio Proht Guide Free 63 %"E’ and 4th $ats. each month.
N . a
RCA Institutes. Inc. Radio School Catalog Free 37 7295 JIE nu“lm TAIWAN. 41.13 m. 9.05-
Sargent, E. M., Co. Set Mfr. Information Free 29 0 am.
Scott, E. H., Radio Labora- | Set Mft. Literature Free 31 7.2% DJI Bi“};imsffrﬁz‘;ul:g dé m. 5
tories. Inc. 7.284 YNIIP MAN;GUIAO “NICARAGUA. 4.9
Sprayberry Acad. of Radio | Radic School 52-page Book Free | 1L.B.C. b B0 Lt L Tub
0 . » PARIS, : . Lo
Superior Instruments Co. Test Equipment | Catalog Free 21 7280 TPRZ |0.|ss arf\R:'?E 5m.40lozfl\sI;n-Afri|c:.
Teleplex Co. Code Machine Booklet 5.5 Free 36 7.270 DXM BERLIN, GERMANY. 41.26 m.
Thordarson Elec, Mfg. Co. | Parts Mfr. Catalog 400-D | Free 39 7.260 CSW8  LISBON, PORTUGAL, 4132 m,,
. . . addr, Emissora Nacional de Ra-
Triplett Electrical Inst. Co Parts Mfr. Information Free 3 #odduéa: gudss 20 Quelhas. Tue.,
Tri-State College Radio School Catalog Free 7 Clin ook AL (auk
. . 7.260 GSU DAYENTRY, ENGLAND, 41.32 m.
Vibroplex Co., Inc. Code Machine [llus. Catalog Free 32 Irreqular. "
e 7.260 OZV SKAMLEBAK, DENMARK, 41.32 m.
-3 pm.
7.258 JYW TOKYO, JAPAN. 41.34 m., 2-4 pm.
ics 7.250 YDA TANDJONGPRIOK, JAVA, 4138
Visit your nearest newsdealer and e
120.30 pm.-2 am.; Sat. 7.30 pm.-
am.
BUY A COPY 7.230 GSW DAVENTRY, ENGLAND. 41.49 m.
12.25-5, 5.40-11.30 am., 11.52 am.-
of b pm., 5.24-8 pm., to Europe.
7.220 HAD B%DAPESIT HUNGARY 41.55 m.
pm
7.220 YDX MEDAN, SUMATRA N E. 1., 41.55
m. a:ly exe, Sai 10, 30 pr.-
2|;0m 6-10.30 am, Sat, 7.30 pm.-
am.
u 7220 EAJ?  MALAGA, SPAIN, 41.55 m. 46 pm.
7.210 2RO ROME, ITALY. 41.61 m, 4-.7.55 pm.
A popular comics edited by Hugo Gernshack ..... || 717 S igthy o forn yen
gr::II‘Sa?s. 2.45-4.30 pm. Also see
614 me.
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Me,
7.100

7.088

7.010

6977
6.960
6.900
6.850
6.847
6810

4.800

8,760

£.760

$.730

$.720

6.695

6.676

6.680

6.635

6.630

6.626
6.610

6.565
6.558

6.550
6.550

4540

6.500

6.457

6.455

6.455

6.430
6.400

6.396
6395
6.384

6.380

for May, 1940

Call
FOBAA

PIIJ

XPSA

XBA
78
HItH
X0JD
YNOP

HiH

PIH

HI7p

YNRF

HRC

PMH

TIEP

HBQ

HI56
HC2RL

HIT

PRADO
YNLG

HISP
H14D

XBC
TIRCC

YNIGG

HIIL

TGWB

COHI

Hlay

HIIS
TGQA

€ox?
Hi98
21z

TIws

PAPEETE, TAHITI, 42,25 =., Addr.
Radio Chub Oceanier. Tues. ard
Fri. il pm.-12 m;j

DORDRECHT HOLLAND 423 ™.,

Addr. Dr. M. Helhrgman Teck-
rical Coilege. Sat. 11,10-11.50 a-~.

KWEIYANG, CHINA, 4280 m.
530, or 611 am. 5& pm. Ir-
regular.

TACUBAYA, D. F., MEX., 43 m.

0 am.-l pm., 7-8.30 pm.

WELLINGTON, N, Z., 4310 m.,
Mid.-7 am.

TRUJILLO CITY, D. R., 4348 m.
7.40-8.40 pm.

HANKOW CHINA. 43.80 m. 6-835

MANAGUA NlCARAGUA
. 8-9.30 pm.; Sun. 2.3 pm.

SAN PEDRO DE MACORIS, DOM.

43,62

REP., 4405 -+, 7.9.40 pm. Sur.
5.20-6.40 pm.

PARAMARIBO, SURlNAM S.A.
4412 m_ Addr. P. O. Box 18. Sun.
€.40-10.40 am. Tues. & Fri. 5.40-

8.40 pm. Ist & 3rd Thurs. monthly
6.40-8.40 pm.

CIUDAD TRUJILLO, DOM. REP.,
4438 m., Addr. Emisorra Diaria
ge Commercio,  7.10-840 pr.
.

9.40-10 40 rm.

MANAGUA, NICARAGUA
m. 6.40-10.40 p

LA ROMANA, DOM. REP.,
n., Addr,

4558 pm.

BANDOENG, JAVA, 4444 m, Re-
lays N.|.R.O.M. programs. 4.30-11
or 11.30 am. Also Sat, 8,30 pm.-
1,30 am.

SAN JOSE, COSTA RICA, 44 €] m.
Addr. Apartado 257, La Voz del
Tropico. Daily 7-Midnight.

GENEVA, SWITZERLAND, 4494 .
Addr. Radio-Matiens. Sun. 1.45.
2.45 pm.

TRUJILLO CITY, D. R,
to 8.40 pm.

GUAYAQUIL, ECUADOR 45.18 m.

Addr. P. ©. Box 759. Sun. 5.45.
7.45 pm., Tues. 9 154115 pm.
CIUDAD TRUJILLO, D. R., 45.25

n., Addr. 'La Vor de la RCA
victor,” Apartado 1105, Daily
exc. Sun. 12.10-1.40 pm.. 4.40-8.40
pm.; also Sat, 10.40 pm -12.40 am.

RIOBAMBA, ECUADOR, 45.28 m.

Thurs. 9-11.45 pm.

MANAGUA, NICARAGUA. 4539

44,38

44,58
“La Voz de la Feris.”

45.05 m.,

n. Emisora Ruben Dario. 1.30-
2.30, 6-10.15 pm.
PUERTO PLATA, D. R., 45.70 m.,

5.40-7.40, 9.40-11.40 pm.
CIUDAD TRUJILLO, D. R., 45.74 m_

Addr. Apartado 623. |3. 30-2, &8
or 9 pm, Except Sung
VERA CRUZ, MEX., 45.8 m. 8.15.9

am.

SAN JOSE, COSTA RICA, 458 m..
Addr.  Redioemisora  Catolice
Costarricerse. Sun. 11 am.-2 pm.,

67, 89 pm. Daily 12 n.-2 pm..
67 pm_, Thurs. &1t pm.

MANAGUA, NICARAGUA, 4567
m., Addr.  “Ls Voz de las
Lagos.” 1-2.30 8-10 pr. Except
Sundavs.

SANTIAGO DE LOS5 CABALLEROS,
D. R., 46.15 ~. Addr. Box 35,
5.30-9.30 pm. ex. Suns.

GUATEMALA CITY, GUAT. 4b.46
™. La Voz oe Guatemala. Daily

7.45.9 arm. 12.45.345 pm.. 7.30
£m.-12.15 am. Sun. 10.30 am.-5.15
pm., 7 pm.-12 m,

SANTA CLARA, CUBA. 4648 m,

Addr. Pargue Vidal 5. 6.42 am.-
12.15 am.
SAN FRANCISCO DE MACORIS
. R., 48.4% r. (140 am.-1.4
. 5.10-9.40 pm.
SANTIAGO D. R.. 4666 ~. 520
9.10 pm. Ex. Surs.

OUEZALTENANGO GUATEMALA
46.88 m., Mon. Fn pm. Sa‘
8 pm.- lam Sun. 7305rr -3 prm.

HAVANA, CUBA. 469 2.3,
6-10.30 pm.

SANTIAGO, D. R., 4692 m. 7.40-
8.40 pm.

BASSETERRE, ST. KITTS, W. IN-
DIES, 46.99 m. 4.4.45 pm., Wed.

7.7.30 pm.

PUNTARENAS, C. R., 47.02 m. 5.7,
7.30-10 pm.; "Sun. 56 pm.

Please Mention This Magazine Whea Writirg Advertisers

Me.
6.375

6.357

6.345
6.340

6.335

6.330

6.310

6.280

6.255

6.245

6.238

6.215

Call
coco

HRP{

HH3w

HIIX

OAXIA

COCw

HNIZ

OAXaG

HIG

CPI2
HIIN

HRD

HAYANA, CUBA.
am.-l am,
SAN PEDRO SULA, HONDURAS,
7.20 m., 6.7.30 am., 2.4 p~. &
'reg io 10 pm.
PORT-AU-PRINCE, HAITI, 47.28
-2, 7-9 pm. Su-. 58 pm.
CIUDAD TRUJILLO, D. R., 47.32 m..
Sun. 7.40-9.40 am., daily 8.10-10.10
pm,

ICA, PERU, 47.36 m., Adcr. La Vo:
de Chicla,o, Cas'!la No. 9. &
I pm.

HAYANA, CUBA, 47.39 m., Addr.
La Voz del Radio Philco, P. O.
Box 130, 7.55 am.-12.15 am.; Sur.
9.55 am.-12.i5 pr.

CIUDAD TRUJILLO, D. R, 47.52 o,

47.06 m, &50

Daily except Sun. 11.40 am.-12.4C
pm., 5.10-7.40 pm.
LIMA, PERU, 47.62 Aa

Apartado 1242, Da Iy 6-12 r'.-d

TRUJILLO CITY, D. R, 4777 m.
8.40 am., 1.40 &~..-2.10 pm,,
340940 prn
LA PAZ, BOLIVIA, 4786 m. 79
pm.

CIUDAD TRUJILLO, D. R., 48.04 rn.
Addr, "'La Yoz del Partida Dom-
inicano.” 5.10-9.40 or 10.10 pm.

LA CEIBA, HONDURAS, 48.12 m..
Addr. 'La Voz de Aflantida.”
8-11 pm.; Sat. 8 pm.-1 am.; Sun.

4.5 pm.

SAIGON, INDO-CHINA, 48.27 m,
Addr. Radio Boy-Landry. 17 Place
A. Foray. 7.30.9.45 oam., 1145
pm.-l am.

49 Met. Broadcast Band

6.200
6,200
6.195
6.193

6.190
6.190
6.190

6,185
6.180

6.475

&.170

4,140

4108

6,180

6147

6.140

6.140

6.140

CPS
HI8Q
HI12D
162

KGEl
JLK
HHA

HYJ

TIRCC

LRA2

XEXA

wCax

HJCD

HISN
CJRO

HJDE
Ysw
1D

n

KZRF

WPIT

[elnr7 VN

LA PAZ, BOLIVIA, 48.3%9 m., 6.30-
pm.
CIUDAD TRUJILLO, D. R., 48.39
m, lrregular.
TRUJILLO CITY, D. R, 4843 m,,
5.10-7.10 p
GUATEMALA CITY GUAT.,, 48.44
Addr. Dir. Genl. of Electr.
Commur‘ Relays TGl Mon.-Fri.
7.30:10 ar. bll]O prn Sat. &
(S NS G
SAN FRANCISCO CAL 48.47 m.

Addr. Gen. Elec. Co. 12 m.-3 am.
TOKYO, JAPAN, 2847 —. £930
am,

SANTIAGO, D. R., 48.47 m. Addr.

P. O. Box 423. 10.40 am.-1.40 pm.
6.40-9.40 pm.

YATICAN CITY, 48.47 ~. S.-. .30
? pm. to Brazil, 9930 pm. to
Caraoa. Sun. & Wed. §.30-10 pm
‘o N.A.

SAN JOSE, C. R.. 4851 m., Tu.,
Thur., Sat. 6.7 prvi.: Sun. 810 pm.

BUENOS AIRES, AGENT.. 48.54 .
69 prm. Sat. and Sun. 79 pr.

MEXICO, D.F., MEXICO, 48,58 m
811 am.. 2.30-4 7.30 pm. l245
ar .

NEW YORK CITY, 4862 m. Addr.
Col. B'cast System. 485 Madisan
Ave. 12 m.2 am. to 5. A

NUEVA GRANDE, COLOMBIA,
4870 m. te Il pm; Sat. to
| .40 pm.

MOCA CITY, D. R, 48.75 m. 6.40-
9.10 pm.

WINNIPES, MAN., CANADA,
4878 m., Addr (See 11.720 me.}
B.30 pm.‘1.30 am. News 10.45 pr.

MEDELLIN, COLOMBIA, 48.78 m._,
9.30 em,-l pm., 5-11.30 pm.

SAN SALYADOR, EL SALVADOR
48.78 m., eves to 9.15 pm.

DURBAN, SOUTH AFRICA, 48.8
m. Addr. (see ZRO. 9.753 mc. }
Daiiv 11.45 em.-3.15 am. Sun.
11.55 pm.-3 am.

BULAWAYO, RHODESIA, .
AFRICA, 48.8 m. Mon. d
and Fri. 1.15-3.15 pm.; Tues.
am.-12 n.; Thurs. 10 am.-12 n.
Sun. 3.30-5 em.

MANILA, PHILIPPINES, 48.86 m.
4.30 pm.Il am. Sun. 6 pm.-t| am.

PITTSBURGH, Pa., 48.86 m. Addr.
Weshnghouse Electric & Mig.
Co. Relays KDKA 910 pm.. I
pri.-l am. lrreg.

LEOPOLDYILLE, BELGIAN CON.
GO, 4886 ™, S.rs. 5.35-7 am.

(Continied on following page)
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5 AND 10 METER CONVERTER

Two bands, Precision-tuned,
Ceramic-insulated, Two-stage
High-Gain R-F, 20-db Gain. Self-
powered for AC operation—Volt-
age-regulated for maximum
stability. Complete and ready to
operate, except tubes, only
$41.25 net

Only one of the many Quality Products
for the high-frequency enthusiast and
experimenter, fully described in the big
Meissner 48.page catalog. Write today
for your free copy.

DEPT. RT-5

A FAMOUS MAMIE FOR TWO DECADES

Up Your Work! (#
Learn to Type

without
A Typewriter

EWa

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

Nuw, you don’t have to own a 1ynt\vri(er 10 fearn how to
type. The Ingenious, patented ““Tuch-Rite” board gives
you uil the practice you need for ~pee<u accurate Lping,
It teaches you the touch system—ilie real. brofesslonal
way unlversally nsed in business.

Yo may hate been a “hunt-amd-perk’’ 1yplist for the
lomeest thme or you may never have used a (Yhewtiter
hefor it doesn’t malter. becanse the “"Tuch-Jtite’ teacher
will e pertnit you to master |

'l'mh Nite’’ Is a selentifie substiture for a typewrlter.
It is u life-size counteinart of a st m.lunl keyboard, which
te real as 10 stze. posttion, and “'fec]”. Fach key hat a
denresslon In thie’ Y thick beard, in which fhe black
blastic Inttong gllde. P'rinted under earh ke¥ (3 8 num

Der which Indieates the finger of each hand whictt strikes
ft—slmple ax A B C.
*"Tuch-Rite* s highly recommended by the Princlpal of

Horuce Mann school; Director. 1iurcau of College Ihsun-h
(vluntia College; Amerlean’ Foundation for the Hlind
I'rofessor of Kxperimental Filueatlon, New York U nlverllu
Director of Scarborough Nehool, Nearborough-on- Hudson.

An 8-pake {Hustrated book of instruetions will show you

how best tu use the “"Turh-Rite'’ teacher.

{rleeA postpald in  any part of the $2°°°
GOLD SHIELD PRODUCTS

350 Greenwlch St Dept. RY.540 New York, N.Y.
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Under this heading only advertisements of a commercial nature are accepled. Remittance of 10c¢
per word should accompany all orders. Copy should reach us not later than the 10th of the month
for the second following month's issue.

AGENTS WANTED

300%_ PROFIT SELLING GOLD
Leoal Letters for SBtore Windows; Free
samples, Metallic Co.. 448 North Clark.
Chicago.

ANTIQUES
RELICS.
Dolls.

INDIAN

Minialures. Glass,  \Weapons,

BEADWORK. | o,

Minerals,
Us!

Catalog Sc. Vernon Lemley.

Kansas.

INSTRUCTION

$15.00 STEAM ENGINEERING
Course—8 vols. $4.50; Radio and Elec-
trical text-book bargains—=get list, Life
of Napoleon. 3 de luxe volumes $3.00.
$10.00 New Cyelopedia of Helence, 1300

. $4.50; Topking "Emer mental Set-

ence,’ 2 vois. $3.50. Harry Ackersou,
Box 322, Ramsey, N. J.

DIATHERMY MACHINES

DIATHERMY.
Therapy. and ultra short-wave therapy
machines custom-built by radlo engi-
neer at considerable saving over com-
mercial machines; 6 meters, 16 meters
or any other frequency specified can

P
be furnished. Machines substantially| :

bullt with high patient safety factor.

SHORT-WAVE| _

250-300 watls output. Neat professional|

Automatic safety
awitches. All necessary psds and elec-
trodes. For sale only to Dhysicians.
hospitals, and sanatariums. Prices from
$195.00 to $300.00. Not for sale to the
general pubilc. Write for further In-
formation Eiving ¥your own speclifica-
tlons and requirements. Allan Stuart,
1015 Wilson Ave.. Teaneck, N. J.

appearance.

Under this heading we accept advertisements only when goods are offered for sale without profit.
Remittance of 3¢ per word should accompany all orders. Copy should reach us not later than the
10th of the month for the second following month’s issne.

time|

MISCELLANEOUS

AMATEUR! WANTED TO ASSIST
anl Ingtrut in code and short wave
ra(llo N.Y.C oand LI Address 1L

Box 8§65, Church Street Annes.

/.&:

PATENT ATTORNEYS

| rLaNs 18

FRINTING
BOND LETTERHIEADS, ENVE-
lopes, thousand $2.50. Szopa DPulblish-
Inz. Manechester. New Ilampshlre
QSL—CARDS—SWL
QSLs — SWis, COLORFUL. FAO-

nomical.

Meade. %19 Wyandotte, Kan-
sad City. Mo,

RADIO n_IAGHAMS

DISTANCE CRYSTAL
Sets, SW record 4300 miles, wlth
“"Radlobullder™ —year, e borato-

ries, T700-A East 14th.
forhia.
ANY RADIO DIAGRAM 35¢c. SPECI-
fy manufacturer, model. Radio mags-
zine free. Supreme Publicatlens, 3727
West 13th. (hicago.

Oakland. Call-

INVENTORS PROTECT YOUR
rights before disclosing your invention
to anyone. Form " Evidence of Con-
coption’’; ''Schedule of Government
and Attorneys” Fees™ and Instructions
sent fres. Lancastor, Allwilne & m-
xBal.C 438 Bowen Building. Washington.

| 15889G Princeton. Detroit.

SHORT WAVE RECEIVERS

NOW ONLY 5iuc! A COMPLETE
easlly conpected Ultra Hikh Frequency
converter {or any all-nave suDerhetero-
dyne. Postpaid, guarantved. not a dia-
gram! Directions. Prinrelon Radio.

FOR SALE: ALL SHIPPED ON TEN
day free trial. SWSs $0.00. FBITs
$9.00, 8ky Buddies $£15.00, Patterson
two stage RF preselectors $8.90, Sky

Champions $29.00, Challengers
$34.00, Super Skyridera 00 Howard
440 l 00. RME-69s RME-
700 11Q-120Xs 399 00, Super
Pro 29 06 many other models ehub
Write for free list. Bob
WOARA, Butler, Missourl.

PR. BRAND NEW WE 211Es $6.00
Postpaid. WHKYR, New London, lows

. | more, 146 Hnw!home._Belmom.

DON'T BUY A RECEIVER UNTIL
you get my free list of reconditloned
guarantesd Rocelvers! Practically all
models at money saving prices, Trsde-
fns. Time Payments. Send for list.
g_vz.é\m. 12 West Broadway, New
ork.

SACRIFICE FOR $20.00. RECORD|
player in beautiful solid wainut eah- |
inet, has G.E. zmemo: contrelled motor|
snd Brush crystal picku 1. (.ltl

Tetevision and Photo-
Photographic and other mer-

NO ADVEHTISEMENT TO EXCEED 35 WORDS, INCLUDING NAME AND ADDRESS
it is li.nundw uy:l.ly
wl

Use thess columns
or  gccepted from any

b . ws.

accurately and w-thcu! exaggeration. Treal
wish to be treated

We welcome suggestions that will help to m-xc this de-

men the way you

Space in this dmrtmml ll not soid.

for the benefit of our ers, who

exchange nnyt‘hmu in the l-dm.

graphic fields for Radio.

chandlee.

Ag we recelve no money for thase llmouncemvnu we can-
not n:mt y for any

readers

HAVE LAFAYETTE 5 METER SU-
perhete! e copper Dlated chassis
com lete with two airplane dials,
e finished Panel. Rrand new. Ex-
cellont for U.H.F. Radios, want smit-
ting parts in trade or? Irving Gold-

stene. 332 Alabama Ase., Bkiyn, N. Y |

HAVE PHONO MOTOR. PICKUT.
Amperite mike, typewriter. eleetric
shaver, cameras, projector, hooks, etc.
Want photo goods. 16 mm films, mu-
sical instruments. Hsts. M. Epsteln,
2953 Ruckle St.. Indianapolis, Ind.

WANT RECORDIO. L\TPQT AC
countants handbook, 22/32 xmith. Have

ln{n motor and turntable. books,
magszines, Remington 22 rifie, Win-
chester 410 SBkeet shotgun. also rerelver|
and tang peep sights. R. Welker, 108
No. Harvey. Oak J'ark. 11l

e —
HAVE 3 POWER BINOCULARS.

olecérlc razor, Sargent 8-34, 33 call

made by the

10 STATION WEBSTER TELETALK
intercommunication system. l1st $79.50.
will m'nv for 12 pair I-R white king
plEeons _or 5 x 8 printing Dress and
t)'pe \\'hn have you? R. B. Gurney.
Box 81, Salem Depot. N. H.

HAVE 250-300 WATT PHONE|!
transmitter and miscellaneous tran--|
mitter parts. What have you to cffer
in trade? Blllr Cobb., W5HGA, Clere-
tand. Mis: o
CANADIA.\'S: HAVE MILLIOXN
tube tester and radio Parts. new ami
used, of gmll sorts. for trade; also over
250 radio and science magazines. W1t
have you? 100°% answers. R. Do
Drumkeller, Alta.. Canhada.

WANT COMMUNICATIONS RE-
celver, have Spanish guitar course for
home study and ladys dlamond ring
about 40/100 ('aral \ll ht pay somc
dlﬂoreng‘e “W iburn, Alta

. radio Darts. etc. Want 10 meter| Lom

Sky Buddy, Howard or Breting. or
what have you! Chas. A, Splelman,
510\? Newton &t., Eau Clalre, Wis-
conslo,

WANTED—HOWARD 430,
also 6 volt pack for same.
Have Triplett 1503 analyzer and tube
tester comb
Bulova curved wrist watch worn twlee.
Paul Robertton. 82 Essex St., Spring-
fleld, Mass.

HAVE 2 RAD10 'HYS1Cs COURSES, | plﬁwldmn

one Modern Radlo Servicing; repeat-|
lng 22 rlﬂe and a 200 watt A
generator. Wish to swap for instruc-
tograph good S.W. receiver or what
have you? John Lemko. 16 Arlington
Ave., Auburn. N. Y. .
TRADE: 8 WATT AMP. 6D6-6L6-30
bug. 40, 180M crystal, HYZ25. sig,
en6ratoT. power Dacks. transformers,
00 mil. choke, 234M transcelver,
mikes, 20 wall p.a. system, recorder,
high voltage transformer. Larry Quin-
lan, 128—34th 8t..
HAVE RADIO I'ARTS, TUBES,
radio books. camera, rock sumples. Ex-
change parts for? Wanted: Receivers.
test-equipment, radlo books, iransmit.
ters. Will correspond with anyone In
the world. Steve 5. Boychuk, 61 George
St.. Sault Ste. Marle, Ontlarle, Canads.
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GOoly|

ined, also 21 jewel $39.50 HAVE 8w,

Union City, N_J_I

10.000 VARIETIES OBSOLETE FOR-
elgh stamDs. Three good cameras. al-

most new, R.C.A. ndln old coins and
paper money to exchange for American
;\gmns. Samuel P. Hughes. .Auburn.

RECEIVER WITH 57.
56, 47 tubes, speaker. phones. 2 cofls.
trl e for 3 Pairs of coils for FR-7 or
ood 2.5V fllament receiver power sup-
Tom Silvaggio, 30 Steuben Sireet.

| HAVE 3 TUBE §,W. RECEIVER INX
Bood condition and alse electric train
in Al conditfon. Wil swip for|

lelegrnbhnr s practice set or wlat have
you? Clff Bennet. 94 Westfield Id., |
Hnkae. Bazs. .

HAVE 1-81, 2-82, 1.19. L1F4, I-

1CTG, 1-1H6G all 1lke new, used only
for tests, trade for other tubes of like
value or what have you? Edwln Daven-
port. Pittsford. Vt.

HAVE PHILCO MANUAL.

RADIO|

.| world magazine. electrical books. I3ald-

win phones, telegraph kevs, combina-
tlon buzzer, sounder key outfits, G.E.
type T-8 llor Automnﬂc time lwllch

Fhonoz aph records. Trade for any-
hing. Joseph Shab., 431 Liberty St., l
Joliet. 1IN,

RILYERTONE AUTO RADIO $12.00:

partment interesting and helpful to cur readers.
Copy should reach us not later than the 310th of the month for the second tollowing month’s inuo

2 tube all-wave kit $1.50. lnlmmtlm.
on request. . Ottosen. Yook,

MCMURDPO SILVER “15:17° RE-
celver with fifteen inch speaker in
Clifton console. Fifteen tubes. Hikh
Fidetity. Custotn  bullt October
1938. A all wave. all purpose
recelver for $110 cash plus ihlnpinz
charges. Gay Morrizon, Ir.. Rox 123,
Conwa¥, Arkansas.

ireely. Only one -dvenlumcnt cah be
reader h\ any one All dealin:
board. ber you ln using the U.
ore {ou re bou
scribe anything you offer
t your fellow

HAVE 80 METER (RYSTAL XMTR
—200 QSI, cards, radlo Darts. tubes,
mititary equipment, e gsc.. ship
oberator course. Want British colonie
siamps, ecandid camera, typewriter
poTtable battery D¢ set, nalph J
Fckert, 2807 Claflin Ave.. N. Y. C.

HA\'E UNIVEXN 8 MM MOVIE CAM
with 4.5 and 3.6 lens. will swap
a good short wave electric radlo
. or_what _lhave ¥ou! Monty Thomp-
. $5212 Williamsen St., Madlson.

WILL SWAP' PlUIIA0 PORTABLE
Play "al Model Including or excluding
buttery for a siznal gencrator of equal

ralue, _IA‘MI'(T Sclneider, 200 West 96th

)[\\E OFFiU'E  MODEL  TYPE-
writer {Rext ark roomn developing
accessories, \rgus Madel A radio parts.
tubes, power supply. milkes, 5 tube
AU=DC_table maxlel radio. enlarger.
Want: Howard 4. © Buddy, Super

30. Sky
Clipper. ilover. liox i1l. Jamul, Calif.

TRADE FOR PORTABLE GEAR.
£16-803 rlg and power, mew B880-5t.

Wr. converier, new Hytron HY31\

Gordon pickup, Browning preselector,
Kilver 51 xtals, 1984, 3642, Bliley
14310. 14200, 463 i.c. ifs-mis. Box 3

Wilmerding. Pa. ~

Wi, TRADE DAYRADD TUBE
tester-iolimeter. Weston 130 v volt-
meter. Philco 7 tube BC set. RCA
SW converter. and hundreds of good
radio parts for S\ set, code machine,

small amplifier, oseilloscope or? Billy
Epps. Mineola. Texas.

HAVE 1730 FOREIGN STAMPS,
modern  album. 200 U. 8, bles.

doul
| Popular Sclence. Popular  Mechanics.
3 Volumes Boy Mechanic, tubes, trans-
formers, Want Howard. Hailicrafter.
working pr not, parts, instruinents. J.
Boland. 2541 Janet Ave.. St Louis. .[o

WANTED: BACK ISsSUES OF Ri.
dio News and Radio & Teclcvision
magazines. State Price and condition.
All letters answered Dromptly. Let's
hear from you. Hlro Nugas, Ioncy:
ville, Ttah.

{Continued on opposite page)

Mc.
4137

6135

6.132
6,130

6.130

6.130

8.130

6.130
6.130
6125

s.022

6.120

6117

b8
6118
6,112
s.110

(Continued from preceding page)

Call
CR7AA

FIKBAA

coco
VLW

VPIBG

TIEM

CHNX

HS4PJ
LKJ2
MTCY

HPSH

wCBx

OLRIC

HisH

XE6W

HJFB

YUA-YUB

5,100 WNBI

§.100

+.097

£.097

6.09
6.090

6.090

6,090

6.0%90
6,090
6.085

5,082

6.080
§.080

6.080
§.080
4,079

Please Mention This Magazine When Writing Advertisers
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ZHJ

ZRK

IRJ

JIH
XEBF

INS2

CRCX

111
KZRH
ZAA
YONO

CFKX
WwCBI

CRY?
OAX4Z
M

LAURENCO MAROUES MOZAM-
BIQUE, PORY. E. AFRICA, 48.87
m. Daily l2| 430630 am.
12-4 pm.; Sun. 57 am., 10 am.-
1.1S pm.

NOUMEA, NEW CALEDONIA,
4890 m,. Radio Noumea, Addr.
Charles Gaveau, 44 Rue de I'Al

, 2.30-3.30 am. ex. Sun.

HAVANA. CUBA, 4893 m., ¢ am.-

10.30 pm. Sun. 5.30-8 pm.

PERTH, W. AUST., 48.94 m. l¢r.
tests.

GEORGETOWN, BRIT. GUIANA.
48.94 m., 10.15-11.15 am., 3.45-7.45
pm. ex. Suns.

SAN JOSE, COSTA RICA. 48.94 m.
"El Mundo'", Apartado 1049. Il
am.-Il1 pm., Sun. 10 am.-b pm,

HALIEAX, N. S., CAN., 4894 m..
Addr. P. O, Box 998. 6.45 am.-
11.15 pm. Sat. 8 am.-11.30 pm.
Sun., Noon:l11 pm. Relays CHNS.

BANGKOK THAI. 48.94 m. Daily
Ex. Mon. 8-10 am.

JELOY, NORWAY, 48.94 m, Noon-

pm.

HSINKING, MANCHUKUO, 48.93
m., 30-9.30 am. i~ Russian a-3
Mongolian.

PANAMA CITY, PAN.
Addr. Box 1045. 81030
mid. irreg.

NEW YORK CITY, 49.01 m., Addr.
See 6.170 mc., 12 m.-2 am. exc.
Fri, & Sat.

MEXICO CITY, MEX., 49.03 m.,
Addr. 5 de Mayo_2l. Relays
XEFO 9 am.-i pm., 7 pm.-2 am.

SAIGON, FR. INDO-CHINA, 4905
m., 12.15-12.45, 6-10.15 am. (Eng.)

PRAGUE, BOHEMIA, 49.05 m. (Se=
11.40 me.)

TRUJILLO CITY, D. R, 49.08 m.
5-8.50 pm.

MEXICO CITY, MEX., 49.| m,
Addr, La Yor de Aguila Azteca
desde Mex., Apartsdo 8403, Re-
lays XEJW 1l pm.-1 am.

MANIZALES, COL., 49.14 m., Addr.
P. O. Box 175. Dly. 5.30.10 pm.
Sat. to Il pm, Sun. 2.30-5 pm.

BELGRADE, YUGOSLAYIA, 49.18
m. 12.45.2, 11.20 am.-t, 2.20-4.20
pm. News 4 pm.

BOUND BROOK, N. J., 49.18 m.,
Addr. Nat'l. Broad Co. B.45 pm.-
I am. to 5. A. Irreqular.

PENANG, FED. MALAY STATES,

49 m.,
pm. to

49.18 m., 6.40-8.40 am., excepn®
Sun. also Sat. 11 pm..l am.
KLIPHEUVEL, $. AFRICA, 49.2 m,,
Addr. §. African Broad, Co..
Johannesburg. Daily 12 n.-4 pm,,

Sun. 12 n.-3 pm

JOHANNESBURG, S. AFRICA, 49.2
m. Addr. S. Afncan Broad, Ca.
3.15-7 am. Sur. 3-7 am.

TOKYO, JAPAN, 49.22 m., Addr.
(See 11800 mc.. JZJ.) Irreqular.

JALAPA, MEXICD. 49.26 m. to
9.30 pm.

NASSAU, BAHAMAS, 49.26
Addr. ' Dir. of Tel. East
Nassau. 8-9 am., 3-4, 79 pm.

TORONTO, CAN. 49.26 m,, Ad
Can. Broadcashng Carp Da lv
6§45 am.-4 pm 9.30 am.-
It pm,

HONGKONG CHINA 49.26 m.,

Addr, Box 200. Irragular.

MANILA, PHIL. ISL., 49.26 m., 4-11

m.,

St..

am.
TIRANA, ALBANIA, 49.30 ™,
S pmr.

12.20-

NAIROBI, KENYA, BRIT,

AFRIC 49.31 m., Addr.
iceless, Ltd. &

Il 30 am.-2.30 om. {Sun.
Tue. Thu. 8.30-9.30 am.

VANCOUVER, CANADA,
1.3 am. ex. Mon.

CHICAGO, ILL., 49.34 m., Addr.
Chicago Fed. of Labor. Relays
WCFL irregular.

MACAO, PORTUGUESE CHINA,
49.34 m., Mon. 8.30-10 am.

LIMA, PERU 49.34 m. Radio Na-
tional 7 pm.-12 mid.

EAST

49.64 m.,

BERLIN, GERMANY, 49.34 m.
Addr., Broadcasting House, Ir-
regular.

RADIO & TELEVISION
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Mc.
6.070

6.070

6.045

4,063

6.080

6.056

6,055

5.085

6.050

4,050
6.045

6.040

6.040

4,040

6.0

6,030
6.030

6,030
6.030

6.023

6.020

6.017

6.017

6.010

6.010

6.010

6.010

6.007

6.007

6.005

£.005

£.000

4.000

for May, 1940

Call
CFRX

VESCS

SBO

FIQA

YDD
WLWO

WCAB
AY—
VKIMI
HJFA
GSA

HPSF
XETW

WRUL

WDJM

KZIB
HPS58

CFYP
RY%

XEKW
OLR23

XEUW

DJC

HI3U

HJCX

PRAB

OLR2A

Cacx

CFCX

XYZ

ZRH

VEIDN

XEBT

HPSK

YORONTO, CAN., 49.42 m. Relays
CFRB 7 am.-12.30 am.; Sun.
am.-11 pm.

VANCOUVER, B, C., CAN., 49.42
m. Sun. 1.459 pm., 1030 pm.
I am.: Tues. 4.7.30 pm, ]1.30
pm.-1.30 am. Daily 6-7.30 pm.

MOTALA, SWEDEN, 49.46 m, Re-
lays Stockholm 4.35-5 pm.

TANANARIVE, MADAGASCAR,

49.48 m., Addr. (See 9.5 mc.)
12.30.12.45, 3.30-4.30, 10-11 am.,
Sun 2.30-4.30 am.

BANDOENG, JAVA, 495 m. 530
am. on,

CINCINNATI, OHIO, 495 m.,

Addr. Crosley Radio Corp. Re-
lays WLW, Sun. 8 am.-6.30 pm.;
Tues.,, Wed., Fri. 5.45 am..5.30
pm.; Mon. and Thur. to 2 am.;
Sat. to |l pm.; Sun., Tues., Wed.,
Fri. Il pm..2 am.

PHILADELPHIA, PA. 49.5 m. Sun.,
Tues., Fri. 6.30-11 pm.; Wed. 6.30-
8.30 pm.

RANGOON,
ams to 10,

S.S. KANIMBLA, 49.54 m, (Travels
between Australia and New Zea-
land.) Sun., Wed., Thurs. 7-7.30
am,

PEREIRA, COLOMBIA, 4955 m.,
? am.-Noon, 6.30-10 pm.

DAYENTRY, ENGLAND, 49.59 m.,
12.25-5, 5.40-11.30 arm., 11.52 am.-
& pm., 6.24-8 pm. to Europe.

COLON, PANAMA, Carlton Hetel.
4956 m., 7.9 pm.

TAMPICO, MEXICO, 496 m. 7
pm.-l am.

BOSTON, MASS., 49.65 m, Addr,

BURMA, 4954 .

University Club. Sun. 2.9 pm.,
5.30-8.30 pm. Daily.

MIAMI BEACH, FLA., 4945 m.
1-:3 pm., 9 pm.-l am., Sun. 4-4
pm. Relays WIOD.

MANILA, PHIL. ISL., 49.47 m,,

5.30-10 am., &-11 pm.

PANAMA CITY, PAN., 49.7% m,,
Addr. P. O. Box 910. 10.30 am.-
2, 4-10 pm.

CALGARY, ALTA, CAN., 49.75 m.
10 am.-2 pm,

MOSCOW, U.S.S5.R., 49.75 m. 1.7,
7-8.30 pm. to N. A, 8.30-9 pm.
News 7 pm.

MORELIA, MEXICO,
eves, to 11.40 pm.

PRAGUE, BOHEMIA, 49.75 m, (See
11.875 me.) Off the air at pres-
ent.

VERA CRUZ, MEX., 49.82 m., Addr,
Av., Independencia 98. 10 pm.-

am.

BERLIN, GERMANY,
(See £.079 mc.)
pm. to Africa.

SANTIAGO DE LOS CABALLEROS

4975 m.,

4983 m.,
11.30 am..4.25

D. R., 4986 m., 7.10-8.55, ||.40
am.-1.40, 4.40-6.40 pm.: Sun.
12.30-2, 5-6 pm.

BOGOTA, COLOMBIA, 49.85 m.
9:11.30 pm.

PERNAMBUCO, BRAZIL, 49.92 m.
Radio Club ol Pernambuco, 4-9
pm.

PRAGUE,

BOHEMIA, 49.92 m.
Addr. * {See OLR, 11.84 mc.)
Iereg.

SYDNEY, NOVA SCOTIA, 49.92 m.
Relays CJC8 7 am..1.30, 4-8.30
pm.

MONTREAL, CAN., 4992 m., Can.
Marconi Co. Relays CFOF 7.45
am.-l am.; Sun. 9 am.-11.15 pm.

RANGOON, BURMA, 4994 m.
6.30-10 am., 9-11 pm., Sat. 9.30-
11.30 pm.

ROBERTS HEIGHTS, S, AFRICA,
49.94 m. Addr, (See ZRK, 9.804
mc.) 10.45 am.-3 pm. Sun. 12.15-3
pm.

DRUMMONDYVILLE, QUE., CAN,,
49.96 m., Addr. Canadian Mar-
coni Co.

MEXICO CITY, MEX., 49.94 m.,
Addr. P. O. Box 79.44. 10 am.-
1.45 am.

COLON, PAN., 50 m. Addr. Box
33, La Yoz de la Yictor. 7-9 am.,
11.30 am.-1, 411 pm.

MOSCOW, USSR, 50 m., 3.30-4
pm., in Czech,

(Continued on following page)

BARTER and EXCHANGE FREE ADS (continued)

HAVE NEW GHIRARDI RADIO
Physies  and tadio service bouks aml
many radio tubes and parts. Interested
in cabinets. Tubes 837. 802 and 6LGGT.
Jerome Kosmoskl, U. S, Alrway ¢om-
Mmunijeation Statlon, Augusta State Air-
nort, Augusta. Malne. R

WANT 6 MM FILMS: HIAVE M.LT.
Engineering books, stamps, radio parts.
Send ror list. Will answer all mail
George Fournler, 248 Haskell St., lall
River, Masa.

WANTED—FENCING EQUIPMENT.
folls, ete., medical. bioloky and chem -
lcal books; a very good microscope.
In exchange I huve cash. stamps. ‘3%
call book., and EI&in candid eamera.
P. D. Rowden, 733 Cageade I'lace,
Atlanta, Ga.

HAVE ‘ 15 MM MOVIE FILAM=
(ntitled “She Wouldn't Drown™® amd
“Taken by Surprige.”” Will trade for
100 ft, “'Exclusive Movie studio” films.
Ncénle  fllm  desired. Reld Maynard,
(16 Dixle Ave., (ookeville, Tenn,

WANT SW. RECEIVER, IIAVE
colicge chemistey set werth $4.00. Trade
for good 2 tube 8. W. recelver. Chem-
istry get contalns more than 100 smail
sials of chemlcals, <'has, Moskowlitz.
314 E. 52nd St., Brooklyn. N. Y,

WANTED: SUPERIOR SET-TESTER
No. 1280 or any tube and set tester
for $25 man's enclosed Illinois watch.
17 jewel. Utal ribrator. 1lead phones.
tiubes.  F.  Lumellys, 2508 Francis,
Jackson. Mich,

TRADE KEYSTONE 8 MM F.LY
lens new small A.C-D.C Alr King
with tubes, gZood eondition. Wanted
&oxul shiort wave receiver. Invite cor-
responcdence.  Joseph  Saracena, 11§
Spencer ¢ourt. Bkiyn, N, Y

HAVE FRENCH TRUMI'ET coM
Plete, goad econdition. Want tester for
NRI course and television IF trans
formers. Ray Zitta, 28-26 47 St., Long
Ieland ity. N. Y.

WOULD LIKE TO TRADBE 7 R
ond hand eobies of Everyday I'hoto:
phy for copies of Fapular Phofography.
Books are Al condition. Write me.
Jean Guy DP’louffe. 5474 Second M\ve.,
Rosemont. Montreal, Canada.
WANTLI ANY OLD MAKE OR
melel  communications receiver. De-
seribe fully in first letter. 1llave 1938
Sky Buddy, presclector, Trimm feather-
welght phones and cash. Lewls R.
Ware. Jamison, Bucks County, Penp-
sylvanla.
HAVE STANCOR 20 WATT PHONE
transmitter Oscilloscope. radins. tules.
parts to trade for Riders manuals 6
and 7 or wlat have you? s
Wolfe. WOGNY. Hatlan, Ky,

HAVE LAST SEVEN [ISSUES OF
1938 QST and Kadette 2 (ybe TRF,
want 913 CI1 tube in good condition,
or? WSKYR, New London. lowa.

ITIAVE A LARGE COLLECTION OF
U.R. stamnps {Dealers stock) value sev-
eral hundred dollars, WIH trale for
kood receiver, . A.. or test equipmient.
Will answer all slneere letters oniy.
Pleasant, .0. Box 53. Matoon,
11linols.
SWADY NXEW 67 UNITED MOTORS
Pertn. mag. dyn. speaker with outp.
trans.. for 8 mugnetic speaker. used
on Slivertone set Malel No. %14 T'E.
speaker No, used on set I3 R-10573A.
i\lluzh D. Bramlett, Houte 3. tladsden.
a.

RADIO

TECINXICAT,  INSTITUTE
comblete  Itudio  Servleing  Course,
Originally su.d for $39 -like new—

lagest edition. MW Ili swap for Ghirardi’s
U“Modern  HRaidlo  Servleing”.  «has.
l\l_cmem. 159 Parsells .\ve.. Rochester,
WANTED: RIDER MANUAILS 1, 2,
7 and 8, also book Cathade Ray Tybe
at Work, |1 I. meple, 251 Har-
rison  Aze.. Culif.

WANTED LATEST MODEL LEICA
complete.  Trade lmportad  Australlan
thirty pleee drafting set. Cost one hun-

dred twenty-tive dollars  wholesale.
World's finest drafting _Instruments.
new, never hbeen used.

B a um-
haugh. 721 No. Crescent Eits., Holly-
wonl, Calif,

WANTED: RECEIVERS — GOOI —
bad condltion. Dreferably 3 tubes or
over. A C.-small transinilter working
order. Have tubes any type for re-
celvers. Brand new stamp album, over
1000 neatly mounted different stamps.
John W. Planlnac, 1502 Beech xt., N.
Braddock, 1'a,
HAVE \WESTON I'IOTO ELBECTRIC
cell exposure meter. case model No,
630 senlor $25 value for Triplett pocket
teat meter (30011 volts) or erystal mike.
les-tet  comverter. fred.  meter. ftest
cqulpment. Rert Kavanaugh, W2MCZ.
HAVE A.C. 8 TI'BE SIIORT WAVE
recelver with plug In coils and lowl-
speaker. WH! trade for three tuhe
Malestic portable or auto radlo. Jay
Holllbaugh. Jr.. Waynesville. 111

HAVE A SKY BEDDY, SOME
parts and eash to trade for real old
license Dlates. «has. Paulaitls, ILD.
1. Flmer, I

TRADE: OOl STAMPS, TURES,
iranscelvers. oscillators. power supply,
QRT’s, and paris for other tuhes.
phonn pickup, xinitter equipnient, ete.
Answer all lecters. Floyd Paul, 773 X.
Alexandria, 1. A.. Calif.

HAVE RADIO
magazlnes. plekups, ¥
writer, tubo ehecker. ete. Want old
coing.  bilis,  fircarms,  telescope or
what? Wm, Joyce, 6013 Stony Island,
Chicaga,

1IAVE 3 TADIOS, MIKES. METERS.
hower packs. bezinners’ kits. Ayto-
matle code tape machine with tapes.
osclllator. tuke. ete. Want radlo maga-
zines, SWI cards. testers, rallo man-

PARTS. TURES,
1ype-

meters,

vala or? Write W. T. Windley, 38,
Wachington, N €.
HAVE $6.50 “LEY" SYNCIHRO-

nizer equipped with Sne cable release.
Would like any radlo equipment. \What
have you? Jack Toomy. $29 Rtratton
8t.. 1ogan, West Vg,

WILL GIVE TI'BH CHECKER.
tubes, radio magazines (1930 to 19$0)
radlo parts, for meters, telespope. or
what hate You? Hoedman, 721 East
Jnith, Chicagn.
POPT'LAR  SCIE

L.IBRARY, ¢
vols. on electricity, chemistry. physies.
ete., all new and never used. Wil
accept in trile camers. hooks on Pho-

NCE

togranhy. radlo. or what have ¥ou?
Warry snitz, 4810 Beaumont Ave.,
hila.. Ta.

WANTED: 40 YVOLT 200 AMP.
vehicle generator ov are welder of equal

slze.  May have burned armatyres,
Give name Dlate data.  Want 37
mierometer,  Havwe cash T'pivex 736

movle camera. Towr Niewardson, Santa
Anha. Teaas,

WANT XTAL  PHONES, PRESE-
lietar, meters, old colns. s.w. receiver.
ste. Have electric fence eharger, xtal,
tubet. magazines. Natlonal gw. kif.
tieters. pickup. tools. ete. Roby, 6303
Kenwnod, Chicago.

WANTED:  ItaIRD
24

tefesisor Non

TELEVISION
camplete—kit, made
in year 1932, alo we want syne.
motor uad in o this medel. W, T,
nrm{ks, 160 N, Maln St., Herkimer.
N.Y.

WANTED 24,000 OIIM (RYSTAL
carphones. autn nime piates, coins. Of-
fer colleetion 450 different U, K., Radin
parts. lew  cards. stamps. covers,
books, courses, swap llst Juplicators.
Rudolph Zuak. 2509 East $9th, Cleve-
land. Ohin

EXCILANGE LATE DANCE RECORD-
Ings for eleetrically recorded {nstru-
mental classics. 35 watt ACA ampli-
fier, American dynamic mike, two
Jensen A12 1.M. speukers, portshle
cases, Perfect condition. Vatue $150.00.
What do You er? Clarence Miller,
Gresham, Nebiaska.

WILL TRADE AR.RL HANDBNOK
‘3, Gilhert Chemistry "33 set ¢lurge!
for Nutional coupler 1ype N 1ol A
mail_answered. Columbus Brooks, 511
E. 67th St., ¢’hlcago. 1llinols.

HAVE FIRST 15 LESSONS 1810
National  Radio Institute course and
refercnce bhooks flrst experimental unit
comprisink one 0-5 milliammeter ear
bhones.  Will take best trade offer
recelved In one week. M. LaChance, 2¢
Howard, Lewiston, Malne,

HAVE 8 MM 250 WATT MOVIE
projector with £2 lens, Popular Educa-
tors eomplete with bhinders, and Mon-
roo Adiding and Cale. machine. What
have you? J. Winkler, 62 Bergen Ave.,
Clifton, N. J.

e TSy
SWAP': AMPLIFIERS, TUBE TEST-
er. test oscillator, 2 car radlos, motora,

penny pranut machines, transforiners.
(ranriel 318 alr horn. 10 tube get less
I.F. coll assembly, want low Dowered

1 or short wave sel. James Woods,
Migargil, Texas.

SWAP KODAK 420 CAMERA, F6.3
fens, back shutter. with accessorles,
Sciencocraft  Electro-I'hysics set No.
405,  Elementary Photography anid
roexl  photograpl hooks plus maga-
zines for what have yont? Ex) Smith,
1 Falrview I'L. New Horhelle, N. Y.

ILAVE LATEST METAL AND GLASS
tules in good condition. Swup far tools.
shorl, wave condensers, vernler dlals,
Isolantite coil forms, con-
densers, resistors, ete. Melvin Spiegler,
242 E, Congress St.. Paul, Minn.

WANTED ABOUT lo OR 15 WATT
phone xmltt, or 8 tube sw receiver.
llate True Tempet rod aned reel, cost
12.50, English make candid camera.
and stamps galore, C. W. Stacy, Box
173. Grum Va,

IAVE $3 LIONFE ELECTRIC
Irain  oulfit in excellent candltion.
Want radin get tester or portahle type-
writer. AlDha (illmore, ¥i8 Ylawthorhe
B, Belmont, N, (.

HAVE 213 METER TRANSCEIVER
In perfeet conditlon. Will (rade for
gool A C. operated S.W. get. Must
work on from_ 10-160 meters. What
have yout I W, Ilouschild, 215 I
well \ie., Tong Branch. N, J
ILA\WE - TYPEWRITER. 3 TUBE
short wave set. Want Itider's or Gerns-
hack  panuals. Will also pay  cash,
Morris_diegel, 8 Ash Qrove DL, Al
hany N Y,

HAVE EAGLE MINITE-MAN RE-
cefver and Double Duty power supply,
Also  wireless  reeord  pluyer.  Boun
worth £29,00. Want H) meter receiver
ready for use. | answer all Inquiries.
Julur Seger, 1250 So. Jackson, Louis-
_\III(-. Ky.

HAVE $£50 WORTII F U.8., FOR-
eikn 1ps, cash, meters, parts. Want
any f ¥ built revr.. eode machine,
cabinets, o mie shkr. Correspondence
invited, TI Skatnicki. 23 Woodley
Canrt, N fen. Conn,

AV E SUPERIOC 0. CILANNEL
Analyzer. new. Wam 1% wolt, 3
mill., power pack: or used sky 1fuddy.
Frank E. White, 328 nl St. No.,
Walpeton, N, 1.

1 HAVE N.K.I._RADIO COMPLETE

-

course and a Normal Figh School
course, 1.8.C. Want to exchange for
Candler Code Junlor of Hi-Speel

Code. or wil! pay cash. Wllbnrn Ver-
non, R. No. 1. Ilenagar, Alabama.
35 FLia; 15MM F2:8; 37 Fi: 47
F4:5; 16mm lens (*'¢*' Maunis) want-
el: Remote control for Fllmo 70. dlis-
lance finder. Westoh exDosure meter.
llghting ocutfits, other I0mm eqnipment
Have hundreds of swaps. Skarr, 863«
felouze. Detroit, Mich.
WANTED—I0 TUBE SCOTT., GOOD
National. Hammarlund recelver, Ifave
cash, Swap—Hallierafter Amateur (‘om-
munleation recelver,
Course, RC.A,
meters.  universal transformers,
slstors, tubes, parts. Ollver Klein,
2235 N. 39 St.. Milwaukee, Wls.
WANTED? RADIO SERVICE EQUIF-
ment, Rlder's servica manuals. signal
generator, Have 1% LT, Briggs &
Stratton gag englne, 200 watt 110V,
C. generator, Eastman 1§ M M.
le camera 3.5 lens. Model 'C-
ojector motordrisen. 4 LT’ motor
s.e. 80 cycle. E. W. Edwards. 4740
Joh . TEunmond. Ind.

WANTED ALL TYPEN OF TILANR
nmitting tubes, Iittle or no emlszion fu-
tube collection, Quote price. stephen
A._Lengjel, Box Xu. Bressler. 1.

WANTED: USED RADIO 1'0T°RSE
at a chean price. Will pay cach. llave
plenty of stamDs if Interesied. Y'eter
iahor, 338 Semel Avenue. Garfield,

K3

WANT WENTON MILLIAMMETER
any range, Wil trade two 500 w. 115
€. T2 clear G.E. photegraphie light
ing bulbs. Have ¢-13 flaments, ory
WIGWL, 7 Avenue I3, N.Y.{"

SWaAl™: UNIVEX CAMERA  AND
projectar in A-1 conditlon. 2-200 f1.
reels. splleer kit—for typewriter (rans
mitter— or  communieation  recelvor.
What ga¥? Tony Packowskl, St. Mary's
Home. Mauttouoe, Wisconsin.

SWAL LAFAYRTTE. 17 WATT, 5
tube, puhlle address amplifter. in fine
corddltion. Want a poecket solt meter,
enlaraer or what have you to offer
Lenox TI'rescott. 304 So. Main i,
Mansfield. Mass,

WANTED: A USED (CAXNDLER
endo course. Please ghve conditlons and
lowest price. Robert Camp, 1042 Water
Bt., Moosle, Pa.
WANTED—MODEL GAKOLINE EXN-
gines In running conditlon. Tlave radio
sneakers, purts, phono records. skates
and some cash. Jock Crawford. St.
Tenace, Michigan.

WANTED: 35MM

MINTATI'RE
camera ahout (:2.9 or movie camera
and projector. or what? Have radios,
parts, tubes, books. meters. television
Darts, motors. electrlc shaver, lathe,
etc. Joseph Zlellnskl, 1437 Blackhawk|
8t., Chicage, IIL

Pleese Me-tic- Th'c Megazice When Writing Advertisers
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WANTED RIDERS Ol GERNSBACK
servleo manuals 1 10 9. WII trade Is
MM motor driven Projector, gowdl as
new, and 600 feet of carteon filin. or
will pay eash. H. Fenlmore, Iltock
sille. Alssourl.

SWAD: 8IX TURE ATWATER
Kent, six tube Radiola (both ald type),
slx volt golderlng 1ron  {hew). moded
alrplane gas engine (1/3 11.P.) never
used. For whatt 1002 (), DPreston
Lanfear, The Glen. New York

TRADE  COMPLETE (ROSS CW
transmitter wirh power supply  enils.
xtal, tubes; 1°nderwosl No. 1 type-
urtter, for Rider manuals. test equip-
ment, movie camera. or hixh power
fone-(\W_xmtr complete. I"ay eash dlf-
ference, F. Foss, WITRRU, Perkins-
town, Wis,

WANTED—T'SED  ¢ALL,  BOOK
for cash, also correspondence with
camera,  radio  and  chemlstry  fans.

Gal\'ln Lerdier, 823 8ibley. lamntond.
.

RADIO I'ARTS TO EXCHANGE Foit
miscellateous  radio  equinment  and
radio parts. What do You want for?
Write what you want. T. Ferguson.
184 E. 101 St.. N.Y.C.

HAVE & 32 CHEVROLET COACIL
Wl exchange for radln parts anil
meters.  Write for details to Emil
Phaneuf, 49 Wilklnson St.. IPutnam.
Conn,

OFFERING LOOSE LEAF STAMP
alhum contafning wearly 600 stainps
ping cash—for amateur radio trans-
mitter. Gerald Goetsch., Stop 61 Lako
Road, Avon Lake. Ohlo.

(Continued on fa!low"ng- I;;age)
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BARTER and EXCHANGE FREE ADS (continued)

WILL SWaAI'—RADIO TRANING
Association radio course, somplete with
46 lessons  amd in good condition
Wanted—multhineter, tuby lester. elee-
trieal course. or whal have you. All
letters  answered. Robert Jdungs, 201
Walnut 8t., \Westernport, M.

WANT. ENLARGER, 193% ."L’l'l‘ill
iy Btider. ACR-1H, Sky Rider 23.
lHave 30 watt moblle T'A systemn com-
plete with two IPM spkrs.. turntalile,
pickup. mike. Lots of Narts. ML letlers
amwered. J. G, Kelley. Cuvlebrook.
WANTED  GOOD 8NV
and projecipr. llaie meters. lnduetion
motors, »ynchronons motuts,  Insiru-
setts, radio parts, ete. U, W. Ostrom,
A247 th Ave., N. K., Seattle. Wash.

WANTED—A LATE MODEL, SKY
Ituddy or Tloward 130 receiver In Kood
shape, Have used 1*andler course, com-
plete hixh voltage power supply; Share
M.H. mike. All [naniries  shswered.
Mike Morvissey, Sharpsburk. Ky.

CAMERA

HAVE ONE AND TWO Ti BERS,
crystal  gets, treasure  tlnder.  radin
narts, Want U.X. colns, radio parts.
John Haynes. Doe Run, Mlssouri.

MAVE 1ty 915 CATHODE  RAY
tvpe hithe  hikh  vacuum  low  voltage
vleetrugtatie 1ype neter Usedd, Swap for

(1A el TZ40 or palr UMW s, Write to:| N.Y

ilarry ¥, \\cll\-r Jr.. UVentral Ave.,
Rubnemede, N. J.

TRADE ]“OR TURK TL\TI-.IL 3

tube transcelver, Phileo  S.W. eon-
erter kit, 30LA Stewart Warner short

ware converter, carbon are welder anid

solderer. 2 tube 2w, transmitter less

plh?nu plekup.  John Arneld,
1.

8.

T CANDLER JIUNIOR  CobE
o, pay cash, also want heardphones.
IHave =8 watt portablc 1.\, aystem,
developlng  and  printing  cquiptuent.
wayne J. Wenger, Wellman, lowa.

HAVE RADION, NPPEAKERS. AND
foads of radio parts to swap for raiie,
aeeopdions, watches or what hLave you.
Raymond Gruselnsk!. Dorr. Mich.

TRADE — MOSSBERG  MODFI

feavy harrel 22 target Title wirh
pwr. telescope and sling, for medium
power final,

35

1500 volt puvmr Suppl), or| I

romponents for clther vr both. WBTSE,
Route 2. Groveport, Ohio.
HAVE PEDERAL 835 AUTOMATIC

enlarger, Kodaflector photoflood stand.
ianks, light meters, filters, cte.;
[.homgraphie books, I'hysical Culture
magazines, Unlted  States, Britlsh
C‘olony, foreign stamps. mint Cotona-
tions. Hrst Jay covers. Want photo-
Lra‘nsnhic equipment, e, Evansville,
Wis,

SWAT' ONE AMERICAN AND OXNE
Modern pustage stamp  albums with
abnut 1000 foreign and 200  17nits

States for radios. radio paris. apd ac-
cessories. All letters answered prompt-
i¥. Stanley Cox. New Harmony, Ind.

LAY I-. 10 SCOTT PLUG IN COILS
JRF O Det. 15-500 meters, 8lso com-
X.It.1. radio course with experl-

plete N
wental parts. Write W, F. Marx, 4839
Ohio St.. thicago. Il

HAVE SI'PREME OSCILIOSCO'E,
model 533, Want a 20 or 36 wali or
larger P.A. system. Nend full detalls.
all mail answered. Grovenor udd,
80 8o, State st.. Coneord, NI
WANTED—-RADIO COURSE ALSO
Ghirardl’s I'hy-irs and service books.
Will pay eash or burchase what you
want In N. Y. market, W, Howard,
140 W. 23%th =t . Bronx. N. Y.
WANTED: USED CANDLER COURSE|
Will pay cash for outright purchase,
or for 30 day loan or swap L H.t".
110-220° V. A€ repulalon Induction
mator. Peter Sivetz, R4, New Brunss
widk, N.J.

TRADE: FADA 8 TUBRE AC. SU-
per-het. {enst #1310 new) In perfect
shape. Wanted: Test cquibment, ml

TRADE MULTISTAMP  DUPLICA-
tor outtlt No. 3 and No. 5 in 12"x11"x
6%’ sleel case with instructions, cost
over $25.00. Want "“Sky Buddy or
slmllar recslver. or what have you?

Alexander Podstepny, 217 Ploe =i,
Trhila, s,
ILAVE CANDID CAMERA;: TYPES

89.A A6 tubes Ruitar tuner: test leads.
prods. Want  pocket adding nachine,
111:"! N. Hansen. 826 8. 4th 8t.. Aurors.

suun’r WAVE CRAFT MAGAZINEX
Oct.: 1933—

932—June, July., Aug..
\Io Jan. and March: 1934—ull: 1935—
1936—Jan.. Feb., Ay

adl;

Dec.; alse few others for what have
youw Allen Fowler. Ioloit. Kausas.
WANTED A QOO PRESELECTOR.
commerelal or home made, must be Al
condition have Cash anl parts,
also need 465

ke. crystal for I,
filter clroull, ¥d. Sujak, 5821 Wesi
30th Place,

Cicvro, 11|
HAVE YWESTOX 537 BET AN-
1 radlo parts

alyzer, 11 ranges, meta
cabinet. A’" and "H eliminators. old
battery sets, variable copdensers, radio
parts, Want Leica and reflex cameras.
voltmeter, tube tester. l'vrkln.
1081 B. 27ch st. Bklyn,

recordIng outsit, rerd
tgu‘::nvml‘ 11% Central Park’ \\elt

WWANT HOMWARD OR HIALLICRAFT-
ers set. Flave Ghirardi's Physics and
service course. Gernsbock  Manuoal,

xtal. transwitting tubes. tubes, 2%-
10 meter recsr, rome cash. Helen Wax.
156 Taylor St.. Likiyn, N.Y.

WILL TRADE REFLEX KORELLE
]-'“a tor Relleleord No. A, or wil
add 2-RCA 813 for Rolleitiex. Huul
R.1. Warren. Pa.

INSTRUCTOGRAPH, TEN TAPES.
spring wind, built in Osclilator (A.C.
and speaker. \Want good siknal genvru-
tor, Rlder Manuals, test edulpmem or
what liave youi Sanuel Hornick, 87u?
Twelfth g1, Detroir. Mich.
WANT MIKES, PICK-UP. TURN-
tables, both 4x-1/3 shd 78 R.IWM.,
faders anvthing for a super F.A. ys-
tem. I'll owap snythink you need for
the darkroum. Write me your peeds.
. (1. Dearson. Laurens. so. Cir.
UNIVERSAL RECDRDING EQUIP-
ment 1lstIng over $150. WIIL swap for
P.A. equipment home movie. reconl
changer. HRO., RME, PRI recelver.
. MeMahon, lle E. Haley St., danta
Rarbara, Calif.

HAVE AlLL STAR  RECEIVER,
wanl radio parts, photo-enlarger, auto-
matic record chauger. Also have othe;

-

trmla Tom Cullen.
. Wallingford, Conn.

things to

FOR TRADE. PORTABLE RECORD-
ing machine. Xtal mike. Bullt-in
nl-Rain ambllfier, with blanks, needles
and mike cord, Need I" .A. apparatus.
warren Preeshl, New Richmond, W

ITAVE NEW ADJ. DEV. TANK.
Motorola  dush  control,  suto  radio|
sorvice course, new Flsk 6.50-30, ILD.
stamp calulog. album. Want meters.
not working, serilce s, YOM

Troy, N.X.

+| communications recsiver,

-§ ment,

V., J, Clossoni, 285 8th St.,

WANTED INSTRUCTOGRAPH OR
cde mauchine or what have you? Swap
% p.p._ Maytag gas enkine. slze
Nestor Johnson box toe hockey. three
tubs a.c. short wave recelver, Joseph
Newman, 4822 Xeixes Ave. Ro., Minn,
Minn,

g Warne, Jelusti

WANT REMINGTON, UNDERWOOD

portable type., have
Jewels b 1., B-100-. [
die. > 16 Elee. drill, crystal Gibhs

wiero.. carbon I%.13.- radio pacts, QST
1936-1939. Dr. Lupo-WIVSE, 1108 E.
63rd St., Chicago. 111,

o| Sydney, Nova scotla. Cs

WANTED—BLACK__AND DECKER
arill % or % inth Have hlico slznal
renerator 100 ke. to 20 e, Weston
one mll'llmolcr Unlversal oll-
vhm scale, Amperite XI11 microphones.
Jack Ruck 184-24-114th  Ave.. 8t
Albans, N. Y.

\\'AN’N.D —GUHINRARDI RADIO
I'hysles Course. Swap  all kinds of
1adio parts and tuhes. List on ronuest,
\\ 9HNJ. 1233 Madison ut., TBKIyn,
. Y.

HA\E SW.  RADIOS-A.C.-BAaT-
tory, Paris. tubes. Iransformers, ‘meters.
magazines and an analyzer, Will awab
for cameras. enlargers. photo euulg
ment. Write now. Clarence
Gwinn_ 8t.. Medina. N, Y.

WHAT HAVE YOU? WHAT D
you want?! [ want phono nwotor anmd
pickup. radio Parts and photo sup-
biles. Wil make photographic QNLz-
SWL's, Deseribe your needs and trad.
ing stock. Vette, 1413 Lafayctre St..
Danver. ("olo.

WANTED—T'RED SKY BUDDY,
Nky Chef. N.R.L course in &nod eondi-
tion. Have lladlo Amateur Handhook,
candld camers, 5 tube radlo, 1000
«tamps in album. Wil add cash, Mat-
thew Ziebka, 28 Hill st., Southingtmy,
i'onn.

HAVE

170 TOPVLAR RI‘LONI)‘

and RCA  Eleetrola phonofraph miodel
R-96 also (uokes Klectrical Englneer-
ing Course and 4 50 year old photo-
test

graphic almanae, want Radic
cqulpment and service manuals, Ji
Notarls. Osk St.. Ambler. Pa,

50

(“Ml'hlo"l‘h SKET UNT—FROM 1931
to 1937 Inclusive. also several Lasues
1923 to 1930 will trade for receiver.
1’.A. equipment or L(est equlbment,
only. Lawrence 1'leasant. 1".0. Box 58.
Mauoon. [

WANTED:

FISAING EQUIPMENT,
Nhure model
high power transmitiing equip-
Trade NRI radio-telerizion
coyrse, Radio & Television Magszines
from 1932 complete. QST from 1933,
telaphone, letc WH1ZS, 421

N,

SWAP: EAGLE FB25 6.6 KIT, DE-
scrlbed Docemher 1938 lssue B. & T.
for Vocallon records by Hoosler ot
Shots, Whoopee John Wilthart, Adelph;

and the Boys or Zephyr crystal plekup.
Roy Blakeburn. v 3

TRADE 17 JEWEL l]AM!‘Dl'}N

fan's wrist watch, new chromlum case.

perfect condition for ﬂno eloeplng bay

g‘r car_radio. Ifzuls C. Lamb, Box 32i,
ow

SWAP—32 V FLATIRON. ROLLKR
skates. Dlke frames, hand-books. back
lssues Radlo & Televislon and QWT,
32-250 v. genemotor. trade for? W.
Blumer, Jefferson, Wisc.

WANT RADIO PHYSICs COURSE
by Ghirardi aml [Rider's serviee
manuals. Alse servieing instruments.
W pay cash J. T. De Brunee. Box
i, 1Big Sandy. Tenn.

WANTED: ONE UsSED FRENCH
(hndsen dial telephone. Will

buy or tra for radlo Darts. B

Rasche. 21740 I'.. Lake Itd., Atlamta. Ga.

HAVE NUMEROUS RADIO MAGA-
zines, short wave parts, tubes, radlo
course, electrical course.  toxt

Want code transmitter, portable Fadio
or turxet rlfle, write for list.
Saunderd. Route 3. Hattle Creek, Mich.

HAVE NEW AIR-CONDITIONING
uniz, compiete. in cabinet. Very eco-
nomical to operste. Suliable for office
or home. $30.00. Circulsar on re-
quest. Trade for tools, camerss, rifles.
stamps, ote. Trumun Greenwsll, Liltch-
fleld, 111

HAVE A PORTABLE.  RECORD
player 38 1/3 and 78 rpm with Rola
amplifier included. Would
1ike ‘Rood ysed Yioward receiver with 4
blmls for UILF recepllon. ¥rank Nel-

. 1612 Larchmont, lakewood, O,
HA\'E HOWARD 430, i858 PRESE-
lector, sDeakers. tubes, 1130-8 d(ube
tester and other rwdlo Dparis. Wum.
communications recelver or goud per
ble typewrlter, orf Dunlel Platek, 21»
D ivislon Ave., Bklyn. N.Y.

ANTED: SHORT WAVE (ON-
runer with plug-in colls, compact and
In kood opersting coadition. Write

what you need. Wm. E. ﬂlmnwn_ I,
4301 stuart Ave., Richmond. Va.
HAVE 'l'll-'FANf FIUI'OR AND

turniable, books, mnzutlnes. want
Crosley Chattabox, Itha 18 pump
shotxun, Remington °8/10 or 44/40

rifie and Smith 22/32 with poor bar-
rels. R. Welker, 408 No. Harvey. Onk
Park. Il

WANT RECORD3 BY BING CROSBY
{except Deccas) Colombo _and:
Paul Whiteman, \vm buy for cash or
trude radlo paris oc records. Send
complete llﬂ of my ‘‘wants’", Fred
Walvorzen, %32% Newport. Detroit.
Mich.

IAVE  POWER TRANSFORMERS,
chokus, 13 olimfnator, tubes, Parts, code
practice owe.. etc. Want AL6s. 40 or
%0 meter crystal, millammeter. Xmit-
ting key or other parts. lvan L. Riece.
Moredosia, Illinois.

HAVE I'AIR USED WB2420 TUBES,
three tube AC-DE€ short wave receiver.
5 magnetlc speaker in cabinet. Want
transmitter power smpply or parts. M.
tevzin, 2200 Davidson Mienue. N.3.C.

TRADE TARLE MObLL 6 TURE 2
band  Automatic Racdio Co. set. in-
terest in 2%-10 meter converter: R-t#
mm camers and projector: also loan of
film subjects. Eiwood Brooks. 1636 E.
35th 8., Cleveland. Ohio.

WANT TO SWAP RADIO IPARTS
with anyone: also Dleture card vlews.
Walter Monk, Gl Vineyard st
Provivdence. R.1.

HAVE ELFECTRICAL, MECHANICAL
engineerlng  books. R i dynamie
sponker tubes, hroadeast colls,

Want 5 fn, ddnamle speaker, 3000 ohn
tutbes. cond('mers resistors, parts.
vour tist. It. Youns. 4104 Ave.
Brooklyn, N.Y

SWAP ARGUS MODEL ~A* WITH
case, Glter. leny  shade: Unlversal
sinile button niike with Bud stand:
code practice (mlllulur for what have
}‘ou'f Glenn Golwin, & Mildred Ase.,

inghamton. N.Y.

WANTED \lBlh\TOll PPOWER SUP-
p'y for “Sky Buddy”, recording head,
gool 5 meler Trecelver and erystal
microplione. lave 7 tube short wave
recelver. many stamps. Will answer all
letters. Edson Hart, Jr., Halineville.
Ohlo.

DII‘( !

S(-nd
J.

WANTED:  ITOWARD 430 WITH
Yihro-pack., \Will swap Triplett 1503
tube and set tester or new 21 Jewel
Rualosa wrist witeh value $38.50. Paul
Robertson, %2 Fiex xt. Springfletd,
M s, —
WANT AN FLECTRICAL. PHONO
pickup amd motor or an electrical phono

TRADE: N.R1. COURSE FOR RE.
ceiver, trensmitter or code machine or
anything worth the same. J. liradley,
T.A.NR., 124 W. Allegheny Ave.,
Phila.. Pa.

HAVE 1 F.P. NELSON (GAS EN-
gine, ? pnoumatic wheels 10" dla,, 1—3
tube radio b.c. band (¥ou Duy posiage

unit. Have eash, radin mags and parts.] on above). Want motor Rcooter. ete.
1L (3. Dinokus, ¥ N, Bixth 8t..] Send_your llgt. 8. Ellas. 329 W. Osk
Iteading, 1"a 8., Ironwood, Mich.

WANTED rlIOTO-CELL AND RE [ 3WAP CRYSTAL MIKE, 8 WATT
1a¥, photo plekup, microphous, 8iknal| amblifier. signal generator. tubes and
generator. or? Have fleld Klasses, Ham | parts, Want A, C.. D.C. amplifier, RCA
warlurdd  eondensers,  Triplett  ¢-70] baltery oacillator. Ne. 35 Kastman.
milllammeter, radlo parts., tubes,] :lde projecior and tools. Ray Wens-

Mac practice set,
Vietor Osterby,

books, magazlnes,
Mae oOscillator. ete.

Grant. Michigan,

man. Cottonwood. Jdaho.

{Continued on opposite page)
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5.830
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5.010
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Cal{
ZEA

HH25

CsawD
OAX4pP
YONG

HvJ

HIU

OAXZA
PJCI

INE

Hi98
T6XI
HRN
TIX
TIGPH
TIGPH2
YNJAT
HCIPM

YNOP

OKIMPT PRAGUE

PMY

YVSRN

YVARQ
YVERM
YVIRX

YYIRJ
YVERS

yuD?
YV5RH
YV4RO
HJCO
YVSRO
YV4RP

YuM2

YVIRY
HJAG
YV6RT
YDA

HJCH

YVIRX

SALISBURY, RHODESIA, 5. AFRICA,
50. m. ee 6.147 mec.. ZE B)
Sun. 3.30-5 am.

PORT AU-PRINCE, HAITI 3

m., Addr. P. O. Box AI03. 6.30-9

pm.

e=————Fnd of Broadcast Band ——=

PORTUGAL, 650.15 m.
.'Rua Capelo §. 3.30-6 pm.
HUANCAYO, PERY, 50.21 m. La

Yoz del Centro del Peru. 9-11 pm.
ST. JOHNS, NEWF'L'D, 50.21 m.

Addr. Broad. Corp. of New-

foundland. 4.30-9.30 pm,

VATICAN CITY, 50.27 m. Off the
air at present,

SAN PEDRO DE MACORIS, D. R,,
5034 m. AJddr. Box 204. 11.40
am.-1.40 pm., 4.10-8.30 pm.

TRUJILLO, PERU, 5051 m. Tue.,
Thu., Sat., Sun. 7-10 pm.

CURACAO, D. W. INDIES, 5354
m., 6.36-8.36 pr., Sun. 1036 am.-
1236 pm.

MAFEKING, BRI. BECHUANA-
LAND S, AFRICA, 50.84 m, Addr
The Govt. Engmeer p. O.
105, -7 am. 1:2.30 pm. Ex.

SANTIAGO, D. R, 5095 m.
ular &-11 pm.

GUATEMALA CITY, GUATEMALA,
51,24 m. Eves. to 11.30 pm.

TEGU([:’IGALPA HONDURAS, 51.06
m

SAN JOSE, COSTA RICA, S1.46 o
10 pm.-mid.

SAN JOSE, COSTA RICA, S{46 m_,
7-10 pm.

LISBON,
Addr

Suns
lreeg-

SAN JOSE, COSTA RICA, 5150

m, 122, 7-11 pm, ex., Suns.
LEON, NICARAGUA, S2.10 m.,
7-10.20 pm.
QUITO, ECUADOR, 52.40 m. Mon.
Tues. Thurs. Sat. 8-10 pm.

MANAGUA, NICARAGUA 52.40

m.. B.30-930 pm. Sun. 2-3 pm,
BOHEMIA, 5831 m.
{See OLR, 1184 mc.}

Irregular
BANDOENG, JAVA, 58.31 m, 5.30-

noon.

60 Met. Broadcast Rand

CARACAS, VENEZUELA, 59.58 m.,
4.11.30 pm., Sun. 8.30-11.30 am.,
3.30-10.30 pm.

PUERTO CABELLO, VENEZ., 59.7»

. testing mghll‘v OF 8.30 pm.

CARACAS, VENEZ,, 59.88 m., 3.30-
10.15 pm. Sun. 8 am.-10.30 per.

BARQUISIMETO, YENEZ,, 60.12 m.,
10 am.-9.30 pm.

CORO, VENEZ., 603t m.,

.

C:RACAS, VENEZ., 60.43 m.,
to 9.30 pm.

DELH1, INDIA, 60.48 m., Addr. Al
india Radio. 6.30 am.-12.05 prm.

CARACAS VENEZ., 4085 m., 6.30-

L1030 am.-l, 3.30-10 pm.

VALENC|A. VENEZ . 8057 m,,
Noon-1, $-9.30 pm.

GARRANOUCLLA COLOMBIA,
80.67 . 7.30-10 pm. Sat, to |1.40

CARACAS, VENEZ., 60.73 m. Eves.
to 10 pm.

VALENCIA, VENEZ., 50.85 m. 5-9.37
pm.

5.30-'2
4.3

MADRAS, INDIA. 4098 m. Addr.
Al India Radio, 530 am.-12.05
pm.

CORO, VENEZ., 41.10 m. 6.30-10
pm., ex. Sundays,

IARRANQUILLA COLOM.,, 6l.16
Llami1pm., Sun. itam. BSpm.

IOLIVAR. VEN., 61.22 m. 53093}
pm.

BATAVIA, JAVA.
am. on.

BOGOTA, COLOM., 61.29 m,,
am.-2, 6-11 pm,

MARACAIBO, VYENEZ. 56135 m.
10.30 am,-t 30 4.30.10.30 pm.

5122 . 530
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Me.  Call

4.8% HJGD BUCARAMANGA, COL., 61.35 m.,
5.45-6.30, 11.30 sm.-l pm., &1}
pm.

4885 HJDP MEDELLIN, COLOM.. 61,42 m., 8

i am.-. -I pm,

4.880 YV6RU BOLIVAR, VENEZ., 61.48 m., 6,30
9.30 pm. except. Sundays.

4800 VUB2 BOMBAY, INDIA, 61.48 m. Addr.
All india Radio, 4.30 am.-12.05
pm.

488 YVIRM MARACAIBO, VENEZ. &1.48 m,
Evenings to 9.30 pm.

4875 HJISFAH ARMENIA, COLOM., 6i.54 —, 8.
I _am., 6-10 pm,

4,885 HJIFK PEREIRA, COLOMEIA, 8167 m.
& 05-10.30 pm.

4.880° YVIRL MARACAIBO, VENEZ., 61.73 m., |}
am.-l pm., 4.30-10.30 pm.

4855 MHJICF tOGOTA, COLOM., 6180 =., 7
om.-mid, ex. Sundays.

4.850 YVIRZ VALERA VENEZ., 6188 ~. 11.30
am.-}, 5.45-8.45 pm

4845 HJICD BOGOTA, COLOM., 6192 ~ &
11.30 pm.

4840 YUC2 CALCUTTA, INDIA, 6198 — Add-.
/"| India Radio. 630 am.-12.05

Sun, from 730 a

4,840 YvVaRX MARACAY VENEZ, bl98 ™., Eves.
to 10 Dm

4.835 . HJAE CARTAGENA, COLOM., 62.05 r.

. 7 am.-6, 711 pm.

4025 MHJED CALL COLOM., 82.17 m. 7 am.-t
pm., 7-10.30 pm.

4820 YV3IRN EARQUISIMETO, VENEZ. 6224m

£1.30 am.-1.30,'5.30-9.30" prm.

* Operation urcertain.

3-Tube Ocean Hopper

(Continued fronm poac 29)

1—Five-proni isolantite sochet (for ceils)
1—"HRO" type tuning dial

2—35 .mmf. isolantite ba-¢ midget trimmer cone
densers

3—..\hdget R.F. chokes. 2.5 millihenries

HAMMARLUND

14=35 mmf. "'Star™ miduet tuning condenser

5—10¢:mnf. midgn-l_lpmlding condensers. air-tuned
Aor wse inside coil forms

R.C.A.
2+Type 1T4 battery tuhes
1-“Type 184" hattery tube

CORNELL-DUBILIER
3—.01 mf. paper dielectric condensers, tubular.
400 wvults

1—.0001 mf. midect mica condencer, wire leads

1.—.001 mf. midget mica condenser. lug type

I.R.C.

I—Mintature 7-prong sockets for new R.C.A.
battery tubes

AMPHENOL

1—Metallized resistor, 3 megohms, !3 watt

1—Metallized resistor. 1 megohm. I, watt

1—Metallized resistor. 100.000 ohms, 1 watt

1-—Volume control, 50.000 ohms, with d.p.s.t.
switch
MISCELLANEOUS

1—Aliminum panel and chassis (see Fig. 2)

1—Knol

1—Lot solder, hookup wire. etc.

1—Pair of headphones {(Cannonhall, if magnetic,
or Brush, if crystal type) (sce text)

International Radio Review
(Continued from page 7)

amblem changes in the temperature of the
air, due to convection currents, etc. The
circuit shown (Electronics and Television,
London) comprises the two photo elcctnc
cells P and Pl. arranged in opposition
(anode of one connected to the cathode of
the other), across the grid of an amplifier
tube; 'in the plate circuit of which is the
measuring instrument M. The radiation to
he measured is allawed to fall only upon
the sensitive cell P1. See Fig. 7

Any change in the ambient temperature
affects both cells equally. so that the re-
sulting “"dark” currents automatically bal-
ance out on the grid of the amplifier.
The indication recorded by the ntweter M
will therefore be that duc to the radiated
heat alone.

for May, 1940

BARTER and EXCHANGE FREE ADS (continued)

TRADE—203A, 242, 4-211D. STAN:
cor 20P, 5 meter receiver. other equip-
ment, Want BMM morie accessories,
FL.9, telepho“; l‘emel. ete.  WBASI,
Buckh ‘. Va.

TRADE PERFECT BARBERS (LIP-
per and massager, transmitting parts,
drafting equipment. 10 slide rule for
atandard typewriter, auto radio Fi.5
ground glass focusing eamera with glm
hack adapter. W -LQB 149—29 122
St.. Richmond Hill. N.Y.

\WANTED FALLICRAFTER RE-
ceiver. Have to trade \Western Electric
318-B  volume indlcator, 17-B line
amplifier, 1)-76527 amplifier, 201-.
Input mix panel—3 channel. All for
rack mountlng. A. H. Dreesen. Mans-
tieid tentre. Conn.

WANTED 1633 MOVIE CAMER\
and 16MM 400 ft. subjects, ln swan
for radio parts and camera accessorics
1 have. Write me your needs. T. An-
thony. 17 Komaine Ave., Jersey City,
N

WANTED USED  COMMUNICA-
tlons receiver, cole machine. cawera.
any kind of stamps, Ghirardi and othe:
hooks or what have you? Have Unlvex
camera. service equlpment, radio cor.
respondence course, radio parts,
rash, N, }h-hbeln Larsen. Wise.
H. E: EXCELLENT STAMI® (OL-
lection, eQulpmenL for photography de-
veloping, chemistry set, among other
things, Want: bmall receiver. tadio
parts, eode osclllator or most any radio
equlpment. l!ud Lenox. J1 Renfrew
Ave.. Trenton. N. T

etc..

{ 0 HN

I HAVE NOME 2,
variable condehsers 1
what have you in radlo
hsteln, 335 E, Lewis
Wayne, Inil.
WANTED--RADIO M. \GA[I\}-_.\ Bl-.
fore 1930, Jules Verne books.
Clipper radio. Hare Deluxe \treum
Mac Key, U'pce magnetic phone pickup.
used and new parts and tubes, and
cash. Don Yocom. Rettsville, Ohio.
HAVE 5.000 VYOLT NEON TRANS-
former in Derfect condltion. glso set of
Brandes earphones and a Western Elec-
tric telephone handset. Will traide al}
for a decent speed key. lr\inz shansky.
549 Alabama Ave.. Brooklyn. N.Y.
HAVE S.W. RACO RADIO 2% TO
350 meters swltch coll radio. jig saw
A-1 shape cost $11.00, Dlug in coils
for 00014 MMF cond., Parts, Want
movie camera, projector. ltaul Kiss,
1577 W. 24th st., Cleril'zn& Ohlo.
TRADE—SCOTT 15 TUBE DELUXE
recelver and 438 acres Michixan lake
land for Scott 30 tube receiver or land
alone for Ncott Masterplece receiver.
Don XNewbold, Upper Nandusky. Qhlo.
HAVE 40 METER TRANSMITTER
25 watts and light meter and some
cash ($10.00} for a 50 watt station

3 amd 1 GANG

will trade for
Tine,  Abe
Ll %

including receiver. (arl Sche'nls. 1096

Fast 8th &t.. Brooklyn, N.Y.
TRADE RADIO PARTS. RABRBIT
hounds, Springer spanlel. good fox

hound. Want shet fum double or re-
peater, rifle, five string banjo, chick-
ens, or what have you? II. E. Welsh,
Mayport, larfon Co., I'ennpa,

NEW TELEPLEX IN CASE AC-1C, [

course with Dracticing tapes. exchange
for 3% to

lens compur shutter flm pacrk camera
as Ideal-B, Maximar-B. Joe Dare,
712 Grant _Ave.. San Francisco, Calif,

WILL TRADE FOR \WHAT HAVE
you? Airline model F Six tube batt.
radio; Remington No. 10 typewriter:
T'nivex A-F2 camera; hunting knife;
RCA model M-34 car radlo. Raymond
J. Hower. RD No. 3, Bloomsburg. Penn.
WANT TO TRADE A FEW BOOKS
and magazines on selentific subjects
and radio for others which I have not
read or radlo course. James L.
Hodges, .\lbany, Texas.

1 HAVE RADIO PARTS IN GOOD

Fort| AR

6 inch Carl Zeiss F:4.5| BOI

shape. \\’ul swap for Hetrofil or what
hase yoi 100% answers. Itobert |
\\'hllmore " Osborn. Ohio.

|

UNITED ST,
GEORGE ALICH, Farmlngton, Min-

C\RL A.\'DERQO\ WOFLF, 5024 W. ;

0 8t.. Chiea; th
MIG[ EL A\GELO \\4111"4 318 East|
70 8t.. New Tork

«
I’,-\( L \\}\.ER\[A\' 401 Lima Street.
\Wapakeneta, Ohio.

JOH\ A.\TO\IO. Box 32, Elkland.
JAMEQ ARP, 421 Mulberry St., Wil-
llamsnort, Pa.
PAUL F. B\HR 1205 W. 10th St..
Marion, Invl
JOHN L' BALLIY, WiolLss, 40 East|
66 St New York. N. Y.

2838 Moss  Avenue.

Los Angeles, Calif.

LEONARD N, BARRETT. 1704+ Bar-
hard Avenue, \Waco. xas.

JOHN BASTA 31 Lake St.. Brook-

Iyn, N, Y,
BA‘{A 2678 N. Halsted

s
St., Chicago, 111,
MILTON BENSON. I No. Main St..

So. Hadley Falls Man
DONALD €. BOCKO, V.P. Plymmnh
Radio (lub. Nerth 4th St. Plym

outh, Indiana.

Please Mention This Magazine When

ROBERT N, BOULLE. 159 Orchard
8t.. City Island, N. Y.

JEFFERSON BOYCE, Rt. 2, Box 312,
Cenlnlll. Wash,
OB BOYD, 515 N. McCadden Place.
Hollyw Lllt,

EARL R. BOYD. 7135 B 106 St..
Los \ngeles, (‘allf.

I’I{lll.l BRADY, Box 67, McComb.
Miss,

(‘OLLMBLS BROO]\Q 1 E 67th
8t.. Chicay L.

ERIC [)TOHEB §/8 Nemahs. Lykes
Bros. 8/8 Co., New Orleans. La.
(olLOS\E.\OI( C.\L}\l\\ JR., 49

Farlow Itoad, Newton. Mass.
ROBERT CAMP, 1042 Water 3¢,
Moosic, Penna.
F. B (‘\\[PB!.LL JR., 405 E 4th
8t., Berwlick

JOE L. C.\RMA\ ‘I, 343 N. Detroit
8t., Holbwoad, Cal.
Rox ‘.’lG,I

CARL A, CHAPLIN, IR,
Westford, Mass,

RO‘.BEkRTNCHASE. 231 Henry St., New
ork, . . b
DONALD CHISHOLM,. 18 Mountain!

Ate., Wakefield, Mass,
CLARK, 8-24 Uwpla.
Parkway, Flushing, Y. C.. Y.

Cnl Ilmb ia |

SCAR CORWIN, 753 8.
St.. Frankfort. Indlana.
GEORGE CRYDER, Box 209, Dela-

ware, Ohlo.
\lmlR‘lAL DA“SO\I Wiley TFord,

We
PEDGIE (eROULET, 530 Ne. June

St.. Hollywood!, Calif.
CLAYTON DeWITT. KRR No. 1,|

Kingston, Iilnois. |
FRANK DRASAL, JR., Box 125, %

.0, .\larsland
LDE!. R.F.D. Box 152,

Klmnnly. Lonn.

OLPH R. DVORAK., JR.. 428
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. THESE OUTSTANDING SHORT WAVE BOOKS

ARE Now Available AT YOUR DEALER!

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

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

101 SHORT WAVE
HOOK-UPS

Compiled by the Editors of
RADIO & TELEVISION

Here 18 a8 wortnwhile book that every
short wave listener. every short wave
fan. and esery short wave amateur
has wanted for s long time. It Eives
you the 101 best short ware hook-ups
which have appeared heretofore.

HOW TO GET
BEST SHORT WAVE
RECEPTION

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

The author, a professional radio
listoner and radio fan for many years.
gives you his fong experience in radio
recoption and all that goes with it

HOW TO BUILD ANO OPERATE
SHORT WAVE RECEIVERS

This 1s the best and most up-lo-date book on
the subject. It is edited and nrenlrod by the
editors of RADIO & EVISION and
containe & wealth of mluru on the bulld-
ing and operation. not only of tyPpical short
wavre Teceivers, but short wave converters

'%ow?ﬁ' trati
1 usirations
72 Papes soc

ume,

100 Illustrations
72 Pages

50c

TEN MOST POPULAR

SHORT WAVE
RECEIVERS

HOW TO MAKE ANDWORK THEM
‘.l'lw 6dltorl of RADIO & TYLE-

have selecied ten out-

lundlnl short wave
these are described in the new vol

ch receiver

recelvers and

is fully illus-

trated with a complete layout, pic-
torial representation, photographs of
the set complete,
worthwhile specifications.

75 Hlustrations
40 Pages

hoock-up and all

25¢

ALASAMA
Walther Bros.. Montgomery

ARIZONA
Ssm’s Clgar Store. Phoenix

CALIFORNII
Klectric Su pl

Oalk
any Lo- Angeles
E%lo Eov{llon abply Co.r Los An-
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72 Pages

it Is known today. It
low-priced reference book
waves for the beginner
75 Illustrations

40 Pages

40 IMustrations 50¢

THE SHORT WAVE
BEGINNER’S BOOK

Here is 3 book that solves ¥our short
wave problems—Ileading you in easy
stages from the simplest fundamen

tals to the Present stage of the arl a3
is the only
on short

a"i'l’afpr/o;vir

MMy i

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

By Lieut. Myron F. Eddy. whose experiencs in
the amateur fisld has made him pre-eminent in
this iine.

if you Intend to become a licensed code oper-
ator, if you wish to take up phlione work eventu:
ally—this is the book you must get
150 Ilustrations
7¢ Pages 50c

25¢

LOOK FOR YOUR NEAREST DEALER

For convenience the publishers list below dealers in all parts of the world where our
books are available. On your next shopping trip be certain to examine thess volumes.

You're sure to want them for your technical library.
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Hockey is a tough game to shoot!

® THI other day, as I was standing around the Press Photog-

raphiers’ exhibit in New York, I was watching some amateurs
take keen interest in the Sports cluss. One said: “Gee, T wish we
could make sport photos like that.”" I don’t know how many others
said the same thing—bw why dont you try it?

Take bascball. Go 10 the game and try to et a seat in the
upper stands even with first base. Take along your telephoto lens.
You can cover almost all sports with a miniature camera and a
couple of lenses. From your vantage point (even with first base).
vou cait sce all the bases and the sun will be at your back. See
how well you can cover the man stealing second. That’s the best
base to watch. Follow the game with vour camera. The game will
be entirely different than when you just went to look at it. You
will get so interested taking photos that vou won't care who wins
just as long as you get good shots. When there is a man on
second vou pass up third base and get set to make the shot at

Below — Footbsll is better from the stands than the ground.
Right—You can shoot good baseball from first base side with tele-
photo lens. All photos by Wm. C. Greene, (World-Telegram].

T gpo™r -

N ITE
. - L 4

-

ior Mey, 1940

Edited by Robert Eichberg

Sport
Photos

William €. Greene

President of Press Photographers Ass’n of New

York, Inc., and Sports Photographer for the

New York World Telegram, tells YOU houw to
take them

home plate. Ii there is a chance of ccoring, the man on second
will always try to make it and you will get a shot of the mar
sliding in, the umpire giving the call and the catcher making the
play. Of course you always get the hat boy. He 15 a fixed figure.
You don't care who it was sliding, all you need worry about is
that you get a good photo. Shoot at 1/500 of a second.

Foothall You can use the same set-up at foothall. Get as higi:

as yon can! You have a better chance at this game
as you have twenty-two players and they will fill up your film.
Try some with your telephoto lens and then try a couple without
it, using your 2-inch lens. Of course, the light is not the same
as in baseball. Therefore you will have to shoot fast to stop the
action. Then force it in the dark room. Break out that extra hard
paper. Try shooting at about 1/300 of a second.

(Centinued on page 62)
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"Speed - Up
Motion”

with

Your Still Camera
Dr. E. Bade

By permitting time to elapse between

making successive shols an effective

speed-up motion can be obtained with a
still camera.

® THE taking of a scries of pictures of opening flowers is not

at all difficult to do, although it is a time-consuming operation.
The flower, while still in bud, and just before it is to burst open.
is focused with the camera on a tripod. Then one shot after the
other is taken as the bud unfolds to reveal its hidden beauty. The
frequency with which the individual shots are to be taken depends
entirely upon the plant under consideration. At times a 10-minute
interval is not too fast-—at others 30 minutes or more must elapse
between shots

The best system to use consists oi taking one picture and noting
-onditions closely. Then leave the spot for five minutes and, on
returning, notice if any change has occurred. If so, take another
picture; if not, take another walk. Do not leave the spot ior too
long a period, for things may happen suddenly while you arc
away and a shot that is missed ruins the entire series.

Watching the unfolding flower and photographing it at the
same time introduces a difficulty which is hard to appreciate.
Slight motions and changes in the bud as it unfolds are not seen
until it is toeo late. The motions are so slow that one actually misses
them on close observation. This is avoided by resting the eye and
leaving the scene of operations for short intervals. Then, if any
thing does happen and a slight change does occur, the eye will
notice this change by mentally comparing to its previous
appearance

(Coutinned on page 62)

Pictures on this page are of the night blooming Cereus. First, taken
at 3:15 p.m. shows Ist stage as bud begins to unfold. Second, taken at
5:50 p.m.; third, at 6:10. Fourth, made 40 minutes later shows flower
well opened. Fifth, below, made at 7:50 p.m. shows fully opened flower.

54 RADIO & TELEVISION
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A Course in Composition

In response to many hundreds of requests for articles on the subject

of Photographic Composition, and by special arrangement with the

Amateur Photographer and Cinematographer, the Editors are now
able to present this unexcelled course.—Editor

RICARDO

No. 6

Watch the
Background

THIS advice, so often given
and yet so often forgotten,

might well be cut ont amd
pasted omn the top of the be-
ginner's camera.

Olbwviously, the background
i just as much a part of the
general  composition as  the
nain item, so that all the
details in the surrounding por-
tions require just as much
consideration. [f the back-
ground 1s too fussy, it stands
a2 goud chance of attracting
far too much attention to it-
self. On the other hand, it
E can be too plain (although this

- L 1s the Letter fault of the two)
and so give a cut-out effect to the nmmin subject.

The examples shown are by 1o means uncommon in novices’
prints. Sketch No. 1 suffers from another fault besides that of
the church appearing 1 grow out of the sitter's head—it is not
relevant to the main theme of the picture, and it would be much
better without it.

Sketch No. 2, while not so humorous, is 4 goud example of
what not to do. The background is too heavy in tone and character
for the type of sitter, as well as being too sharp and distracting.
Ifurther, it is too near the subject. so that it was almost impossiblc
for it to be thrown
out of focus.

An  cexcellent
hackground for
portraits is a plain,
light colored
blanket. It has no
pattern  tu  attract
attengion, it is not
so thin as to crease

casily. and. al-
though plain  and
of an even color,

it has just suffi-
cient texture in its

its own purpase.

the cve to the center.

the entirce picture.

for May, 1940

If it is too dark and contrasty in tone value com-
pared with the inside detail. it will literally force

If there is cufficient light. it should le an casy
matter to secure detail in the framg. The trouble
arises when there is little or no light coming from
the inside and the center is in brilliant sunshine.
The rule to follow then is to expose for the scene
bevond and. if the frame prints too dark. see that
it is trimmed away sufficiently to avoid its dominating

surface to give a
character and tone
that is usually quite
pleasing,

Out  of doors
the sky provides a
very convenient
and pleasing back-
ground that is sel-
dom out of keeping
with  the subject.
It has one draw-
back. that oi being
too light if a dark
tone 1s necessary.
Another disadvantage is that unless a wide expanse of skyv
is available, without trees and buildings jutting into it close at
hand, it means that the camera has to be held low at waist-
level and pointed up at the subject in order to have only skyv
for the background. Then, as we saw in last month's article.
there is the danger of a close approach causing unpleasant dis-
tortion of the figure.

When photographing flowers and foliage out in the open, it
is a good idea to carry a small portable ctoth background, say
one yard square. with a stick rumning through one hem. This
can usually be held conveniently behind the blossoms, and will
not only provide an unohtrusive backcloth, but act also as a
~creen for the unwanted foliage in the rear.

Should only a patterned backcloth be available and a slow
1ime exposurc possible, by gently moving the cloth i all
directions the pattern can le softencd out and made less dis-
tracting.

A soit cffect for the background can also be secured by
using a large
aperture  in  the
lens and focusing
sharply on  the
figure or other sub-
ject.  The  back-
ground will  then
be softer in its ren-
dering by being
thrown out of focus.
This, of course, is
possible only when
the hackground is
not too close.

Framing the Picture

OLLOWING on the suggestion that a dark foreground can often be employed to act as a
strong base as well as a “doorstep” leading in to the subject. we can claborate on this device
until we arrive at a threc-sided or four-sided frame as shown in the sketches.

Its big advantage is that it acts like a strong
border and also helps prevent the eye from wander-
ing out of the picture. But like other constructional
devices. it must not be too assertive or it will defeat

www americanradiohistorv com
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FIG. L

As BrAGE OUT OF FOCUS; TURN FOCUSING
8« IMAGE (N FOCUS: READ DISTANCE ON
THE DISC

Fig. t—How to judge the image.

® A WRONG guess of distance may spoil

a good picture. Amateurs can tuke the
guess out of their photography by con-
structing a range finder. The cost of con-
structing a1 range tinder is> reduced greatly
by using scrap materials.

The body oi the range nnder is made
from square bras> tube, 3{ x ¥ x 3%
salvaged from the local junk yard. Adter
cleaning the metal a ¥y inch hole is drilled
V4 inch from one end. Directly opposite. a
5716 inch liole is drilled. On the same side,
10/16 inch from the other end. anuther 5/10
inch hole is drilled. The two iy inch end-
picces may now be cut from some scrap
brass. An eye-piece tor the }4 inch hole is
made from a small iric:im lid and soldered
in place. On this same side a 3/16 inch
hole is drilled 13§ inches from the other
end of the tube. This hole is for the ad-
justment screw. Over this hule a nut is
soldered. The screw is a 14 inch machine
screw 14 inch long with 24 threads to the
inch. The focusing disk, of heavy brass
or copper, 1 inch in diameter, is soldered to
the screw.

Two 11/16 x 3§ inch mirrors are cut
from a discarded pocket mirror. The sta-
tionary mirror is scraped clean, leaving a
14 inch circudar spot of mirvor in the cen-
ter. A bracket is cut from thin brass and
soldered 1o une of the end pieces. This

How filter is mounted.

® THE amateur photogriapher who desires

to acquaint himscl{ with the use of color
filters but cannot afford to purchase those
placed on the markct by the various manu-
facturers, need not be in despair. He can
make his own filter- at a very nominal cost
and with but little work.

Colored spectacles. such as one can pro-
cure at most any five-and-ten-cent store in
various shades and colors. can be made to
vield usable if not excellent color filters
for amateur use. Though they will not be
as optically perfect as those which you can
buy for a dollar or two at photo dealers,
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How to make your own

RANGE

bracket must be bent in order to hold the
mirror at an angle of 43 degrees.

The movable tnirror mount is made of
thin brass and a hinge. 1t is soldered to the
remaining end plate. The solid mirror is
then glued into this bracket.

The end plates are now soldered into
place. The stationary mirror is put in place
first, making sure that the silvered spot is
in the center of the eve-piece. Adjustment
may be made by bending the bracket
sligghtly,

Hold the movable mirror in place and
look at a distant object. By twisting the
end plate and turning the adjusting disk
line up the image as at B in Fig. 1. The lines
of the :uperimposed image should meet the

Fig. 2—Working drawing of

FINDER

gOAII y. ﬂecé

tells how
building

to utilize scrap in
this photographer<
necessity.

lines of the visual imaze. The end p!atc is
now soldered into position. .\ ring for a
cord mav also bhe soldcred on. I the finder
15 to be used on a camera with an accessory
bracket, a clip may be soldered on for this
purpose.

The last step in the construction is
graduating the adju<ting dizk. Take a tape
measure and the range finder out oi doors.,

(Continued on page 60)

the range finder's construction.

L= SPOT OF MIRROR SCRAPED t"scnaw, 24 v MIRROR 'L‘l; 5'
8 MIRRORED CLEAN AROUND THREADS &
SURFACE POT PER INCH L
! ) : | TENSION
S'woe | Sigmone | . SPRING

CLIP FOR

__i"-

___,.-“'rr 0 CAMERA
& "HOLE 4
1% FROM C_E
2 gnD PlEcE

3!!
4
" rENsION
SPRING FIG.2
POINTER ADJUSTING ACTUAL
=131 SIZE-
334" >

ILTERS from the

ive and Ten Cent Store

inQIQA gdyéo

reveals @ money-saver for those
who wwant to experiment with

filters,

these improvised filters will produce sur-
prisingly good results i used currectly,

Flat lenses are better than those of the
curved (or “toric”) type. Ome relatively
free frotn flaws may be selected by hold-
ing the lens a few inches from the eye, and
moving it from side to side. Ii an object
seen through it does not appear to shift or
become dJistorted, the lens will serve as a
filter.

To adapt these lenses to photographic
use. first remove {rom the spectacles the
twe parts that slip over the ears to hold
the glasses in place when being worn by a
person. Then separate the two lenses by

www americanradiohistorv.com

cutting the frame where it bridges the nose.
This being done, there will be two or three
little stubs—dcpending on the make of
spectacles—leit protruding from the rims.
almost apposite each other. So we take an
elastic band, double it up a number of times
and stretch it between two i the stubs—

(Continued on page 60)

Camera with filter in place.
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LIGHT
METER

T

L
FIG.5

MIRROR

MIRROR

©® ONE of the most useful accessories in

any photographer's kit is a precision
exposure meter. The writer recently ac-
quired a Weston Master and found it in-
valuable for indeor shots as well as the
more usual outdoor work, for its high sen-
sitivity  and  for its  “band
spread” {eature, which has the
cffeet of giving magnification
of the lower end of the scale
adapted  particularly well to
low tntensity light.

The instruction book which
comes with the meter shows
various other uses for it as
well, ane of which is to meas-
ure the density of negatives,
whien they are in position on
the print box. This is swell as
far as it goes, but the writer
wished to go a step further—he wanted to
measure the densities of small arcas of the
negatives,

The simplest and most obwvious way is
to make a mask which may be laid over the
negative. but while this is casicst it is by
no means the most convenient. A 5S¢ funnel

MIRROR

FiG.4

R .
B

mrre

Fig. 4—See text.

Fig. 6. How meter and box are set up on enlarger frame; Fig. 7: the mirror box alone.

Making Gadgets for Your

PHOTO METER

ow funnel is cut off
to serve os light
focusser.

Fig. 2, below. Fun-
nel in place on me-
ter; Fig. 3: checking
small area on film,

=, Two mirrors permit

\\I reading photo meter

in application
illustrated.

<

provided a far more sarisfactory answer. .\s
shown in Fig, 1, the funuel was cut off at
a point which would leave it of correct size
to fit into the window ui the foto cell on
the bottom of the meter when the mask of
this cell was opened. The cutting job was
done by plucing the spout of
the funnel in the chuck of an
clectric drill and revolving it
at high speed while a fine saw
blude was held against the cone
of the funnel ut what was esti-
mated to be a slightly larger
circimfcrence than the correct
pomt, After the cut had been
imade, the funnel was checked
against the opening in the
meter case and found to he
<lightly large. It was dressed
down with & medium file and
tried at frequent intervals for fit. until it
was of a sizc to slip in and out with gentle
pressure.

Fig. 2 shows how the fuimd is assembled
into the meter case. The use of the gadget
is illustrated in Fig, 3. With it one is enabled

(Continned on page 63)

EASEL

Robert Eichberg

CUT FUNNEL
OF

F ON DOTTED
LINE

DIAMETER

OF WINDOW

ALUMINUM
1
OPENING OR TIN
FIG. §

[FIG.Z

B

e e S e . b ke

for May, 1940
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Kinks

Focusing Aid

® A FOCUSING aid for cameras which

cmploy a ground glass back can he made
in about a half hour out of parts which are
readily obtainable—if they are not already
in your apparatus kit,

First cut out a piece of cardboard ui the
dimensions given., Next, fold on dotted lines.
An easy way to do this is first to cut just
below the surface with a penknife, in order
to secure a straight fold. Then, on the ends
marked “X,” glue strips of cardboard about
34" wide. These strips should be glued
about 14" from the very edge (or the
thickness of the ground glass to be inserted).
Cut them a little shorter than the width of
each side so they will not interfere with
proper folding.

IMAGE VIEWED
THROUGH HERE

GROUND
GLASS

Adapter for viewing ground glass.

After the strips have dried cover the in-
side with black scotch opaque tape to elim-
inate reflections. 1t is best to tape each
section separately. Then glue the flap to
the inside of the opposite side. It is then a
simple matter to glue or tape the rest of
the gadget in place, and the entire umit is
then taped on the outside.

Next, insert the mirror at a 45 degree
angle. This mirror, which should measure
134" x 2" to fit the above instrument, is
glued into place. Before doing so adjust it,
insert the ground glass temporarily and lay
the instrument on a level surface. If the
nirror shows an exact square of light. it
is ready to glue in,

Finally, put the ground glass in place. It
may be held with scotch tape wound around
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the instrutnent and overlapping about 14"
over the edge of the glass. Ordinarily the
image on ground glass back of a camera is
fuzzy, and to add to the coinplications it
is upside down. With the instrument de-
scribed. the image is right side up and very
much clearer. The gadget can be used in
any brightly lighted place without affecting
the brightness of the image.

This instrument is useful in table top
photography. After proper focusing, dis-
tances from subject to camera may be
marked down prior to taking the pictures.—
Jos. F. Bonarrigo.

CAROBOARD

i,
% FLAP
Plan view of adapter.

Light Intensity Meter
*M. N. Beitman

@ A light intensity tneter using inexpensive

radio parts will operate from any 105-120
volt A.C. or D.C. source and is especially
useful for duplicating light conditions 1or
indoor photography. Once you know that a
certain amount of light (no matter from
what source it is supplied) will give good
results with a definite speed and type of
film, the sanie fine results can be duplicated
even if other light sources arc used.

The heart of the arrangement is a low-
priced seunsitive photo-cell. The light im-
pulses are directed to the cathode of the
photo-cell with the aid of the condensing

*Allied Radio Corp.

01025 MA.

tens—which has a focal length of six inches
and is properly mounted at this distance in
the unit,

The electron emission in the cell will, of
course, depend on the light present and will
be aniplified by the high gain type 25A6
pentode tube in a scli-rectitied circuit. The
actual plate curremt i» mwasured on the ¢
to 25 milliammeter which serves as an
arbitrary indicator of the light intensity-
The 0.1 mf. by-pass condenser eliminate-~
flutter of the meter needle.

The 2,000-ohm resistor in the plate cir-
cuit and the 200-ohm unit in the cathode
returnn arc used to limit the steep rise of
current under conditions of extremely bright
light. Actually, the current rises logarith-
tnically with respect to the light intensity,
so an exact ~¢ale can he plotted.

The parts should be as~embled and wired
as illustrated after a suitable case has been
obtained. To use the unit. the power cord
1s simply “plugged-in” and the light in-
tensity will be recorded on the meter. For
accurate results, the lens should be lelid
directly toward the light. In using D.C.
power, the plug must be inserted in a cer-
tain way; if 1o results are obtained at first,
reverse the plug in the socket.

LIGHT INTENSITY METER
Parts List

]——6 proug wafter socket

rcm: wafer socket

1 photo cell (available from Allied Radio)

l—T)pe 25A6 metal tube
1—DMetal cabinet
1—0-25 ma. 1.C. meter
1—Line-cord resistor, 290 olm-~
1—6” focal lens, 138" diameter
1—.1 mfd. 600 volt paper condenser
1—2,000 ohm, 1 watt carbon resistor
1—200 ohm, ! watt carbon resistor
1—20 megohm, ¥ watt I.R.C. resistor

FAN BLADE
GUARD

HEATER COIL

SOCKET
] ) SWITCH (OPTIONAL))
-
MOTOR HEATER
ol

1 Tl'>Ai(1:0V. ~ WIRING , DIAGRAM~

0.C. METER ~—»

G~M
PHOTO-
CELL

P SOCKET
FOR G*M

c .
BOTTOM VIEW OF SOCKETS
Circuit of light meter.
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How dryer is built,

Film Dryer

® AN old clectric fan and a heating unit

from a radiant type heater are assembled
as shown in the drawing herewith to pro-
vide a blast of warm air to dry film rapidly.
A porcelain electric light socket is clamped
to the center of the wire fan guard. This
socket is connected in parallel with the linc
feeding the fan motor, and a switch is put
in series with it so that the heating coil can
be used or not, as desired. The heating coil
is a standard one, obtainable at any 10¢
store. \When the fan and heating unit are
turned on, a warn, geutle breeze dries print-
or negatives in no time at all'—=Meredith
M. Stroh.

RADIC & TELEVISION
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Combination Mirror &
Picture Frame

® A MIRROR that rotates on a folding
wire stand may be had in dime stores
cverywhere for 15 cents, and can be con-
verted casily into a combination mirrer and
portrait frame in the following manner:

CARDBOARD BACK
CORRUGATED PaPER
MIRBDR(BACK)

AFTER

r !
¢ !
1]
'- y/
N /
e - GLASS
PRINT
CARDBOQARD

BEFORL CORRUGATED PAPER

Constructional details of frame.

First. remove the wire stand. This is done
by spreading the stand and unhooking it
from the celluloid hoop. Next, remove the
celluloid hoop simply by inserting the fin-
ger nail or the point of a sharp instrument
between the overlapping ends of the hoop
at the joint. Upon removing the hoop it
will be found that there are two discs of
corrugated pasteboard sandwiched between
the mirror-glass and the cardhoard back. as
shown at the left of the illustration. The
mirror is now taken lo a glass shop where
a disc of clear glass is cut to the same size
as the mirror. A circular section is removed
from the portrait to be used, and the a-
terial is then ready to be assemilled as
shown at the right of the drawing. Notice

The finished mirror-frame.

that only one corrugated disc is used ; this
1s to make room for the photo and extra
glass that are added. The celluloid hoop is
replaced in position and the overlapping
ends held fast with a drop of glue. acetone
or cement. For the final step, sinap the wire
stand Dack in its original position.—Artlur
Tranffer.

Automatic Darkroom Timer

® I STARTED out with a luminous-faced

electric clock, but soon found that it
was next to impossible to tell the difference
hetween ten and fifteen seconds. Elapsed
time is an important part of the formula for
making successful prints. so I set about
lesigning an electric clock that would be

for May, 1940

FOR THE BEST photo hint published
each month, a 2-vears’ subseribtion to
Radio & Television will be awarded.

For the next five best, l-ycar’s subserip-
tion each will be given. All others appear-
img in  this department will receive
8-months’ subseriptions.

Photo hints may be illustrated with pho-
togruphs, crude drawings, or n not be
illustrated at all. However, the person sub-
mitting the hint must have tried it.

This month’s Prize Winners are: Ist Prize,
Jos. F. Bonarrigo. Other awards, M. N.
Beitman; Strohl: Arthur
Traufter: Rohert F. Albin Nowuak.

Meredith M.
Brown;

accurate and readily visible mm the murk:
darkroom. 1
As loug as we have to peer at some Lind
of time-keeping device, it does not really
matter whether we count the dots around
the edge of a dial, or keep track of elapsed
seconds by any other method that may suit
our fancy, so long as we can tick off the

seconds accurately and casily from th I
RECTIFIER
TUBE )

TO

L

Y2 waTT
NEON

/

y A
POWER 33 MEGOHM
TRANSFORNMER RESISTOR

Circuit of darkroom timer.

STAT

time the printing light goes on. to the in-
stant that it should go off. The counting of |
“one chimpanzee, iwo chimpaiizee. threec |
chimpanzee proved remarkably in-
accurate in my casc. so | procured a modest
assortinent of odds and ends from a {riend
in the radio husiness. and at the end of a
few hours experimenting had evolved and
constructed a device that, when attached
to the 110 volt socket, caused a small neon
lamp to flash at the rate of one flash per
second. The lamp itseli emits a red glow
when it is illuminated, and these periods
of illumination are so brief that the total
cffect on sensitized paper is absolutely nil.

The actual construction of this busy little
time-keeper requires but little in the wav
of time or tools. The materials themselves
are best procured from a radio repair shop.
where they may he salvaged from a junked
set, and wired together hy the technician.
if the fotofan does not wish to wield the
soldering iron himseli. The list of neces-
sary parts follows:

—power transformer, such as might be used in
& fonr-tube radio set
rectifier tube. type 8C
prong 1uhe socket
3 megohm, watt resistor
megohm rheostat
1. mf. paper condenser, 400 volt rating
porcelain socket for 14 watt negn bulb
-—3% watt neon hulb

[

The theory underlying the operation of
the device is that the power transformer
steps up the 110 volt house current t
approximately 250 volts. The rectifier tuhe
then changes the alternating current 1o !
direct current. This direct current flows

(Coutinued on page 60)
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NEWS FLASH=
"Shutterhuga”!

NOwW

it's easy to
obtain

MINER Foto-Matic

MAKE-UP KIT
for Black and White Photography

No trick to apply make-up!
Goesonin ajiffy! Improvesre-
sults 100°%! Gives profession-
al results without retouching!
The Kit contains 19 assorted
make-up items and complete
simple instruction booklet
“Making Up For The Camera’

$2.50 at allCamera shops—or direct.
For booklet alone, send 3¢ stamp.

MINER'S, 12 E. 12th St.. Dept. RTF. New York, N.Y.
| enclose $2.50 {or Foto- Matic Make-up Xit postpaid.

Nzame
Address

CONTESTS EVERY OTHER MONTH
20 CASH PRIZES for the best photos.
Open to all whe buy the

NEW AccurRaAaTE

DIRECT READING

EXPOSURE METER

Mlt
gt

Quick, simple, indestructible. No mov-
ing parts. CINE & STILL, Indoor,
Outdoor, Colorpheto. $J

Price complete only

L T T T L T T T T P T IT T L 1]
CAMEQ PRCDUCTS COMPANY
9 Rockefeller Plaza,

HNew York, N. Y.

Send me the New Aeccurate
CAMEO Exposurc Meter.

O C.OD. & S! cnelused.

Direct-Eeading

Naftie ..
Address
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your FLAT

SA VE NEGATIVES

with VICTOR Intensifier

This helf intensified This half too flat
with VICTOR. to print.

ON'T discard a negative because of under-

development or lack of brilliance. It can be
made into a useful, full-contrast negative—easily
and quickly—with VICTOR Intensifier. No hard-
ening bath needed. No pre-soaking. Simply im-
merse in solution made from contents of the VIC-
TOR tube until desired density is secured (a few
seconds only!) then wash and hang up to dry.
Anybody can do it without special equipment.
Does not coarsen the grain. 1deal for snapping up
contrast or miniature negatives, At all camera
stores. Write for literature to Dept. RTF.

JAMES H. SMITH & SONS CORP.
96 Colfax Street Griffith, Indiana

NEW J-M-P SPOT onLY
PHOTOMETER $3.95

An accurate ENLARGING
exposure meter of the Bun-
sen type—WITH DISAP-
PEARING SPOT. Self-pow-
ered without bothersome line
cord to get in your way—
hence no voltage variations.
Reads range of negative
and printing time directly
from accurately calibrated
dial. Order yours today and
start making better en-
largements. Complete for
only $3.95 postpaid.

Money-back guarantee.

Established 1922
J-M-P MANUFACTURING COMPANY, lsl;IC

3020 N. 34th Street Mllwnukee Wia.,

Take MORE MOVIES with GRAPHICHROME
The only bulk movie film with daylight lead-
ers and trailers, The easiest handling, most
practical tested bulk film you can buy.
S8mm—100 feet double Smm-—measured

and notched every 25 feet, including

daylizht luders ................... $1.7
eet red nml notched in

100 feet rolls ....................... 4.00

Professional processing—100 feet 16mm— 85¢
25 feet 8mm— 30¢

Send for Free Literature.
Superior Bulk Film Co.—Dept. RTF,

188 W. Randolph Chicago, 1)

“HERE COMES HORNSTEIN"

on your shipments means... QUALITY
. .. ON-TIME DELIVERIES . . . PRE-
CISE, CAREFUL PACKING of your
Photographic Supplies! ‘Let Us Serve
You.”

HORNSTEIN PHOTO SALES

Dept. RTF, 29 E, Madison St., Chicago, Il

from m or different negatives
."u','»'v'i o T Exl0—d o
- ‘:'.'.’::1‘3".! 5c1 —6for §
o s CE

Al\v

SEND NO BON

MoONEY and mar | :

srEft Une besutiful wolored in oil MI\Q.

S502E R SR 0 o T

welght paper
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through the resistors into the condenser,
which is connected across the neon bulb.
The neon bulb will flash only after a cer-
tain minimum voltage has been built up
across its terminals. Enough current will
flow through the resistors in one second to
charge the condenser to the critical voltage
for the bulb, so the current stored in the
condenser will then jump through the bulb,
briefly illuminating it. and thereby dis-
charging the condenser, which immediately
starts again to store up current passed by
the resistor, beginning a second cycle. The
rheostat is used as a variable part of the
resistance so that low or high line voltage,
or slight differences in power transformer
secondary voltages, may be compensated
for. After it has been set at a point where
it allows passage of sufficient current to
flash the bulb exactly once each second, its
setting may remain fixed. Assuming a high
grade paper condenser having a capacity of
one microfarad, and a power transformer
as specified, the value of the resistor and
rheostat will be found correct. However, if
the transformer secondary voltage (or the
house lighting 110-volt A.C. circuit) is
high, some of the additional resistance con-
tained in the rheostat is used. In other
words, if the lamp flashes more than once
a second. turn down the rheostat, and vice
versa.

The model that I constructed has been
giving excellent service. It is built inside
the contact printer box, with only the neon
lamp and a knob to adjust the rheostat
visible. It flashes merrily away, once a
second, for hours on end, much to the
amazement of my friends and the gratifica-
tion of myself. I have a door-bell type of
push-button switch to control the printing
light, and while I hold it down I simply
count the required number of flashes in the
neon bulb. It's a pleasure.—Robert F,
Browmi,

Range Finder

(Continued from page 56)
Focus it on objects at various distances and
mark the indicating disc accordingly. Cali-
brations should be made at 3, 4, 5, 7, 10,
12, 15, 20, 25, 30, 35, 50, 75, and 100 feet,
with a scratch, Dip the disk in melted
paraffin and cut the lines and numbers into
the paraffin with a sharp point. It is then
etched with dilute nitric acid. The range
finder may now be given a coat of enamel
or a natural finish.

Filters
(Continued from page 56)

as shown in the accompanying photo. And
our filter is ready for use.

To attach the filter to the camera, just
spread the elastic with your fingers and
slip the bands over the lens mount. It may
not rest exactly in the center, but no mat-
ter so long as the whole of your camera
lens is covered.

As you will not have access to tables giv-
ing the factors of these filters, it will be
advisable to make a record of the first few
exposures. A good procedure for deter-
mining the factors of liome-made filters is
to make three or four exposures at as many
different shutter and diaphragm settings,
then developing the film and making a note

of the results obtained.
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WwWWWwW americanradiohistorv com

AR e R A2 RS ERCERSW,
Outstanding Books
on Photography!

ELEMENTARY PHOTOGRAPHY

By Nchlﬁta, Brchm and Priest,
275 40 iflustrations. $I Oo
ox; lent book for the ‘Mlnner, ideailly aulted for

individual or club study
ste;

1 as nhool. clnu\nork
Ie-rl¥ outllned ted.

and illustra SigT
stery of pho'.ognphy A knowl

pmmoto and d
edge 2
Y E. Kenneth Mees,
220 pages, 108 illustrations. $3 00
A volume of rare fascination which traces the dmelolb-
ment of art and science ol pho PRy from
carliest discoveries to the elaborate technique of
od nd and color films. an outstandine
ul bas itten a vivid and anima -ceount of
photographic art and industry ln tholr many p rom
everyone

nte:
* will derive i )

PHOTOGRAPHY FOR FUN MID MONEY
By A. Frederlek Collin 3 .00

392 u’es 144 Illustrallom
An and ce boo j.hlﬂlled

eren
exvumnonl ot mc VII‘ oul kinds of cameras, -u;\-l
h they are particu adapied; the optlul |.r..| |.le-
howrrlphy l-nul. ll es, ACCOBSOTIES; m

g, and uses of shutters, rhrlzm
and taking ail plrrllr\-u.—
portralt, oor, etc., a3 well u aparisl chajaers

on color and motion Pictures.

"motlon,”

- —

1939 PHOTO ALMANAS $| .00
268 pages chockefull of live. interest
lrtlcl.l. pletures galore; the most unm hotoﬁn hh-

ulary  and "hpw-lo do-it’* section ever
lncludnl a Universal Market Guide nd id.l- lnd nl;glot
tions for g and
s, C by 13

SYNCHROFLASH PHOTOGRAPHY

By Willard Morgan.
200 unu 200 iNustrations. .
:ynchmﬂ sh

Hﬂ'e Answ hotography. The most

um book of tl {o the most out of ywr
and lluh oumt wlth complete operation

nnd lmullnlo all un new brands.

Discover the ltust nnd eannt way to make action Pies
tures, indoors or out, day or night,

THE PHOTO LAB INDEX

By Henry M, Les
288 papes. Dacar- Iul Illlmraml $3-5°
A unigue and % y reecmmended t:ollecuon o! nll photo-
ghlc it L becl\ll! of their nl!u'e
frequsr. which they occur in m'lct ce, and
cl:u-ifl.od morm T m uuul;nmn Included are th

eve arts for all de-
"luperl lnd |'|Im enmlslom In addition to
recent data

108t

. fllters, Illuminauon pers, welghts
and wo supplements to the
orlzllul index be mailed free to each 8T,

THE PHOTOGRAPHIC BUYERS' HANOBOOK

y A, R. Lambert and Consumers Unlon, $2 75
- 3“ m‘u:s, 125 Illultrltlnxt D
imparlial guide to
Sauipatent e masiat Every produry that’ an
-nu r apt w buy is ana -nd dc.crlbod m
lm been %
Unlan but ne of the mn and b.ﬂ Phbw-
@raphic supply bouses in the world:

MATURAL COLOR FILM
By Clifford A, Nelsen,

] pagcs, iilustratod. $| 75
Elapmrteriatics of each of the natural color emulsions
o |rum1 with specifie sons for successful
lax Problems of color pompnaision. lighting,
and many nlsevy treatsd In full
L aapar prints in !\lll
minr by popular  mmisrhessd e n.lu..'hmmt. Dutay:
cmlar. m-::olor, eu:

PERFEOT PRI NT CONTROL

By Lauri 5
m nnn. M Illmtrﬁlom 0
Do what en: g paper & nti:,l‘l'n requires,
wha m f con what exposure, to n.chlnc
the exact 1 are after? *
Control*’ gives you all this and more.

ect Print
. Contains valuable
n on negstive doensities.
lumination control.

tabular and factua!
paper emulsion speeds and

LETS MAKE A PORTRAIT

By Alfred Do Lardl, $‘
In thi -1::'41.1 "lp_nllllm'mmal lpmnd-. .
n H -n' El; and wlly to the

on umrl lmn: barkrraunds,
draperies, clol.lnlng. LTI, the
prob!cml lhlt arlu ln uctunl wirk. Thoth Imloor .nd om-
Tirn Tachniyus based on the
use o only two lncmn-lvt nzh!ln I“l;.

PHOTOGRAPHIC FILTERS

By Y. F. Lourle, SC

96 pages, I2 Illu:trauom lablel
The first really ete. non-technical wnrk on  the
subject of photographic mun wrlunn for amateur needs.
Complets treatment of ail rru:tlal ncauon- of gener-
ally” used filters wel BpACi puarpose  filters.
iscussion of flim emulsions and vnrﬁln: sen-
sitivities with filters of various manufacture. speed

and filter factor tables included.

PHOTOGRAPHIG MAKE.UP

By Wray Melim 50
218 pun, 67 Illultrltlum
'his book is ths result of 15 Vears' caparisncs in mlk

un in the lheuwr motiof picture and s fuic studios.
Covirs: Makerup and. ita use, straight D §

up’ for w womaen,
corrective and color
zaake-up. %\qﬂufﬁmbly tre ‘finest bogk available on' this
popular

When ordering inciude theck, cash or money order plus
3¢ for postage on eath book. We do not ship C.0.D.

SCIENCE PUBLICATIONS

40 West Broadway, Dept. RTFP, New York, N. Y.
T T L e s
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What’ s /Vew?

New Black-Top Projection Lamp

@® NO more nced the customary metal
lamp-cap be used atop the lamps supplied
by the Bell & Howell Company for Filino
Projectors. Instead, these new B & H pro-
jection lamps are coated with opaque black
at the top of the glass. This black top is said
to reduce greatly the light filtering through
the top of the lamphouse, and of course it
climinates the necessity of shifting the metal
cap from a burned out lamp to a new one.

New Lens for Filmo-Master 8 MM.
Projector

® BELL & HOWELL announces that a

new, superfine projection lens, said to be
wleal for difficult projection conditions, is
available for the Filmo-)aster 8 nm. Pro-
jector. B&II states that owners of the
Filmo-Master 8 will find this lens particu-
larly useful when projecting unusually large
pictures, when screening during daylight
hours in a room which cannot be darkened
completely, etc. The new lens is a well-cor-
rected, l-inch, F 1.6 anastigmat, and is
claimed to produce excellent detail over the
entire picture area, It may be used in all
FILMO 8 projectors now in use.

Enlarger
® DISTINGUISHED by interchange-

ability of lenses, evenness of illumination,
rugged construction, simple, direct adjust-
ments, and a modest price, the Kodak Ad-
vance Enlarger is announced by the Eastman
Kodak Company.

This new equipment accepts negatives in
all the popular amateur sizes. Its carrier also
accommodates full postcard size negatives,
314 x 5% inches, and allows projection from
a 3% x 414 area of these.

An outstanding feature is the ease with
which lenses can be interchanged.

Projection Print Scale Finds
Exposure Time; Indicates Paper

® THE Kodak Projection Print Scale, an

mexpensive testing device which affords
a quick, accurate method of determining ex-
posure time and choosing the correct con-
trast grade of enlarging paper, is an-
nounced by the Eastman Kodak Company.

The «cale is a 4-inch disc, divided into
ten numbered sectors which decrease clock-
wise in density. A test print is given a sixty-
cecond exposure, witlt the scale placed on
top of the sensitized paper in the paper
holder. After the print is developed, the
correct exposure time. in scconds, can he
read directly from the best sector, as printed.

If the test print shows detail in each sec-
tor, that indicates the proper grade of
paper has been chosen. If details appear on
only two or threc sectors in the test print,
the chosen paper is too contrasty. If details
are lost on practically all of the sectors,
the paper is of too soft a grade for the
negative. With the sector print as a guide,
a more suitable grade of paper may be
selected,

Infra-Red Photography New Data
Book

® “INFRA-RED Photography with Kodak

Materials,” a new title in the series of
photographic Data DBooks jssued by the
Eastman Kodak Company, is paper-bound
and uniform in format with the other Kodak
Data Books.

for May, 1940

Both theoretical and practical aspects of
infra-red work arc discussed in the new,
copiously illustrated 34-page booklet, which
is complete with specification tables for
Kodak Infra-Red Film, Eastman Infra-Red
Shect Film, Eastman Infra-Red Sensitive
Plates, and Eastman Infra-Red Process
Plates. The nature of infra-red radiation,
and its pliace in the spectrum, are treated.
Applications in pictorial photography, long-
range work requiring haze penetration,
photography in darkness, criminology, dis-
covering forgeries and restoring oblierated
passages in censored books, copying, and
other fields are described.

Data are given on lenses and filters suit-
able for infra-red photography, hypersensi-
tizing techniques, exposure for landscape
pictures, and shots by artificial light, The
specification tables include characteristic
curves and full processing data, and a
lengthy bibliography is supplied,

Rubber Darkroom Apron

® A PRACTICAL addition to the serious

arkroom worker’s equipment is the Ray-
gram Rubber Darkroom Apron, which is
made of high grade rubber coated fabric and
light in weight, but sufficiently heavy to
withstand abuse. A unique feature of this
apron is a trough at the hem to catch any
hypo or developer which might otherwise
stain shoes or clothing, A breastpocket has
also heen provided for carryving thermome-
ters, pencils, etc.

Box Type Beaded Screens

® RAYGRAM Corporation, distributors oi

photographic specialties, has announced
the Raygram Box Type Beaded Screens,
made of Dupont screen cloth, with a coated
back and perfectly beaded with graded blue
white glass beads. An important feature is
the semi-automatic frame; when screen is
pulled out of the case, it automatically
stands erect. A slight pull on the release
cord is all that is necessary to close it. These
screens are made in four sizes.

Improving Photo Trays

©® PAPERS, cut-film, and plates are easier

to handle if the following kink is used.
Obtain two long celluloid knitting needles
about Y-inch thick, which will fit diagonally
in your trays, and cut the tops off them,
One of the needles is then cut in half. Sand

ENLARGED CROSS SECTION OF
CELLULOID DARNING NEEDLE,
CUT AS SHOWN

CELLULOID
STRIPS GLUED TO _
BOTTOM IN SHAPE OF ANX"

one side of all pieces on fine sandpaper to
flatten them. and cement them in the bottom
of yvour tray in the shape of an X. Use a
good grade of waterprooi glue or cement.
This raised portion of the trays will keep
film and paper from sticking to the bottom
and will facilitate handling.— 4/bin Nowak.

Please Mention This Magazine Wnen Wrir'~g Advertisers
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NOW a Real Spotlight

Several months ago we converted the U, S.
Government Signal Lamp for photography.
We sold a large number and received many
complimentary remarks about its appearance.
One amateur photographer in Hollywood ad-
vited us that if we would have the bulb
frosted by acid process it would insure a uni-
form spot, HE WAS 1004, RIGHT.

7] For immediato delivery, 1014
lamp, complete with \Westing-
liouse 140 candlepower frosted

bulb and cord, ready to plug

into your A.C. or Dt 1l

volt  house socket. $2_50

(Wet. packed 6 1bs.)
FLOOD LAMP

Samo as described ahove, fit-

ted with No. 1 G.E. Photofloot
bulb, reudy to 2
plug in........... .

I elther lamp 15 desired In
hilack cruckle finish. add 85¢

1'. 8 Engineer's Tripod. with
hronze  fittlng-.  43°  high
mot  adiustable).  (Welkht

AdJustable Camera Tripod,
wulnut finfsh wood, two Scc-

tion, extreme height

527, welght 4 bs.,. $5.50
Three section,
welRht 4 Ibs.

gr’a;:d C'hrome l"med Camera
ripod, ectlon,
welight 5“1%:: o $6 50

.................. $2.75
Brass Chrome Plated Light Stands, two
gection stralght, extreme helght 54”7 W $2'25
Threo section, helght 817 .................... $3.00

Three section, with swingin® arms and two $6 ]0
12* aluminum reBectors, combpletely wired. . ¢
All prices quoted F.O.B. New York, express
charges collect

We are now working on a catalog that will contain
ittustrations and descriptions of many useful items in
addition to accessories for photography. Send for your
eopy.

GOLD SHIELD PRODUCTS

350 Greenwich St., Dept. RTF.540, New York City

ble business or
at hom% under
netructors. No
B ey ychos
12 e P 2 8180 QUAI-
Itons gpon us-
I once $or free
odern Photog-
LY ¥ Y3 Ll R R B YY)

AMERICAN SCHOOL OF PHOTOGRAPHY

swlbw.ehln.!n Avenu‘?‘.“l)';p"a.wn'rr. Chieaco. 111
qlc:l Owortnnu. lern Photograghy*!, full

Address. . . . S .
(A hosooocnoooos OOOoEo00aobo0000 Stats_ - -, ..

8mm and 16mm Panchromatic Film

MOVIE KING is 4 Times as fast as ordinary
panchromatic film. Has full color halance, fine
grain, wide exposure latitude. A trial will con.
vince You.

Panchromatic Type—Weston Speeds 95 and 50
No. 95—8mm 50 ft...$3.75, 16mm 100 ft.,.$7.25
No. 50—8mm 50 ft...$3.00 16mm 100 ft...$6.50

Ortho, Type—Weston Speed 20 and 12

No. 20—8mm 50 ft...$2.75, 16mm 100 ft...$4.25
No. 12—8mm 50 ft...$2.00, 16mm 100 ft.. $3.50

Processing Included

LYNHOFF LABORATORIES
Box 442-RTF, ROCHESTER, N. Y.

SAVE $ $ $ on CASES

Now, prices on Cases for all makes of Cameras
and Trojeciors  Bave been  sensationally  glached
Algo, all cur Sereenr, (ameras in fact al
our Photocraphic accessories are L heips sold
at speefal reduced prices. 1F JT'S A CASE. SPECI-
FY MAKE AND TYPE OF YOUR CAMERA.

Buy Direct & Save,
WHOLESALE CAMERA SUPPLY COMPANY
W. 34 ST. Oept. §24

20 New York
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FOTO-CRAFT PRESENTS

A PRESS CARD FOR YOU!

MATEUR photographers and those
who wish to sell their photographs
often find it quite impossible to

take valuable pictures, because, as pri-
vate individuals, they have no standing.

During fires, riots. special mectings
and otherwise, it usually is impossible
for the free-lance photographer to go
through policed lines to take pictures.

FOTO-CRAFT lightens this task for
You by presenting you with an Official
Press Card, which enables you, in most
n_mtnnceu. to secure permission for get-
ting the pictures you want, and which
otherwise you would probably never be
able to get.

Moreover. FOTO-CRAFT considers
that this is a service due you as an
earnest photo enthusiast and reader of
this magazine. No charge is made for
this Press Card but only bona fide read-
ers of this magazine may obtain it.

For the present, the FOTO-CRAFT
Press Card will be issued only to sub-
scribers, Moreover, it will only be issued
to responsible individuals.

Each Press Card has a serial num-
ber and the reverse side of the card
carries the following:

FOTO-CRAFT, 89 Hudson Street, Now York City

PRESS

THE BEARER OF THIS CARD 4
is "an accredited correspondent —
reporter of FOTO-CRAFT Magazine,
The conditions under which this @

card is issued will be found on the
reverse side of this identification.

Editor

NO. 1122

The undereigned. owner of this Press Card. akrees that: He wlll not transfer this identification. and will

surrender 1t upon demand. He will not change his residence wilthout notifying FOTO-CRAPT. H

all risks of accidents. He will not enter into any agreement which will be binding on FOTO CRAFT.

Publishers will be grateful for any courtesy extended (o the person whose fignature appears below.

In order to do away with any possible abuses, the publishers require certain information of
the holder of each press card s0 that it may not fall into unauthorized hands. You do not have
to cut or deface this magazine. Merely make a copy of the form below,

............... (015 A R R S S S R SR SR e S S e o A s SRR S s S SRS S

8 AsBumes
. The

R&T-5-40

Gentlemen: Please reserie for me and mall 1o me as soon as possible your FOTO-CRAFT Press Card. In
order to be eligible. | enroll a5 a reader of FOTO-CRAFT and I enclose herewith $1.00 (€ash, money order.
U. 8. stamps) for & special 7 months' subseription to FOTO-CRAFT. incorporated with RADIC & TELEVISION.
There will be no charze whatever, for the Press Card or for any service that goes with it.

1 agree to abide by the rules printed on the reverse of the press card as printed In your innouncement sbove.

also give you lherewlth information for your records.

PP

Fi A new ion quickl s
earned by 8verage man or woman.
lh:l] or lp!re tim.at.eEuﬁ tounderstand meth-
brings out natural, [ife-likecolors, Many earn
while lmnlwl;u No ecanvassing.
-

Free Hoak =T 2o maios wosd

monsy 4o by tula dellph ol L

work for ardles, .3 r

Lear PR T
NATIONAL &HT SCHOOL

3601 MichiganAvs.,Dept. rrr, Chicago,V.SA. &

PATENTS—TRADE MARKS

Booklet c¢oncerning Inventions & Patente
Form “Evidence of Conception” with
instructions for use aend *“Schedule of
Government and Attorneys Fees'—Free
LANCASTER, ALLWINE & ROMMEL

Registered Patent Altorneys.
436 Bowen Bldz. ‘Washington, D. C.

SEE THE UNIVERSAL MODEL

SURE=5HOT

New System!
Flash is “timed by
EYHNCHREOWIZERS the shutter
No pre-synchronizing, no harm to shutter. Fits
most cameras with lens shutters of the cocked
type. You will like its simplicity and low price
of $6.00. At your dealers or write Dept. RTF,

E. L. DEETER LAB.
6929 West Park
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A Few of the Features
in the MAY 1940

Radio-Craft

Adapters Are Good Money-Makers

New Circuits in Modern Radio Receivers—
No. 32

Service Questions & Answers

Servicing "Orphans” and Private-Brand
Sets—Part |1t {Conclusion}

Some Modern Aspects of Frequency Con-
version in Superheterodynes

Profits in Recording
Sound Engineering—No. 5

Designing a 60-W. Direct-Coupled Beam-
Power Amplifier

The Latest “Miniature' Hearing-Aid Am-
plifier

The 'Baseball Special"—A 1-Tube Broad-
cast Receiver

Pleasa Mertion Tris Magaz™=z Wher W-itirg Advertisers
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Sport Photos
(Continned from page 33)

Fights When vou go to fights take

along the fastest lens you have
and Pan film. Try to get a right seat on
the end. If vou are reasonably high then
you have the advantage. You can cover
the ring with one focus. If you are low, you
will have your headaches—but it is a lot
of fun! Your light is good and you shoot
albout 17300 second wwide opeu. Break all
dark-room rules and develop twice as long
as vou would with any other subject. Keep
up the agitation. Boy, teill you be surprised
at the results! Ii the room is filled .with
smoke and the light is bad. you will be
forced to shoot slower. You can make good
shots from any place at a fight. Just be
careful of the bobbing heads in front of
you. When the knock-out comes everybody
jumps up. You do the same!

Tennis Tenuis is a fast game and you
have to shaot fast to get good
action shots. Get at an angle to the net. Sct
your focus on the net and then watch the
players. When one rushes to the net, shoot!
One will always rush toward the net and
will come reasonably close to it to get a
good shot. If yvou feel like working hard.
get out vour telephoto and start to make
action on the players. such as when they
jump up, fall down, etc. This will show how
good vou are. You will be forced to change
vour focus so fast that just as you get sct
vou will find they have moved. If you have
a headache after the match, don't blame me.
Hockey Hockey is a game where you
have to shoot fast and force
your filim in the developer. Try to get a seat
high over the back of the goal. You can
get only one goal. Oh, ves, all the goal-
will be made at the other end. That’s the
chance ycut take. Focus on the goal and
when they all get around the goalkeeper,
let her go! You will get the fellow just
rushing the goalkeeper, and the puck head-
ing for the net. You shoot about the same
as at a fight, but yvour light will be poor.
Skiing is fun and also plenty

Skung cold. The best position is just
as they start down the runway. You can
see the fellow’s face and it always makes a
good shot. You have to keep working your
camera without the film in it. otherwise it
will freeze up on you. Theu you try the
usuial shot of the men in the air with a nice
background that fills out the picture. Yon
have to shoot fast to stop the action. You
get better photos in the wide open spaces
and the snow on the ground and trees also
helps. So don't worry about being under-
exposed. Of course, take that filter off and
shoot fast, like 1/800 to 1/900 of a secoml
at £:5.6. Ahvaxs remember to keep out of
the way of the newspapermen. That's all.

"Speed-Up Motion" with.
Your Still Camera

(Continued from page 54)

In taking this type of scries pictures it i<
iar wiser to waste film than to be sparing
in its use. A shot missed cannot be retaken.
while a shot showing only a minor change
can be left out in the final printed series.
(Four intermediate  stages, for example.
were omiitted fram the Series shown with
this article.—EDITOR)

The time elapsed between taking the il-
lustrations on page 54 is as follows: Be-
tween A and B, 2 hours, 35 ninutes; be-
tween B and C, 20 mimutes; between C
and D, 40 minutes; between D and E, 1
hour, 20 minutes.

RADIO & TELEVISION
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Making Gadgets for Your Photo Meter

(Continued from page 57)

to take a rcading for shadows to bring out
shadow detail in the finished print. or for
high liglts so that they will not be over-
printed.

While the method described is particu-
larly suited to the Weston Master or other
meters with a round window for the photo
cell, similar gadgets can be made for use
with meters having photo cell windows of
other shapes and sizes.

The position of the photo cell window in
this particular meter, being directly opposite
the dial, makes it a bhit more difficult to
take readings when enlargements are to he
made, The writer is a rather pernickety gent
and is not satisfied with positioning the
meter directly below the enlarger lens and
standing on his head (or using a mirror)
to get an over-all reading of average nega-
tive density. And, as in measuring negatives
for contact prints, he wished to be able to
investigate any given area.

The simplest system of doing this was to
recure a small mirror from a vanity and
mount it at a 45 degree angle on a card-
board easel, as shown in Fig. 4. This per-
mitted the meter to be set up on its side
and to have the light from any portion of
the easel reflected into it. However, there
was touo much chance for stray light te
affect the reading when sufficient room or
flashlight illumination was used to make
the meter dial and needle visible.

A far more cffective system was soon
devised. This consists of an arrangemem
as shown diagranunatically in Fig. 5. A~ will
be seen, two murrors are wsed, which en-

Exposing Popular

(Conclmded jro

Another popular fallacy is that one must
he super-accurate in making exposures when
taking pictures. Far he it from the writer
to say a word against accuracy. for the
more accurately exposed a series of pictures,
the more uniform the negatives will be.
But even the fast films have considerable
latitude, while with the slower flins it is
tremendous,

In a series of tests conducted with various
films. the writer found that little difference
could be seen in the negatives when ex-
posures from ¥4 to 2 times were given, as
indicated by a Weston meter even wlhien
using a higli-speed Superpan Press filin, As
a check 10 make sure that the meter was
working properly a DeJur Amsco meter
and a Expophot meter were also tried—
with preciscly the same results.,

In order that there could he 1o question
as to whether or not the shutter speeds were
inaccurate, another test was made leaving
the shutter at the same setting (it happened
to be 1/25 second) and varving the dia-
phragm opening. The results were still the
same. There was slight difference between
the negative given the least exposure and
the other two, which could scarcely he told
apart, in cach series of 3 shots.

Fine grain is another bugaboo which has

ables the meter tu be placed with the scale
upward, and thus to draw its illumination
from what light is being projected by the
enlarger. Fig. 6 shows how the meter and
box are set up on the enlarging easel to
securc a reading. The box alone appears
m Fig. 7.

Through the use of this gadget, one is
«nabled to explore the projected image and
time the exposure for high lights or shad-
uws or even to dodge.

In order to use a mveter of this sort for
enlarging or printing one must nake up
his own c¢xposure table, Though this sounds
like quite a task, it is really far simpler
than 1t seems, It is necessary only to make
a large number of readings on a large num-
her of different negatives and to note down
what exposure gives the best results for
cach meter reading, This shouid be done
with various types of paper.. If one finds a
wide variety of gradations on the negative,
he will want to use a paper with a wide
scale, If not, a paper of limited scale is
more esirable,

Taking readings of the lightest and dark-
est portions of the negative and oi the point
of maximum interest will give the user
definite information en which to base his
printing or enlarging exposures. Such read-
ings enable him to perform more accurate
work than is possible with a general reading
of average negative density,

These gadgets take but a few minutes to
make and result in far better work in the
dark room.

Photo “Fallacies

m lost issuce)

impressed  many  a  photographer—expe-
rienced as well as noviee. If one 15 going
in for ordinary prints and enlargements up
to no more than 4 or 5 diameters (which
would give yoir a 5 by 7 from a half vest
pocket negative) grain need not bother you.
However, it is a fact that while the grain
will not be evident on enlargements of this
degree, grainier film will show a surpris-
ingly less amount of fine detail. In fact, a
very fast and grainy film will often give
very nearly the effect oi a soft focus lens
when enlargements are made, even when its
grain will not be noticeable. A fine grain
film, such as Finopan or Panatomiic, will
provide much more sharpness, while a
grainy high speed film will, when enlarged
irom 5 to 8 times, even give very nearly the
same cffect as might be oltained when using
a soft focus lens.

I'ine grain developer is really not a photo
fallacy, but the idea that almost any de-
wlnper can not be used for fine grain work
definitely is. If an ordinary developer is
diluted with an equal quantity of water and
the time of development is increased, the
requisite amount {usnally twice the de-
velopment period, best determined by test)
results approximately those of commercial
fine grain «eveloper will be achieved.

This Number Marks
the TENTH Year of Continuous Publication of
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In the Radolek catalog you will
find the MOST for your money!
Lowest Prices! Best Quality! Blg<
est Values! Most gmn]ele Stock!
nd

slest. Service! for your

HEE copy NOW

The world's most complele stock
radio repair parts and exuact

duplicate replacements, All lead-

ing brands at lowest Prices!

Al iypes. RCA, Sylvania, Ray-
theon, Philco, ete, Includes Kel-
loi. wpeelal Majestle and trans-
mitting tubes. Complete selection,

NEWEST TEST INSTRUM ENTS

The most complete line ever dis-
played in an¥ eatalog. All leading
makes. Includes latest  improved
194¢ midels at lowest priees,

GREATEST RADIO VAI.UES

A huge selectlon of money-saving -
set bargains! New Plono-Radio "l'."__:-"u'tn' “-L.- ;’i
combinations. utomatie tuning LT o
sets. Beautiful cabiners,  New - ;
“Ham’" receivers and cduipunent. ':

EVERYTHING FOR AUTO RADIO

Complete new auto radlo section.
Includes vibrutor replacement guide.
new aule aerials, custom panel
control plates for all autos,

New 1940 public address ampli-
flere from 5 to 100 watts, Com-
blete 1. A, S¥stems for perma-
nent, mobile and portable use.

NEW ELECTRICAL APPLIANCES

tra_ profits for you! Standara
irand = Electric Irons,  Ntoves
Heaters, Percolators, Waffle Itons,
Vacuum Clezners, Trains, Clocks,
Migers, etc., at Jowest Drices!

[ ] []
[ ] ]
: The RADOLEK (%. !
: 601 W. Randolph, Chicage, Dept. T-41 :
! Bend the 1940 Radolek Radlo Profit Guide I
: FREE. :
: Namo ..iiivinariniraceases rossceacicasin.- :
1 [
L} Address ... ... treaesastinsreaaanaanerns [}
] Serviceman? O ler? O Experimenter? (O ]
l-------------------------d
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TECHNIFAX
CONSTRUCTION PATTERNS
SERIES

~TREASURE LOCATORS—
BLUE PRINTS and INSTRUCTIONS

For Building the Following Treasure
Finders and Prospecting Outfits

® Folder No. 1. The “‘Radioflector’’ Pilot.

® Folder No. 2. ‘l’r;a “Harmonic Fregueney" Lo-
cator.

® Folder No. 3. The *“Beat-Note” Indicator.

@ Folder No. 4. The ‘‘Radio-Balance” Surveyor.

® Folder No. 5. The “Variable inductance’’
Monitor.

® Folder No. 6. The *“Hughes Inductance-Bal-
ance’ Explorer.

@ Folder No. 7. The “‘Radiodyne'’ Prospector.

‘With zny one of these systems you can construct
Instruments to locate buried treasures. metal war
relics. mineral deposits. snblerranean water veins,
oil deposits. buried gas and water pipes. lost ob-
Jects., tools and ireasures sunken in water, elc.

Each set of hlueprlntl and instructions enclosed in
heavy envelope (%" x 12%"). Blueprints 22 x 34"

eight-page illustrated 82 x 11" folder of 50¢
instructions and construction data........
Add 15¢ for postage

The complete st of seven folders........
’ (Sent postpaid) $3.00

TECHNIFAX

1917 8. STATE ST. CHICAGO, ILL.
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A Fine Magazine
liditor,

I think you have a fine magazine. I can't
see why anyone would ohject to your “Foto”
section, as long as nothing is sacrijiced from
the original magazine. I am in favor of it.
I enjoy the lessons by C. W. Palmer and
miss the lessons by W2CDV,

Best wishes for continued success.

Mavrice Treco,
Cumberland, Iowa.

We're Tops—But Keep It
All-Radio
Editor,

Here's where you get some well deserved
praise and a kick in the shins!

Your radio magazines are tregsured all
over the world by fellows interested in the
art of Short Waves. Photography is alto-
gether a different hobby than radio. so why
not keep it in a separate hook? When I buy
a RADIO book I don’t want a combination
HOBBY book that tells about something
that doesn’t mterest me in the least. Except
for the joining of the two hobbies your
magazine is “TOPS™ and I think that’s
expressing the feelings of all,

A Constant Reader,

Cuarres Tavior,
4 Water St.,
St. Catharines, Ontario.

Likes Foto-Craft Section
Fditor,

May I add my opinion to thosc already
received regarding the incorporating of
Foto-Craft with Rapio & TELEvISION, [t's
a swell idea! I have long leen interest-
ed in photography and have only recently
become interested in radio through acci-
dentally picking up a copy of “R&T” at a
friend's home. No doubt that your new
combination will attract many new “fans”
to amateur radio, and vice versa, as the two
subjects are now so closely related, thanks
to facsimile and television.

With best wishes for the success of your
new section, I am

Sincerely vours,
R. L. Hawks,
303 Joplin Street,
Joplin, Missouri.

Foto Section a Great Idea

Editor,

I have been reading Ravio & TELEVISION
for over a year now and although I don't
subscribe. [ never fail to buy my copy every
month.

Incorporating Rapro & TELEvisiox with
Foto-Craft was a great idea, as I am in-
terested in photography.

Through your Rarter & Lxchange
columns I have acquired many articles
which I needed.

I would like to exchange SWIL cards,
postcard views, or correspondence with any-
one in the world.

1 wish your magazine the hest of luck.

Warter L. Moxk,
51 Vineyard St.,
Providence, R. L.
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UP TO THE MINUTE AS A STREAMLINER.. /
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My BIG FREE BOOK Shows How You
Can Swing Into a Good-Paying RADIO JOB

‘my SPRAYBERRY

Personalized TRAINING
E ;/ in RADIO anag TELEVISION

i
40 "easy 1o START- EARN

¥

WHILE YOU LEARN

| Train You Quickly in Your Spare Hours . . . Right at Home

You Do Practical Experiments with Real Equipment

DON'T MISS THIS SENSATIONAL for a money-making carcer in Radio anid Teles
CHANCE. Never bufore has such an excellent vision. 1 teach you in & simplified, logical
Training epportunity been offered to fellows understandable style . . . all about Television,
who want to get ahead. | offer you a new and Electronics, Facsimile Radio, Radio Set Repair
altogether different type of pructical Training and Iastallation.

YOU GET PROFESSIONAL TEST EQUIPMENT
PLUS EXPERIMENTAL OUTFITS

Inchinies 146 RADIO PARTS for building a complete 5 tube Radio Receiver, RADIO
TOOLS, ALL-WAVE, ALL-PURPOSE ANALYZER. 1 give you DATA SHEETS on
how to build popular Radio circuits. Also you receive BUSINESs BUILDERS

which show you how to wet and

RA D ’ o ro rvice work.

do spare time, neighborhvod Radio

YOU CAN HAVE YOUR OWN
RADIO BUSINESS

Besides its invaluable use in experimental work,
my Foauipment will enable you to make spare time
profits while you're learning and can SeTve you in
your own Service Business later on.
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QUIT DREAMING . . . . GET STARTED
Cash in on Radio’s Rich Opportunities
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BE YOUR 0WN BOSS in your own butsiness
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HE MUNEY-=START TRAINING POR 1T RIGHT NOW
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Personal
Coaching
Service
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Way!

MATER

DON’T DELAY! ACT NOW!

SPRAYBERRY ACADEMY OF RADIO

F. L. Sprayherry, Pres.
345-E University Place, N. W.
Washington, D. C.

Please zend me FREE Yol "HOV TO MAKE MONEY IN RADIO.”
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Adilress

State.
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Nowhere else can the Amateur or advanced
Short-Wave Listener get such an cfficient,
practical communications receiver for so
little money.

The famed SKY CHAMPION has engi-
neerving fealures vou expeet in a reeeiver
costing almost twice as much. Tta stage of
Pre-Selection greatly improves the signal-
to-noise ratio, hringing in stations vou or-
dinarily could not hear. Tts Noise Limiter
is another important factor in bringing in
stations clearly and crisply. Tts stage of
RF improves the image ratio. Its separate
Elecirical Bund Spread makes it casy to
log a short wave slation time-after-time at
the same place on the dial. lis 3 walts of
audio output make it possible to operate
the set much helow its eapacity.

COMMUNICATIONS RECEIVERS

the La“i cr al:l'e rS inc.

CHICAGO, V. S. A.

OF MEDIUM PRICED

The SKY CHAMPION is a 9-tube receiver
covering the hroadeast hand and all the
short wave bands (515 ke. to 41 me.—530 to
6.8 meters.) [t has a Beat Frequeney Oseil-
lator for code reception. The main tuning
dial is counter halanced just like the most
cxpensive cquipment. It has a Tone Con-
trol, an AVC switeh, Send-reeeive switeh,
Phone jack, Piteh control, RF gain control,
BFO switch, and 4-position hand switch.
Plus a sponge-mounted huilt-in speaker!

Evervthing vou need for consistent, high-
grade short wave reception. Yet vou can
buy it for only $19.50 complete with every-
thing. including tubes! Or vour Distributor
will sell it to vou for only $9.90 down and
the balance in six, nine or twelve small
payments.

WORLD’S LARGEST BUILDERS OF AMATEUR COMMUNICATIONS EQUIPMENT

www americanradiohistorv com
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