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‘ r:!vmpletedetnils of your liberal 30-day

8§-TUBE

long and Shovt Wave
SUPER '

oA Vs HETERODWNE 50

FREE)

Up goes the quality!
Down goes the price!
Midwest has scored an-
other tremendous hit
by bringing the
ALL-WAVE radio
within reach of
every buyer. For
only $18.50, radio
fans can buy this 8-
tube LONG and
SHORT wave super-
heterodyne chassis,
completely as-
sembled with electro-
dynamic speaker.
Never before such
sensational value.
Never before so much
radio for so little money.
Six months ago, such ———

quality and such prices would have been impos-
sible. Think of it! SUPER POWER, four dis-
tinct wave bands, 15 to 560 meter tuning range,
coast-to-coast reception, police calls, foreign
reception . . . all for as little as $18.50. Only
Midwest radic engineering skill backed by the en-
gineering talent of R.C.A. and Am. T, & T. could produce
such sensational radio value. Mail the coupon or write us a
postal. You’ll be amazed when you get full details.

What Midwest Owners Say

J. 8. Kline, MeGeehee, Ark.—“Listened to port, La.—*Just as good as sets sell-
a set costing $150.00 but would not swap my ing for double Midwest prices.”
Midwest for the higher priced one.” Walter Fahrig, 1304 Highland Ave.
A. Edwards, 2125 North A St., Elwood, Ind. IlL.—"Midwest is the best. Friends
_*“We wouldn't trade our Midwest for any of Paid about $300 for it.
the numerous more costly sets.” H. R. Peper, 436 Ferry St., New Haven,

Emmet Berty, 222 20th St., Ashland, Ky—  COnm-_“A neighbor of e
“The Midwest cannot be beaten by any other 45 " o 90 e very much dis-
radio that costs twice as much.” satisfied after listening toc our
Milton T. Lyman, 2525 Merwin St., Shreve- Midwest.”

Deal Direct With Factory — Save v 50%

Midwest sweeps aside the costly old-fashioned way of selling
through distributors and dealers. You buy direct from the
Midwest factory. You save the middlemen’s profits.
Investigate! Mail the coupon. Get the Midwest catalog.
Learn the facts about the new Midwest 8-tube ALL-
WAVE sets—also 6-tube sets, Battery sets and new
Automatic Record Changing Radio-Phonograph at
an extremely low price. Learn about our sensa-
tionally low factory prices, easy payment plan
and positive guarantee of satisfaction or
money back., Get a bigger, better, more
powerful, better toned radio—at a posi-
tive saving of 30% to 50%!

MIDWEST

COMPLETELY
ASSEMBLED

LARGE
SPEAKER

, Alton,
think I

NEW CONSOLE MODELS
AS LOW AS 521.95

Also amazing new
long wave console
radic at a sensa- COMPLETE
tionally low price. WITH TUBES
Six new type
tubeg, dynamic
speaker, awto-
matie volhm
control and othér
new up-to-the-
minute features
found in sets sell-
ing for $75.00 to
$100.00. Don't
buy any radio

Midwest Radio
Corp.

Dept. 210
Cincinnati, Ohio
Without obligation on my part
and me your new 1933 ecatalog,

free trial offer. This is NOT an order.

Name until you get all
the facts. Mail
RADIO CORP. J the coupon or
ir s p— (Ewt, 1920) write us a postal
i now.
Town Dept. 210 Cincinnati, Ohio
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BE A RADIO EXPERT

i‘. E. Smith, President,
ational Radio Institute,
the man who has directed
the Home-Study training

of more men for the
Radio Industry than any
other man in America.

1933

Many Make

$50

705

s100

a Week

Il Fraiv You at Home in Your Spare fime

for RADIO -TELEVISION -TALKING MOVIES

i T
- LR : )
. _.l al Set Servicing 3 R Broadcasting Ship
a Spare-time set ' D i
Flb, : servieing pays § I~ - Seaviaiks oPCrati’lg
el i Jd, many N,R.I. men 2 . . Radio operators on
. v $200 to $1,000 a - Employ trained ships see the world
N0 g / year.  Full-time T men continually for free and get good
men make as much N jobs paying up to bay plus expenses,
as  $65, 375 and A . $5.000 a year. ere’s one enjoy-
$100 a week. L% ) ing shore leave,
Aircraft If you are dissatisfied with your present job. if you are out your course I send you information on servicing
Radio struggling along in a rut with little or ne prospect of popilar makes of sets! 1 give you the plans and ideas
anything better than a skinny pay envelope—clip the that have made 3200 to $1,000 a year for N.R.l. men in
Radio is making coupon NOW. Get my big FREE book on the opportuni- their spare time. My course i8 famous as the course that

flying safer. Radio
operators employed
through Civil Serv-
ice Commission
earn $1,620 to

£2,800 a year.

Talking
Movies

An Invention made
rossible by Radio.
Employs many wel
truined Radio men for
Ji 378 te

% paying
X100 a

week.

Television

The coming field
>f many great op-
portunities is cov-
ered by my course.

ties in Radio. Read how quickly you can learn at home
in your spare time to be & Radio Expert—what good jobs
my graduates have been getting—real jubs with rea)
futures

Many Radio Experts Make $50 to $100 a Week

In about ten years the Radio Industry has grown from
$2.000.000 to hundreds of millions of dollars. Over 300,-
000 jobs have been created by this growth, and thousands
more will be created by its continued development. Many
men and young men with the right trainint—the kind of
training | give you in the N.R.l. course—have stepped
into Radio at two and three times their former salaries.

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, operators. station
menagers, and pay up to $5,000 a year. Manufacturers
¢ontinually employ testers, inspectors, foremen, engineer
service men, buyers, for jobs paying up to $6,000 a year.
Radio Operators on ships enjoy life, see the world. with
board and lodging free, and get good pay besides. Dealers
and jobbers employ service men, salesmen. buyers. man-
agers, and pay up to $100 a week. My book tells you about
these and many other kinds of interesting Radio jobs.

Many Make $§, $10, $15 a Week Extra
in Spare Time, Almost at Once

The day you enrell with me I send you instructions which
you should master quickly for doing 28 jobs common in
most every neighborhood, for spare-time money. Through.

SPECIAL FREE
OFFER

Act now and receive in addition to my big free book.
“Rich Rewards in Radio,”” this Service Manual on D.C..
A.C.. and Battery operated
sets. Only my students could
have this beok in the past.
Now readers of this maga-
zine who mail the coupon
will receive it free. Over-
coming hum, noises of all
kinds, fading signals. broad
tuning, howls and oscilla-
tions, poor distance recep-
tion. distorted or muflled
signals, poor Audio and Ra-
dio  Frequeney amplifica-
tion and other vital infor-
mation is contained in it
Get a free copy by mailing
the coupon below.

pavs for itself.

Television, Short Wave, Talking Movies,
Money-Back Agreement Included

Special training in Talking Movies, Television, and
Home Television experiments, Short Wave Radio. Radio’s
use in Aviation, Servicin®E and Merchandising Sets,
Breadcasting, Commercial and Ship Stations are included.
I am 306 sure that N.R.I. can train you satisfactorily that
I will agree in writlng to refund every penny of your
tuition if you are not satisfied with my Lesson and In.
struction Service upon completion.

64-Page Book of Information FREE

Get your copy today. It's free to all residents of the
United States and Canada over 15 years old. 1t tells you
where Radio's good jobs are, whut they pay, tells you
about my course, what others
who have taken it are doing
and making. Find out what
Radio offer: you without the
slightest obligation. Mail
coupon in envelope or
paste on posteard. ACT
NOwW!

1. E. SMITH. Presldent
National Radio Institute
Dept. 3DB3

Washingten, D. C.

THIS COUPON 1S GOOD /o

il it

J. E. SMITH, President
National Radio Institute, Dept. 3DB3
Washington, N. C.

Dear Mr. Smith:

-

1 want to take advantage of ;'o.L‘

Special Offer. Send me your two buoks, 'Troul
Shootintr in D.C., A.C.. and Battery Sets” and '?Rgl;
Rewards in Radio.” I understand this does not obli-
gate me
Name Age
L)
Address
'(Ml’
City Star )
-/
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IN THIS ISSUE: PROMINENT SHORT-WAVE AUTHORS
Marconi ¢ Wallace ¢ Palmer o Hooton e Millen ¢ Brown ¢ Tanner

HUGO GERNSBACK
Editor

CONTENTS FOR APRIL, 1933

FEATURES:
Editorial—Make Money With Short-Wave Sets, by
Hugo Gernsback ... .
Radio On The Ultra Short Waves, by Marchese
Guglielmo Marconi
Ham'’s Life Saved by 20,000 Mile Code Flash..
The New Daventry Statlon
Some Things You Don’t Know About S-W Aerxals,
by Don C. Wallace.

The Cigar-Box 1-Tube .“Catch-All” ' by F. I
Battles) cemreemameimismmee o s s v
Mr. Myers Modernizes His 3-Tube S-W Receiver...

How I Learned To Handle CODE With Speed and
Accuracy, by Theodore R. McElroy...

The Oscillodyne 1-Tube Wonder Set,
Worcester ... ..

A South American 7-Tube All Wave Superhet by
P. P. Baldwin and C. W. Palmer

A New National S-W Superhet—The FB 7 by
James Millen, General Manager, The National
Company . I

The Lincoln R 9—A New 9 to 200 Meter S-W
Superhet—Uses 11 Tubes....... ;

The Short-Wave Beg1nne1—Radlo Symbols and

How to Read Them on Diagrams, by C. W. Palmer
Newest BOSCH 10-Tube Multi-Wave Superhetero-

dyne

A New Form of Tunmg Inductance, by Rinaldo
de Cola

Short-Wave Stations of the ‘World—A New RE-
VISED LIST

SHORT-WAVE REC EIVERS
1- Tu%e “Catch All” Built in a Cigar Box
A “Snappy” 3-Tube S-W Receiver, by I. O. Myers
An All-Purpose Receiver Which Also Serves as Test

Oscillator, Wavemeter or Monitor, by J. W.
Cullen, W9CIN S .
The Oscillodyne 1-Tube Wonder Set—*“Cover

Feature

7-Tube Short and Broadecast Wave Supenhet N

A 3-Tube Receiver—Improved ‘“Go-Getter,”
H. D. Hooton

The New National Superhet—The FB 7

The New Lincoln R-9 Short-Wave Receiver

A High-Gain 2-Tube S-W Receiver, by H. V. Mac-
Millan

The Bosch 10-Tube Multi-Wave Superhet Receiver
—Receives “Short” and ‘“Broadcast” Waves.....

SHORT-WAVE TRANSMITTERS:

by

Ultra Short-Wave Transmitters, by Guglielmo
Marconi

The New “Beam’ Transmitting Station at Daventry
(E: “gland)

Hy 1" Learned to Handle Code With Speed and
, by Theodore R. McElroy
rpose Receiver Which Can Be Used As a
Transmitter
A Crystal DetectOI‘ Wavemeter Ultra Short
Waves and How to Calibrate It
FOR 7HE BROADCAST LISTENER:
A T°Tube “AlfWave’” Superhet—How To Build It
The New National Short-Wave Superhet, FB 7—
Broadeast Coils Available

for

by J. A.
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710

. 713

714
715

716
717

H. WINFIELD SECOR
Managing Editor

FEATURES IN NEXT ISSUE

A new super-regenerative SW receiver, by Clifford E. Denton.

The SWC reader's ideal “composite’” receiver.

A new powerful 3-tube band spread receiver—brings in foreign stations
on a loud speaker, by George Shuart.

Building a *"Depression’ transmitter, by John T. Frye.

An Improved Super-Regenerator, by J. A. Grater.

Another Short-Wave "Fiction” Story¥, by A. D, Middelton.

A 3-Tube "Stand-By” from a Radiola V, by A. R. Appelman.

A “"TNT"” Transmitter for 160 Meters, by iHal Sullivan, WIAAD.

A 2-Volt 3-Tube Ham Receiver, by Lewis M. Ewing.
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which has picked up “DX™ stations without aerial or
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725 SHORT-WAVE CRAFT—Monthly. Entered as second class matter May
726 7, 1930, at the post office at Mount Morris, Iilinois, under the act of
729 March 3, 1879. Trademarks and copyrights by permission of H. Gerns-
back, 98 Park Place, N. Y. C. Text and illustrations of this magazine
are copyrighted and must not be reproduced without permission. SHORT
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710 principal newsstands in the United States and Canada. European awents
Brentano's. London and Paris. Printed in U. S. A. Make all subscrip-
714 tion checks p_aizﬂu.e.tzfopumr Book Corporation. e
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WORLD-WIDE RECEPTION

e SCOTT “Deluxe RADIO

There are no “ifs” “buts” “under favorable conditions” or

other equivocations in the SCOTT guarantee. It says, simply
and clearly, that the set I build for you will receive foreign
broadcasts from stations as far as 10,000 miles away, with loud-
speaker volume, consistently, at all seasons of the year.

In addition, every part of the set (except tubes) is guaranteed
against breakdown or service failure for a five.year period in-
stead of the ordinary 90-day term.

Beside bringing you dependable direct short wave reception of
advertising-free foreign programs, this remarkable radio will re-
ceive literally everything upon the North American continent
on the regular broadcast band. Its rich, natural tone is a revela-
tion—giving you reproduction of voice and music so exact that
variation from actuality can be measured only with super-delicate
instruments, being undetectable by the human ear.

Such performance comes only from exacting laboratory con-
struction, constantly checked and tested by extensive scientific
equipment. Backing it is the SCOTT experience of more than
eight years in building world’s-record-breaking radio receivers.

Claims are easily made—a Guarantee is something different!
Which do you want—the hope that your receiver can deliver
performance, or positive assurance that it will?

Then send at once for all particulars about the radio known
as “The World’s Finest Receiver.”’

E.H.SCOTT RADIO LABORATORIES, INnc.
4450 Ravenswood Ave., Dept. swC-43, Chicago, Ill.

Winning Praise Galore

Here are just a few extracts from
hundreds of letters of praise on file
in my laboratories, which may be in-
spected by anyone. “Your claims of
10kilocycle selectivity 1009% correct,”
SGP, Ala. . . “Regarding tone, noth-
ing could be finer,” FW, Calif. . ..
“Stations all the way from Berlin to
Tokio and Australia,” JBT, Conn.
. . . "VK3ME, Melbourne, 10,500
miles from here, received each time
on the air,” CGB, Conn. . . . *Euro-
pean stations as much ‘at my finger
tips’ as ordinary locals,” TPB, D. C.
... “Listen to Madrid every night
while eating dinner,” WHB, Ind. ..
“Seven year old son regularly receiv-
ing RW59 —VK2ZME —VK3ME—

e Vindicating All Claims
EAQ—DJA—2RO—G5SW—Pon-
toise and many more,” CK, Maine.
. .."Madrid on short waves (direct)
just as good as WAAB rebroadcasts
it,” JJO'C, Mass. . . “After so much
untruthful advertising it is very grat-
ifying to get a radio set that really
does what is claimed for it,” CEMcK,
Mo. . . “First station tuned in was
VK2ZME Australia. Boy, what a set!

LGD, N. J. . . “Triumphant vindi-
cation of all claims you make for it;
performance convinces me you have
been extremely conservative in out-
lining its potentialities,” RD, N. Y.
. ."Simply toowonderful for words,”
HCVS, So Africa. . . “Performance
really wonderful,” MC, Paris, France.

These New Brochures Tell the

)\ "SCOTT SECRET"”

E. H. Scort Rabio LaBoraTories, INcC. i
4450 Ravenswood Ave., Dept. SWC-43, Chicago, Il .
Send me complete details about the Scorr ALL-WavE i
[ ]
]
N

DeLuxe Rapio, explaining why thisset Guarantees the

\0‘ performance that others only claim.
R 1‘: Name
3 Address. . ... ... ...........

Town. .

Do - States)

e SEb, g | SR
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.. .. SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterhead has been designed for members’ correspondence. It is
the official letterhead for all members. The letterhead is invaluable when it
becomes necessary to deal with the radio industry. mail order houses, radio
manufacturers, and the like; as many houses have offered to give members
who write on the LEAGUE'S letterhead a preferential discount. The letterhead
is also absolutely essential when writing for verification to radio stations either
here or abroad. It automatically gives you a professional standing.

HE following list of short wave eszen-
tials has been prepared from the sug-
gestions tw the LEAGUE by its
members, A number of months were con-
sunied in creating these short wave essen-

|
tials for members of the SHORT WAVE A—SHORT WAVE LEAGUE letterheads, per 100 50c |
B B ek S iR OFFICIAL SHORT WAVE LEAGUE LOG AND CALL BOOK |
proved by headquarters of the LEAGUE. Here is the finest book of its kind ever published. It contains the lariest
A FEW WORDS AS TO THE PURPOSE listing of short wave stations in the world, muech larger in fact than the list |iz= |
OF THE LEAGUE published in Sl[ORThWA\l’E C§APT and ot.h('rl magazines., All experime}l:t:.i J
. L stations, no matier where located, are listed. A large section is provided where -
edT-l}:Ie I.SB}:}(?R}}‘ox#n‘:f &ifgfogf:r:sguﬂﬂ_ calls can be listed in & proper manner. This log section gives dinl settings. A—>50¢ per 100
lows : ] time, date, call letters, location, and other information. Another section has
Dr. Lee de Forest. John L. Reinartz, D. squared-paper pages on which you ean fill in your own frequency curve for o
E. Replogle, Hollis Baird, E. T. Somerset, your particular receiver. It helps you to find stutions which otherwise you . —

Baron Manfred von Ardenne, Hugo Gerns- could never log. [t is the only book of its kind pubhshed 25 - s
hackt ‘Execulice Secretary: B-—-Official Log and Call Book. . Prepaid £9€C 101 |
The SHORT WAVE LEAGUE is a sci- RADIO MAP OF THE WORLD AND STATION FINDFR ) offitia;

entific membership organization for the The finest device of its kind published. The werld's map on heavy board is || \:

promotion of the short wave art. There divided into 23 sections, while the rotary disc shows you immediately the |

are no dues, no fees, no initiations, in con- exact time in any foreign country. Invx_\luable in logging foreign stations. i] LOG.oCALL

neetion with the LEAGUE. No one makes Also gives call letters assigned to all nations. Size 117x22". 425 ! BOOK

any money from it: no one derives any C—Radio Map of the World and Station Finder. _.Prepaid &49C I:

salary. The only income which the GLOBE OF THE WORLD AND MAGNETIC COMPASS 3l

LEAGUE has is from its short wave es- This_highly important essential is an ornament for every den or study. It . . ==

sentials. A pamphlet setting forth the is a globe, 6 in. in diameter, printed in filteen colors, glazed in such a way I|I

LEAGUE’S numerous aspirations and pur- that it can be washed. This globe helps you to mbelllgently log your foreign ag— =

poses will be sent to anyone on receipt of stations. Frame is of metal. Entire device substantially made, and will give B—2%c per co

a 3c stamp to cover postage, an attractive appearance to every station, emphasizing the long-distance work =acipar copy
Onc_of the zspirations of the SHORT of the operator.

WAVE LEAGUE is to enhance the stand- D—Globe of the World. ... ..Prepaid 51-25

ing of those enpaged in short waves. To SHORT WAVE LEAGUE LAPEL BUTTON

this end, the SHORT WAVE LEAGUE

¢ This beautiful button is made in hard enamel in four colors. red, white. blue
supplies members with membership letter- and gold. It measures three quarters of an inch in diameter. By wearing this
heads and other essentials. As soon as you button, other members will recognize you and it will give you a professional air.
are enrolled as a member, & beautiful cer- Made in bronze. gold filled, not plated. Must be secen to be appreciated.
tificate with the LEAGUE'S seal will be E-SHORT WAVE LEAGUE lupel button. ... Prepaid 35€
sent to you, providing 10¢ in stamps or FE—SHORT WAVE LEAGUE lapel button. like the one described 00
zz:‘rgel: sent for mailing and handling above but in solid O ooeoooeoooee _ Prepaid 52_
Another consideration which greatly ., SHTORT WAVE I.‘EA(‘UE SEALS d Voin
benefits members is that they are entitled _These seals or stickers are executed in three colors and measure 1Y in. in
to preferential discounts when buying radio diameter, and are gummed on one side. They are used by members to alfix
merchandise from numerous firms who have to stationery, letterheads, envelopes, postal cards and the like. The seal signi-
agreed to allow lower prices to all SHORT fies th]r;'t Iyou arle a member of the SHORT WAVE LEAGUE. Sold in 25 lots
oAy or multiples only )
vl Rt el Ay T G—SHORT WAVE LEAGUE seals. per 25, Prepaid 15¢
workers there are who boost short waves, SHORT WAVE MAP OF THE \\ ORLD o
the more radio business will result there- This beautiful map, measuring 18x26 in. and printed in 18 colors is indis-
from; and a goodly portion of the radio pensable when hung in sight or placed “under the glass" on the table or wall
industry is willing, for this reason, to of the short wave enthusiast. It contains a wealth of information such as
assist SHORT WAVE LEAGUE members distances to all parts of the world, political nature of the country in which
by bplacing them on a professional basis. a ll;;;oa;‘icsstﬂthon 'lﬁ hzcnted. ejcﬂ: ant{ fror:; tlz_eur:mnnelmm wh:clh the map
'3 \ is ocked ofl gives e time in different par b3 e wor at a wlance.
O e L, R D F—SHORT WAVE Map of the World................ -......Prepaid 25€
WAVE LEAGUE MEMBERS PLEASE NOTE THAT ABOVE ESSENTIALS ARE 'SOLD ONLY TO
All the essentials listed on this page are MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS,
never sold to outsiders. They cannot be Send all orders for short wave essentiais to SHORT WAVE LEAGUE, 98
bought by anyone unless he has nlready en- Park Place, New York City. . ) . either both
rolled as one of the members of the SHORT If you do neot wish to mutilate the magazine. you may copy either or
WAVE LEAGUE or signs the blank on coupons on a sheet of paper.

as a member, always provided that he is
a short wave experimenter, a short wave —=
fan, radio engineer, radio student, ete.). | 1 .;t

this page (which automatically enrolls him SHORT WAVE LEAGUE, 98 Park Place, New York, N. Y.

—_—— =

1
If, therefore, you order any of the short * ofeslsn 25
wave essentials without filling out the bg‘w \ 4 " i)
blank (unless you already enrolled as a 4’1 s ' F J A4 2 )
LEAGUE member), your money will be re- o 70 3‘ 2 /¢
turned to you. 'M- ‘:n

! Inasmuch as the LEAGUE is interna-
tional, it makes no difference whether you
are a citizen of the United States or any
other country. The LEAGUE is open to all.

s

an “u‘-ﬁ ', .;,A"
rorrm bt
LLA, o ‘»" >
\w 1 £
AT BIE
‘\_..L " y ¥
t&!""‘ b (

{rowra

preesae

¥ Srxar
Application for Membership == 2 I I o
E atrnsr e oesan
SHORT WAVE LEAGUE G—15¢ for 25 e qees L‘ [
SHORT WAVE LEAGUE {4-33) |
98 Park Place, New York, N, Y. y
1, the undersigned. herewlth desire to apply lor » o |cx|an
membership in (he SHORT WAVE LEAGUE. I iy i N Wl S O 0 P
joinlng the LEAGUE I understand that I am nm L tu fe vu ow Fw fwoam v e e e e e O —— E—35¢ each
asssessed for membership and that 1nére are no F—35¢ each
dues and no fees of llllly kind I lph{d” mysell
to ablde by all the rules ami reguiations of the —— - 5 . g
SHORT WAVE LEAGUE, whleh rules sou are to ﬁnola"r“ WAVE LEAGUE. 98 Purk Place. New York, N Y
send to me on receipt of thls appllcatlon. '"'l'm"r..ue.ay an corolled member In the SUORT WAVE LEAGUE
1 conslder mysell belonglng to the followlng cluss am & new member und attach sy applieation to this eoupomn
(put an XDln correct  jpace) ! s{l:nrur( Wave Ex- Plem send me the following short wave eseentisle sa listed in thik advertisement
perlinenter Short Wave Fan Radle Engil- -
neer {J Studen
1 own the lollowlng radlo equipment:
Transmtting S —
Call Letters......cm-
Recelving
Name
Address mrinan - for T I!E!:(r,la: aeeepta Money f])ln;::l:'/nh ot new U. 5. Stamna In any denoinination. Regieter eash and atampu,
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

Make Money With Short-Wave Sets

An Editorial by HUGO GERNSBACK

® THERE probably has never been a time as propitious
as the present to sell the public short-wave sets.

During the past year, and right now, there is an avid
demand for short-wave equipment of all kinds. This de-
mand has not as yet been satisfied, and probably will not
be for several years to come.

When broadcasting first started, during the radio boom
between 1921 and 1925, everybody wanted to build a broad-
cast set. Millions of people actually built their own re-
ceivers.

The new generation of radio fans now coming along, par-
ticularly the younger people, instead of building broadecast
sets, are out for “distance.” Almost daily thousands are
bitten by the short-wave “bug.” Then too, the depression
helps to keep people at heme and, in the search for some-
thing to do, untold thousands are taking to the short waves
for relaxation, amusement and instruction, as well as for
education.

One thing is certain: there exists at the present time,
and will exist for some time to come, a tremendous demand
from the public for short-wave sets, converters and adapters.
This demand must be filled. Usually, the man who starts
in the game by himself has a hard hill to climb, and it is
here that the experienced man, who already has mastered
the intricacies of the short waves, comes in to make extra
money, or indeed, to earn a living.

I have been astonished to see how alert the readers of
SHORT WAVE CRAFT are and how they have actually been
cashing-in on this demand during the past few months.
Hardly a day goes by without one of our readers sending
in a letter stating that he first built this or that set {which
he saw described in this magazine), and, after it worked
well, he demonstrated it to his friends and neighbors; then
without trying to sell anything he was asked to build sets
for others. One young man in the metropolitan district
has built no less than forty sets to date for friends and
acquaintances, and he is making a very neat profit. He
also reports that, besides the sets he built himself, he also
has sold a number of manufactured sets on which he was
able to get a discount from the manufacturers.

How to Sell Your S-W Sets

There is no doubt in my mind that thousands of our
readers who have built sets can readily seil them if they
go at it right.

Naturally, the easiest way is through friends and ac-
quaintances, neighbors and the like. In small cities, the
local newspapers will probably help along; because, if you
explain to the editor frankly what it is all about, he will
give you a small mention in the paper. Very often a real
business results from this. Of course, not every local news-
paper will feature the young budding genius who is build-
ing short-wave sets which reach the Antipodes, but in this
case a small paid advertisement may help.

Another wide-awake young man tried a different method.
He obtained permission from a department store on the
main street of his community to demonstrate short-wave re-

ception from foreign countries. He had a number of tele-
phone receivers connected in series to his set, which was,
of course, home-built. People came all day long and listened
to foreign stations. Quite a few sets were sold in this
manner. A percentage of the sales went to the store in
lieu of rent for the window display. This idea, it seems,
can be worked with excellent results. Most drug stores,
restaurants and the like have window space, and a few
attractive window cards will call attention to what is go-
ing on.
A Fine Chance for the Unemployed

Most young men who are interested in short waves these
days have a good deal of spare time—many of them have
no employment at all. It should be simple for most of
them to cash in on the demand on short-wave sets and
make a decent living almost immediately. As a rule, it
takes only one demonstration to put over a sale; what
counts, of course, is the actual “pulling-in” of a distant sta-
tion. The rest is easy.

As to building the set, most of our readers will, of course,
know how to go about it. The material is usually bought
from the parts manufacturers or the radio mail order
houses. Baseboards and panels can often be bought in your
home town,

A few words of advice for the entire procedure will not
be amiss at this point. First and most important, because
everything depends upon it, is 100 % neatness. A sloppy set
will not sell others; neat wiring, well soldered, with the
components placed in a geometrical or neat design, helps
enormously. The wiring should be as neat and straight as
possible. If the sets have the earmarks of being home-
made, people will not buy them se readily. You should stress
the idea that the receiver which you are trying to sell is
not in the home-made class, but is CUSTOM-BUILT. Try
to convince the buyer that you are a radio craftsman, that
you take your work seriously, and that you take pride in
turning out a fine job. This will make for confidence.

Watch the Finish on Set!

The finish on the set should be Al. Holes should be
drilled right; the instruments should be mounted straight,
not lopsided. What you are trying to do is to imitate the
appearance of factory-made set as much as possible, and
even try and go it one better, which you may find hard
to do.

There are some people who would not touch a custom-
built set, no matter how low the price. Usually people
who have some money will want a factory-built set; and,
of course, you should not try to discourage this idea. The
reason is that you can make a good profit from such sets
just as well as if you built the set yourself. Most radio
manufacturers are willing to give you a good discount;
and the chances are that you will make more money on the
factory model than you ean make on your own. To those
people who have not as much money to spare, the custom
built model will probably appeal more strongly.
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On bhoard the “Elettra”: An unusual por-

trait of Marchese and Marchesa Marconi

on board the yacht “Elettra.” They have
a baby daughter.

® THE Study of what may be termed

“very short” waves dates from the
discovery of electric waves themselves,
that is, from the time of the classical
experiments of Hertz and his contem-
poraries some 42 years ago.

In many of these experiments Hertz
used very short electric waves, and con-
clusively proved that these waves fol-

Fig. 6.

wave transmitter which is giving a regu-

lar service between the Vatican City and
Castel Gondolfo.

Remote control of ultra short-

1933

RADIO ON ULTRA

By MARCHESE GUGLIELMO MARCONI, G.C.V.0.

SHORT WAVE CRAFT for APRIL,

The world has been waiting for a word from the master radio
genius, Guglielmo Marconi, concerning his latest experiments
and the results obtained with radio transmission on the ultra
short waves. The editors are happy indeed to present herewith
Dr. Marconi’s own personal description of the experiments on
ultra short waves, which have been heralded many times in
brief newspaper reports from Europe, but this is the first
authentic presentation of the technical facts describing the
type of circuits and apparatus used.

and characteristics of these very short
waves.

lowed the same laws as waves of light

as regards speed of propagation, re-
flection, refraction and diffraction.

38 Years Ago

The problem of utilization of very
short waves for wireless communica-
tion is not a new one to me, for I have
devoted to it much thought and labor
since the tine of my earliest wireless
experiments 38 years ago.

In 1896 I was able to demonstrate to
the engineers of the Post Office that
waves of the order of 30 centimeters—
corresponding to a frequency of ap-
proximately 1,000,000 kilocycles, and
now sometimes termed *“micro-waves”
——could be successfully used for tele-
graphic communicattion over a distance
of 1% miles by employing suitable re-
flectors, Later this distance was in-
creased to 2% miles,

In 1916, war requirements called for
methods of radio communication more
secret than those which were then in
use, and reopened the interest of the
directive properties inherent in the
very short waves, and I again turned
my attention and investigations to the
generation and reception of very short
waves.

At that time, using special spark
transmitters and a 2-metre wave-
length, 6 miles of reliable communica-
tion was secured; and later tests with
the same v-avelength, carried out at
Carnarvon, gave good signals at a dis-
tance of over 20 miles, with the indica-
tion that a greater range would have
been possible.

Electromagnetic waves under one
metre (1 metre 3.28 ft. 1 centi-
meter = .39 inch) in length are usually
referred to as ‘“quasi-optical” waves,
the general belief being that with them
communication is possible only when
the two ends of the radio circuit are
within visual range of one another;
and that consequently their usefulness
is defined by that condition.

Long experience has, however, taught
me not always to believe in the limi-
tations indicated by purely theoretical
considerations or even by calculations,
for these—as we well know—are often
based on insufficient knowledge of all
the relevant factors, but, in spite of ad-
verse forecasts, to try out new lines of
resecarch however unpromising they
may seem at first sight.

It was about eighteen months ago
that I decided again to take up the sys-
tematic investigation of the properties

www americanradiohistorv com

At the beginning of our work a
choice had to be made between two al-
ternative ways of attacking the prob-
lem—by the magnetron or the electron
oscillator.

A Tempting Road

As a powerful transmitter was the
principal aim, the magnetron road was
a very tempting one; but the necessity
of employing rather high potentials, of
producing an auxiliary field, and doubts
of being able to ensure good modula-
tion, made us prefer the Barkhausen-
Kurz effect.

Not less tmportant was the choice of
the wavelength to be employed. Since
it appeared improbable that there
would be any great difference in the
propagation properties of waves of,
say, B0 to 20 centimetres, we decided
first to concentrate our etforts on the
generation and efficient radiation of
what may be termed a medium wave-
length on the niicro-wave scale—that

Fig. 7.
switchhoard of the

Back view of the remote control
Vatican City-Castel
Gondolfo ultra short-wave transmitter.



www.americanradiohistory.com

SHORT WAVE CRAFT for

APRIL, 1933

711

SHORT WAVES-..o»

Fig. 8. Five-unit reflector four-unit transmitter used for long-

distance tests on the ultra-short waves.
side by side.

is, a wavelength of the order of .5
metre (600,000 kilocycles).

The first circuit tried was of the
well-known Barkhausen and Gill Mor-
ell plate-grid Lecher-wire type, which
has been used in nearly all recent ex-
periments.

Cylindrical-plate Tubes

In that circuit we tried—with vary-
ing success—all the new and obsolete
receiving and amplifying tubes of the
cylindrical-plate type that were avail-
able; but as soon as they were pressed
for power, their life proved to be only
a matter of minutes.

Our efforts were therefore directed
towards the production of a more suit-
able tube; and after a time a tube with
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TwE OUTSIDE FILAMENT TUNING —— ——— _‘I
THE INSIDE FILAMENT TUNING
THE OLATE TUNING o~ mm —om e — e

THE AERIAL AND FEEDER IMPEDANCE TRANSFORMER —

They work in phase

a 4-ampere tungsten filament and a
molybdenum grid supported by electri-
cal welding on molybdenum was pro-
duced, which led to a great improve-
ment so far as the power obtainable
and the life of the tube were concerned.

However, the inadequacy of the
plate-grid Lecher circuit was soon ap-
parent, and a new symmetrical two-
tube circuit was thought out, and tried
after two special tubes—the mirror
images of one another—had been con-
structed for it.
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Fig. 4. This photograph gives a good
construction of the reflector used for ultra short-wave trans-

—

Fig. 1. The latest type of Marconi trans-

mitting circuit for use on ultra-short

wavelengths. Special tubes have been
developed.

Fig. 2. Distribution of potential along

filament and filament-tuning and plate-

tuning circuits of ultra short-wave trans-
mitter.

Fig. 3. This diagram jllustrates the meth-

od of keeping in step two unit transmit-

ters. spaced three-quarters of a wavelength
apart.
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The development of this new circuit
has led to the present new transmitting
circuit, and is shown in Fig. 1.

New Electronic Oscillator

This new electronic oscillator is char-
acterized by three definite tunced cir-
cuits, namely, an inside and outside
filament-tuning and a plate-tuning cir-
cuit, and also by the use of a feeder-
impedance transformer, the purpose of
the latter being to match the internal
resistance of the tubes with that of an
efficient dipole aerial. These various
circuits are indicated in Fig 1.

The small dises at the end of the
dipole aerial are acting as end capaci-
ties, and our experience has definitely
indicated that their use secures more
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This interesting portrait of Marchese Marconi was taken in his study on hoard the
vacht “Elettra,” which has been the scene of many important radio developments.

radiated power and renders easier the
adjustment of the feeder-impedance
transformer than is otherwise possible.

The plate tuning and the inside-fila-
ment tuning are the most important of
all; in fact they are the controlling fac-
tors of the wavelength at which the
transmitter can be made to oscillate
with efficiency, all the other adjust-
ments being dependent upon them.

It is necessary to point out that the
correct length of conductor required to
connect the two plates together to se-
cure plate tuning is very small—it is
only about 5 centimetres for a wave-
length of the order of 50 centimetres
—and the explanation of the fairly
long kind of Lecher wire, shown in
the above diagram, is that it has been
found possible and also desirable to add
to that short conductor another con-
ductor one wavelength long, bent back
on itself to avoid loss by radiation.

The action of the plate tuning is eas-
ily followed. It controls the frequency
of the oscillations in a manner analo-
gous to a straight steel bar vibrating
with its middle point fixed.

This is really the case, since by con-
necting a thermo-couple in the middle
of the tuning-plate conductor and leav-

GRIL
TUNING

/ CouPunG
TUsE

A+ P

J
INNER FILAMENT
TUNING

ing the other conneections free, the two
plates and the conductor behave like a
dipole aerial terminated by large end
capacities.

The inside and outside filament tun-
ing might at first appear to be acting
only as effective chokes, but in fact
both are necessary to ensure the cor-
rect distribution o?potentials along and
between the elements of the new cir-
cuit.

The correct distribution of the po-
tential along the plate and filament
circuits, obtained by these tunings, is
shown in Fig. 2.

Of course, it is not sufficient to tune
correctly all the external portions of
the new circuit; it is necessary also
to adjust the electrical supplies to the
tubes employed to generate electronic
oscillations between their electrodes to
a frequency corresponding as closely as
possible to that to which the external
circuit is tuned,

The degree of filament heating is an-
other important factor upon which the
efficiency of the transmitter depends
and naturally, the development of the
tubes has proceeded parallel with that
of the circuit.

Tube Details

The filament thickness in the tubes,
the diameter and pitch of their grids,

1933

and the length of their plates and grids
were successively varied until the best
results were obtained. The method of
supporting the electrodes was also in-
vestigated and found to be a matter
of importance.

The radiated energy of one standard
unit transmitter has been measured by
placing the whole apparatus—except
the aerial and feeder-—in a calori-meter
and taking temperature curves first
with the transmitter in oscillation, and
then in non-oscillating condition, all the
electric currents being kept constant.

Consistent results were obtained by
this method, indicating an average ra-
diation power of 3.5 watts.

The power absorbed by the filament
is approximately 30 watts, that by the
grid approximately 25 watts, the over-
all efficiency being, therefore, about 6
per cent, increasing to 14 per cent, if
the %rid power only be taken into ac-
count,

Transmitters in Parallel

The possibility of substantially in-
creasing the radiating power of a trans-
niitter was successfully realized by
running several of these unit trans-
mitters in parallel with their aerials all
in line and spaced so as to secure the
maximum directive effect.

The keeping of these unit transmit-
ters electrically in step has been ren-
dered possible by linking up, two by
two, the outside filament tuning of
adjacent transmitters by means of
phasing links 1% wave-lengths long.

Fig. 3 shows the schematic diagram
of the arrangement for parallel work-
ing, It will be noticed that condensers
are placed at the maximum ecurrent
points, in order to permit of the inde-
pendent regulation of the filament-
heating current of each tube, the same
principle applying in the case of four
transmitters.

Modulation Methods

There are several ways of modulat-
ing the new transmitter, the principal
methods being to super-impose the
modulation on the grid high-tension
positive D.C. supply, or on the plate
steady bias negative potential.

But there are many other ways such
as push-pull action on the plate or the
grid, or even push-pull between two
transmitting units. All these methods
were tried and their peculiar character-
istics ascertained, but the plate modu-
lation was adopted at least for the time
being, on account of its simplicity.

In the case of several transmitting
units working in step, all the plate cir-
cuits are connected in parallel and are
consequently modulated simultaneously.

(Continued on page 745)

Fig. 9.

Photegraph of the four-unit transmitter used in conjunction with the reflector

system illustrated in Fig. 8.

Left:

Fig. 5. Schematic diagram of the latest Marconi receiving circuit for ultra

short-wave operation. It should he noted that the filament circuits are tuned, as well
as the plate and grid circuits.
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TELLER
ALASKA

The picture story of one of
the moat amazing short-wave
dramas of all time: a ham
in Alaska overcome by poi-
sonous fumes, was rescued by
“amateur” radio messages
“short-waved” over a 20,000
l mile circuit.

HAM'S Life Saved by
20,000 Mile Code Flash

® A REMARKABLE rescue by short-

wave radio was effected a short time
ago, whieh involved four amateur radio
stations scattered half way over the
earth. Clyde Devinna, famous movie
camera man and chief operator for
Metro-Goldwyn-Mayer, was communi-
cating by short wave radio with an-
other amateur operator in New Zea-
land. Over the gaping 10,000 miles of
space, Clyde Devinna was rattling his
key in fine shape, when suddently the
code signals ceased! In the unusual
cut off in the flow of code signals
which followed, the operator in New
Zealand sensed danger and that some-
thing was radically wrong.

He instantly started flashing the fol-
lowing radio distress signal:

‘“Come in—come in—any Pacific
Coast amateur—please answer—emer-

ency "’

Eight thousand miles away, across
the broad Pacific in Carmel, California,
there was another short wave ‘“ham,”
who happened to be listening in at
the moment—~Colonel Claire Foster,
millionaire radio amateur of Carmel.
Colonel Foster was surprised to learn
that danger was threatening his old
friend, Clyde Devinna, way up north
in Alaska. Yes, his friend, Devinna,
lay unconscious in that Alaskan shack,
with the snow banked up to the win-
dows and the thermometer 50 below
Zero.

The next act in this startling short-
wave drama took place in the space

“Ham” overcome by gas in
Alaska is saved by code signal
flashed from New Zealand to
California and back to Alaska,
a ‘20,000 mile radio rescue.”

of a few moments. Colonel Foster
started calling **ham” radio stations in
Alaska—2,000 miles te the North,
Thanks to the Colonel’s powerful
amateur radio transmitting set, he had
soon ‘‘raised” an amateur station at
Teller, Alaska, the same town in which
Clyde Devinna lay unconscious in a
gas-filled shack.

The Alaskan amateur, who heard
Colonel Foster’s astenishing dot and

Many New Sets are
Going Through our
Laboratory!
Several of these will

be described in the
next issue
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dash message, hastily donned furs and
snow-shoes and made his way to Clyde
Devinna’s shack. He smashed in the
door and dragged Devinna to safety.
Devinna was the victim of poisonous
fumes given off by a gasoline heater,
which due to the small amount of air
in the shack, soon poisoned him suf-
ficiently to overcome him.

German U. 8. W, Television

The German ultra short-wave tele-
vision transmissions take place at ir-
regular hours with a 300 watt trans-
mitter on a wave-length of 6.74 meters
or a frequency of 44,480 kc. The
transmissions are at 60 lines and a
sequence of 25 pictures per second.
The latter figure will likely be applied
in the future by all German television
senders, inasmuch as alsec the movie
film works at this speed and the use
of films on television transmitters is
contemplated even at this early date
on a large scale.

The Déberitz transmitter of the
Reichspost Zentralamt (German Post
Office Department) also works with a
frequency of 25 pictures per second;
however, only with 48 lines. The
transmitting for some time now has
been on 142.9 meters or 2100 ke,
usually every day between 9:30 to
11:30 p. m. In the event of trans-
mitting talking movie films, the voice
will be emitted on 92.31 meters or
3250 kc.—Radiowelt.
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DAVENTRY Station

England’s new short-wave station at Daventry, is
known as the Empire Transmitting Station; and is re-
ported coming in very strong in this country.

® THE new Empire Transmitting Station was recently put

in operation at Daventry, England, and has been re-
ported by many readers of SHORT WaVE CRAFT as com-
ing in with very little fading and great signal strength
in this country, is one of the most powerful in the world.
in a recent article in World Radio, to whom we are in-
debted for the accompanying information and photos, it
is stated that most probably the majority of programs
radiated from the Empire Station will originate in Lon-
don; they will reach Daventry via the Control Room at

e,

Empire S-W broadcasting station

at Daventry, Top—View of whole

transmitter; Lower view, inside

of a power output stage taken
from hack.

b

Broadcasting House. But pro-
grams ean also be taken from
other centers such as Bir-
mingham, Manchester, ete., by
means of telephone land-lines
which link the various centers.

The control rooms are
acoustically treated and con-
tain loud speakers; head-
phones can also be used, if
necessary. All of the ampli-
fiers in the control and moni-
toring departments are sup-

.\'e“f British S-W hroadcasting station at Daventry. The six
“uni-directional” aerials, with the two latticed masts and the
Empire station building in the background.
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Above—ground plan of the directional antenna arrangements
at Daventry, where the powerful short wave heams are hurled
to distant climes.

plied with current direct from the A.C. power
circuit at 415 volts and 50 cyeles. Parts of the
power supply equipment at the new Daventry sta-
tion comprise boiler, engine and dynamo power
rooms, together with a special tube water-cooling
plant. In order that different wavelengths may
be used as seasonal changes require, etc., each
short-wave transmitter was designed to work on
different wavelengths between 14 and 50 meters
and furthermore they are arranged so that changes
- from one wavelength to another can be
made in the minimum amount of time.
The paneis of the instrument cubicles
are of black slate; the panels are
screened from the transmitter compo-
nents in the cubicles by duralumin
scereens fixed to the back of each panel

In order to preserve a constant fre-
quency, the frequency of each master
oscillator tube is controlled by a
quartz crystal, a separate crystal be-
ing employed for each wavelength
used. A series of frequency doubling
stages are employed so that crystals
of fairly low frequency can be uti-
lized on wavelengths below 17 meters.
The crystal frequency is doubled three
times, thus giving an overall multipli-
cation of eight times, so that the
crystal used for any particular wave-
length oscillates at one-eighth of the
transmission frequency. On wave-
lengths above 17 meters, one or two
doubling stages are wused. Each
crystal is housed in an asbestos-in-

(Continued on page 744)
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copper  wire.

hewn the typieal "‘compro-
mixe’”’ short wave antenna system sult-
/ able for covering the entire band of from
The fint-top portion,
Aland A2 must be cut to exact length.
Each ol the wires, Al and A2,is 336"
o i4 enamelcd copper. The
[ - 3 insulators are of glass. Note the
feed line" coming dowm the center,
The feed line is niso of No. 14 enameled

It s transposed about
every 15 inches with s« THRANSPOSI-
TION BLOCK, s+ shown in the illus-
tration to the right.
“leeders” as they wnre called In whort
wave practice. are to be 66 feet long

s - (each wire). These feeders are apaced LA
- 2" apart and held in place hy the transpo- BAKELITE
sition plocks. in the antenna illustra- .
P tion “P" in u coupling coi! which couplex
the antenna to the recsiver. The ground gL —
wire is removed from the receiver. L
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The lead-in. or
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Some Things You Don’t
Know About S-W Aerials

By DON C. WALLACE

® FEW people realize what a pro-

nounced improvement in reception
is had from the use of a properly de-
signed short-wave antenna system. It
must be correctly laid out, correctly
built and correctly installed in the
proper place.

The best location for an antenna is
on or over vacant property. A ‘“back
lot’” antenna is superior to omne that
is stretched across the housetops. The
unusually large network of house-wir-
ing, all of which is directly, inductive-
ly or capacitatively coupled with all
of the electrical devices in the city,
picks up noises which are inherent in
the wiring system but which are not
picked up a few yards distant.

Too many treatises on antenna sys-
tems deal with the subject in a vague,
general manner. Actual dimensions
are left to guesswork. This article
gives exact dimensions, their impor-
tance being such that the success of
short-wave reception depends upon
them to a greater extent than the aver-
age experimenter is aware of. A sur-
prisingly large number of new stations

g g o g g g g o e g o g o g g "

Several surprising facts concern-
ing short-wave aerials are given
in the accompanying article by
Don C. Wallace, one of the best
known short-wave experimenters
in the country. If you want the
best S-W aerial, it should be con-
structed with very heavy copper
wire, such as No. 6, 8, or 10, with
No. 12 for the feeder system.
Furthermore, bare copper wire
starts to corrode on the surface
within forty-eight hours after
erection and its efficiency is there-
fore impaired at the very start.
Enameled wire or the new Chro-
moxide is ideal for the purpose.
Reception noises can be mostly
eliminated by using a transposi-
tion feeder system from the
antenna to the receiver. Also,
solid wire is preferable to stranded
cable for S-W aerials.

- e Beiady ity

will be heard if the proper short-wave
antenna system is used.

The dimensions and placement of the
antenna are more important than the
kind of wire used. The ideal antenna
wire is that of the largest size, con-
sistent with the ability to erect and
permanently suspend it in the proper
place. Conditions too often do not
permit the use of large wire, neither
will the pocket book afford it. A com-
promise must be made. Radio, in all
its branches, is a compromise . . . be-
tween convenience, cost, time, ease of
construction and operation, availability
of material, knowledge of the subject,
inherent inhibitions against things
“new” or those that differ from the
traditional. This article deals with the
successful and practical compromise
of antenna systems that are within the
reach of all.

The Size of Wire to Use
In order named are the practical
sizes of antenna wire which are best
suited for short-wave reception:

1. No. 6, No. 8 or No. 10 solid copper
enameled wire for the flat top por-
tion and No. 12 enameled wire for
the feeder systeni.

2. No. 12 solid copper enameled wire
for both the flat top and feeder
system.

3. No. 14 solid copper enameled wire
for both the flat top and feeder
system.

Wire smaller in size than No. 14 is
not strong, mechanieally. It will not
permit of “full stretching” when pulled
taut. As a last resort No. 16 enameled
wire eould be used with perfectly sat-
isfactory results. In general it is sug-
gested that No. 12 wire be used for
spans of more than 100 feet and No.
14 for spans of less than 100 feet.
Enameled wire is the more practical to
use. Radio frequency ecurrents have
a tendency to travel on the surface of
the wire. Bright new copper wire
would be best If it could be made to
retain its shiny finish. The R.F. (Ra-
dic Frequeney) currents travel with
minimum loss on a bright surface, the
antenna system radiates with greatest
ease, and maximum efficiency is the
result. However, corrosion on the
surface of the wire will increase the

(Continued on page 756)
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This pocket size receiver employs a standard
short-wave circuit with several innovations
He has arranged the
regeneration control in the form of a movable
the different wave-bands are
switched into or out of circuit by means of a
home-made switch. A filament-control jack is
: advantageously employed.

made by the author.

tickler coil;

® With two vital points in mind, a

truly “Pocket Size Short-Waver”
and one that any constructer with a
deflated pocketbook can build, I had
a man-sized job on my hands.

A tapped coil wound on an old bake-
lite flash-light tube, with a tickler
wound on an old tube base that slipped
easily ‘inside of the other and made
movable from the panel with a 10/32”
threaded rod, supplanted plug-in coils,
With an inductance switch mounted
on the panel it enabled one to quickly
pass from the low to high wavelengths
almost instantly. The “micrometer
adjustment” gained by the unique re-
generation control was a job to op-
erate.

As the thickness of the case was
not to exceed 2% ”, even the smallest
commercial ‘“B” battery was out. [
use seven of the flat flash-light cells
purchased at the 5-and-10 and wired
in series, This gives 21 volts and from

SHORT WAVE CRAFT for

APRIL, 1933

The Cigar-Box
1-Tube *“CATCH ALL"

The Cigar-Box
short-wave re-
ceiver here de-
scrihed is thor-
oughly portable
and slides under
your arm just
like a Kodak, as
photo at left
shows.

Photo at right
shows the “in-
nards” of the
Cigar-RBox
“Catch-All" re-
ceiver with
headphones.

former use of this type of “B” bat-
tery, I find that it will last at least
six months with ordinary use. Two
round flash light cells, a type 30 tube,
and a 20 ochm rheostat mounted inside
the case and set at the best operating
voltage, takes care of the ‘‘power
plant.”?

A 23 plate Pilot midget condenser
(.0001 mf.) is used to tune the coil.
All controls are mounted on one end
of the case so that the midget can be
slipped readily into an auto side pock-
et, overcoat, etc.

I find with the variable tickler meth-
od of controlling regeneration that a
R. F. choke is not necessary at all. I
have eliminated switches by using a
filament control jack. This, inciden-
tally, protects accidental drain on the
batteries. By use of little round head
brass brads, I have marked off the dials
for ease in tuning.

Here is my method of making the

By F. L. BATTLES

cover fit on my case. First, assemble
the two ends and top and bottom, using
good glue and fine brads. When the
glue is set then apply the two sides
in the same manner. Allow several
hours for the glue to set. Now, mark
off where you wish to fold back the
lid and split the case with a fine saw.
This will give you a perfectly fitting
top for your case as it was all built
in one piece.

I have had excellent ‘“daylight re-
ception” with the little set. One that
I have built with two stages of audio
added, gives uncomfortable ear phone
volume, and works a loud speaker for
everything but the weakest stations.

There are hundreds of boys and-men
who are anxious to join the army of
short-wave listeners and they can now
do it for a very modest outlay, as prac-
tically all of this job is home-made or
from parts secured at the local chain

(Continued on page 759)
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Wiring diagram showing how Mr. Battles connected up his
Cigar-Box *“Catch-All” Receiver.
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For the uninitiated, we are glad to give ahove & picture diagram
which simplifies matters considerably.

¥=


www.americanradiohistory.com

SHORT WAVE CRAFT

for 1933

APRIL,

Front and rear views of Mr. Myers’ receiver—the arrangement of the parts has not
been changed from the original design but the new 37 and 38 type tubes have heen
incorporated.
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Mr. Myers described his original
3-tube short-wave receiver in the
October number of SHORT WAVE
CRAFT. The receiver at that time
was considered an efficient and up-
to-date job, but in the meantime
the new 57 and 58 type tubes have
made their bow and the author has
incorporated these new tubes in the
circuit of his receiver. He also uses
an electron-coupled detector. The
output obtained with this little
receiver is really surprising and with
only four feet of antenna wire, the
volume on most signals is too great

for phones.

Mr. Myers Modernizes
His 3-Tube S-W Receiver

® In the October 1932 issue of SHORT-

WAVE CRAFT an article appeared
describing a three-tube short wave re-
ceiver which used two type 35 tubes
and one type 47 tube. At that time
this receiver was thought to be about
as effective as it was possible to be, us-
ing those tubes and a single tuned cir-
cuit. Since the announcement of the
types 57 and 58 tubes, this receiver
has been rebuilt and greatly improved.

The first stage, which was an un-
tuned radio frequency amplifier, was
not changed much, except to adapt the
circuit to a type 58 tube. The new
tube is a muech better R. F. amplifier
than the 35. The coupling to the de-
tector is inductive.

Electron-Coupled Detector

Perhaps the most important thing
about this receiver is the electron-
coupled detector. This form of de-
tector is especially suitable to code re-
ception but works very well on broad-
cast reception also., This detector, in
an oscillating condition, provides an
extremely stable oscillator, which is
not affected seriously by changes in
plate voltage. The result is that code
signals take on a new steadiness not
obtainable with other detectors.
Blocking does not occur readily.

Regeneration Control Features

In using the 57 it is found to give
great sensitivity when used with a high
screen voltage. Since regeneration is
controlled by the voltage on the screen
and the number of turns in coil L3
and a high voltage is desired on the
screen, it is necessary to keep the num-
ber of turns on L3 a minimum and
still be able to make the detector os-
cillate. It is very important that these
facts be considered or the full sensi-
tivity of the 57 will not be realized.
It is not difficult to make the detector
oscillate in this circuit; in fact, one
turn is sufficient for the 20, 40, and
80 meter bands. The spacing of this
coil can be adjusted until oscillation
occurs with 90 volts on the screen.
The regeneration control R6 should be
turned to the right about as far as it
will go for this adjustment and the coil

By 1. O. MYERS,
Physics Dept. West
Yirginia University

spaced up or down until the detector
just oscillates. Coil L3 is wound in
oppostte direction from L4. Even
higher voltages than 90 volts may be
used on the screen, but the detector
may become too sensitive and howling
will result.

Shielding of Tuhes Desirable

The R. F. by-pass condenser C4 and
the R. F. choke are very necessary
and contribute much to the stability of
the receiver. However, C4 must not
be made too large or a serious loss of
volume will occur. Any value from
40 micro-microfarads to 100 micro-
microfarads will do nicely. Shielding
of the tubes is desirable.

The audio stage is very simple and
used a type 47 tube. It i3 coupled to
the detector by means of a National
Type $-101 inductor. If more than

135 volts are used on the 47 it is de-
sirable that some form of coupling
device, such as an output transformer,
be used between the 47 and speaker.

The heaters of all three tubes are
wired in parallel and are fed by a
2% volt transformer. A power-pack
supplies the plate power, or batteries
may be used if desired.

The output of this little receiver
is really surprising. With only four
feet of antenna the volume on most
signals is too great for phones. As
before, the Aero Hi-Peak is included,
but it may be omitted unless great
selectivity on code is desired.

A word or two in reference to the
best form of coupling the output cir-
cuit to the 47 pentode will not be
amiss. In the R. C A. Radwtron Man-
ual the following important informa-
tion is given: Any conventional type
of INPUT COUPLING wmay be wused
provided that the resistance added to
the grid circuit his this device is not too
high. Transforiner or impedance coup-
ling devices are preferable. If input
resistance coupling is used, a grid re-

{Continued on page 755)
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Diagram sho:vim: the new connections devised by Mr. Myers for use with the 57 and
58 type tubes, in his excellent design of a 3-tube receiver.
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SHORT WAVE CRAFT for APRIL,

An All-Purpose

Receiver

By J. W. CULLEN, W9CIN

This instrument may be used as a portable receiver, test oscil-
lator, wavemeter, monitor, modulated oscillator, or even as a
small code or phone transmitter.

® HOW many times have home set

builders, experimenters, “hams” and
“tinkers” wanted a portable receiver, a
test oscillator, a wavemeter, a moni-
tor, a modulated oscillator, or even a
small transmitter (code or phone}?
That’s a pretty big order for the fel-
low of moderate means, especially in
these times. The writer (incidentally,
among those of moderate mnieans)
wanted all of those—and got them,
and, strangely, got them at even
lower than moderate price. What is

more, he got them all into one unit, a
very practical and workable unit, and
one small enough to be quite portable.

Another view of Mr. Cullen's versatile

short-wave recciver, which is here heing

used as a wavemeter, with a small hattery
lamp as a resonance indicator.

&
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Simple connections used in Mr. Cullen's

Short-Wave Receiver, which can he used

for most every purpose met with hy ama-
teur radio operators,

This all sounds queer, but the unit
is being used at the present time by
the writer and he finds it one of the
handiest tools he has ever used and
one for which he has far more uses
than he contemplated when he econ-
structed it. The job started out as a
“portable” short-wave receiver and as
the various uses were demanded the
evolution took place. The saving in
money will be obvious as soon as you
see what it really can do.

Set Housed in Small Cabinet

The set proper is housed in a small
wooden cabinet 5” x 64”7 x 21" in-
side dimensions. If such a cabinet can-
not be found, one may be constructed
from cigar-box wood. Only two tubes
of the 30 type are used. The acces-
sories are a set of plug-in coils, a small
45 volt “B” battery, headphones and
two flashlight cells in series, also a
wafer adapter (phonograph type) giv-
ing external access to grid and filament
of the audio tube. This adapter is
slipped on over the tube prongs and
the tube plugged into its socket. The
last accessory can be made; it is a
four or five-inch piece of wire with
a phone tip on one end and a small
battery clip on the other.

Hints on Use

The diagram and pictures tell nearly
all the story but a few notes on the
different uses will help. As a receiver
the connections are obvious and stand-
ard (see diagram). The antenna
connection may be either a primary on
the coil or a built-in series condenser
to the grid coil. Incidentally, the an-
tenna leads are connected to Fahne-
stock clips mwounted on the machine
serews which hold the coil and one tube
socket to the panel. Stations come in
with good volume and regeneration is
smooth.

Five plug-in coils cover the wave-
length range between 14 and 600
meters. There is another plug-in
using small radio frequency choke coils
to convert the receiver into a test
oscillator for superhet intermediate
frequency amplifier alignment.

As a Test Oscillator

As a test oscillator, use the set as
an ordinary receiver in oscillation.
Coupling to the device under test
may be accomplished by mutual indue-
tion, or capacitively by using the an-
tenna condenser as the coupler. For
wavelengths up to 600 meters use the
same coils as though to receive signals.
For the intermediate frequencies of
present day supers use the honeycomb
coil (R.F. chokes) plug-in. If tickler
connections are properly made they
will eoscillate readily. The coils are
from 10 to 15 millihenries each and

WwWwWwW . americanradiohistorv.com
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The remarkably clever

All-Purpose Re-
ceiver here described by Mr. Cullen, who
explains how to use this instrument as a

wavemeter, monitor, test oOscillator, etc.

will tune to frequencies lower than 175
ke., thus taking care of ail broadcast
band *“superhets” being built today.
Intermediate frequencies not repre-
sented by the fundamental range of
this coil can be obtained from har-
monics, and excellent results ean be
obtained easily as far as the seventh.
For instance, if the coil is osecillating
at 175 ke., a fourth harmonic of 700
ke, is generated and made to cause a
“squeal” with a broadcast station op-
erating on that frequency. For 465
ke. intermediate frequency units either
fundamental (232.5 ke.) or (155 ke.)
may be generated.

For a modulated oscillator connec-
tions are made externally by using the
wafer adapter which gives access to
points “XX” in the diagram, constitut-
ing an unconventional Heising system,
which  works wonderfully well. A
phonograph pick-up may be plugged
into the adapter, or a buzzer and bat-
tery may be used, the buzzer being
connected across ‘XX"” so that buzzer
and secondary of the audio transform-
er are in parallel. The detector tube
must be in a state of oscillation.

Now the *“clip-and-phone-tip” wire
comes into use; remove phones from
set and plug tip end of wire into the
phone tip jack on panel, and attach clip
to “HL” lug of the Pilot plug-in form.
If these are not being used a elip ean-
not be used—just wrap a turn or two
of the wire around the “HL” prong on
the coil form and replace in socket, the
idea being to tie together points “Y’
and “Y” shown in the diagram. The
audio tube then receives its “B’ volt-
age through the primary of the audio
transformer, which acts as a modula-
tion choke, causing the plate current of
the detector tube to rise and fall with
changes impressed upon the grid of
the audio tube. The quality of mod-
ulation is excellent.

Used As a Transmitter

Used as a small transmitter, as the
writer has done for local work, all con-
nections are the same as for a modu-

(Continued on page 754)
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HOW I LEARNED
TO HANDLE

CODE

with Speed and Accuracy

vvVv

By THEODORE R. McELROY

Ofticial Champion Radlo Operator of the World

The embryo ‘““ham’’ operator is indeed fortunate in
having the privilege of learning a few tips on how to
learn the radio telegraph code, so as to transmit with
speed and accuracy, from the world’s official cham-
pion, Mr. McElroy. Some little-known facts about
accurate code work are here given by Mr. McElroy.

® SINCE having won the wireless or

radio code championship for three
successive yvears, I have received many
thousands of letters from radio oper-
ators and code students from every
country in the world wanting to know
my methods of training for the code
tournaments. Now, for the first time,
I am writing for publication, giving
some of the facts pertaining to my
career as a radio operator and my ex-
periences as a champion.

In that my accomplishments have
been so closely associated with the
principles taught by Walter H. Can-
dler, originator of the Candler System
for code students and radio operators,
I must necessarily give at least a brief
explanation of this system.

The mind of a code student is com-
parable to a phonograph record, which
reproduces exactly the material that
has been recorded on it. Should there
be an error in this material, the phono-
graph will reproduce the error as faith-
fully as it does the correct material,
and so long as the record lasts that
error will appear.

For some reason, initial mental im-
pressions always are the strongest, the
most enduring. Should the beginning
code student receive, as all too fre-
quently happens, the wrong impres-
sions with relation to the dits and dahs
comprising Continental Code, he will,
like the phonograph, reproduce them

1S TEACHER

W. 1. Candler, the
man who taught Mr.
McElroy manyof the
tricks he knows
when it comes to
firat-hand accurate
code tranamission
and reception. Mr.
Candler, director of
the Candler Sys-
tem, knows just
where the weak spots
are in the embryo
radio telegrapher's
sychology and he
ﬁul made 2 special
study for many years
as to just how a
rndio operator
should learn the
code; slowly and
with iron-clad ac-
eurncy from the
start, There is no
royal road tolearning the code if you really want
to become an A-l1 operator, known for your
“apeed’ and “accuracy.’

APRIL,
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just as faithfully as if they were cor-
rect. And, when these erroneous im-
pressions are once received they are
difficult indeed to eradicate; conse-
quently, the student labors against a
handicap which retards his progress.
Personal contact with many aspiring
code students during the past few
years convinces me that a wrong be-
ginning in this connection is the prin-
cipal reason why the majority of code
students find it very difficult to ever
advance beyond the 8 to 10 words per
minute class.

Fundamental Training Necessary

I can send and receive code as easily
as [ talk or listen to some one else talk,
and while it is seemingly natural for
me to do so, I recall the time when I
did not know a dit from a dah. My
ability to copy code at high rates of
speed, several words behind the sender,
is not natural. While I undoubtedly
was born with the capacity, like every
normal human, I had to acquire the
ability by first learning the neces-
sary fundamentals—by obtaining the
right impressions, and by persistent
practice under the experienced super-
vision and personal instructions of
my teacher. And, in this respect,
I want to tell you I was most fortunate,
and I should feel that what I say
here would be of little value to you
should I fail to give you the facts

Theodore R. McElroy, official champion radio operator of the
world, who has copied code at the tremendous speed of 56% words

per minute.

as I know them from experience.

The all-important thing for the be-
ginner is a thorough knowledge of the
necessary fundamentals. The Candler
System of training begins by defining
these fundamentals upon which code
accuracy and speed are based. The
learning of code without this knowl-
edge would be as difficult as trying to
learn mathematics without a knowl-
edge of the multiplication table. For
example, Candlet teaches the beginner
that there is absolutely no space, that
he can consciously allow, between
parts of any code signal, with the ex-
ception of the period; that ditdah (. -)
does not “stand for” A, but IS A. You
must not translate. You must recog-
nize the sounds, not as “standing for”
certain letters, numerals or punctua-
tions, but as BEING those signals.
Now there is a reason for this which
1 shall amplify later.

Candler shows the student that if
any perceptible space is allowed be-
tween parts of a signal, the signal will
be something other than that for
which it was meant; that is, A will be
transmitted et; B, ts; C, nn; D, ti, and
SO on.

The philosophy of this method is
appreciated when one listens in on any
amateur band. Notwithstanding the
fact that I hold the code receiving
record, I find it very difficult to

(Continued on page 7,8)

One of the code classrooms in the Candler School where the svstem which enabled
Mr. McElroy to win so many records is taught.
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The 1-Tuhe “Oscillodyne™ in actual operation. This is
the set shown on our front cover.
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Graphic diagrams employed by the author

in connection with the text to explain the

interesting action taking place in the
“Oscillodyne.”

SHORT WAVE CRAFT for

® THE short-wave re-
ceiver which is de-
scribed in this article
depends for its opera-
tion on a principle
which the writer be-
lieves is presented for the first time
herewith. This receiver, while not
presented as destined to replace ex-
isting methods of reception, is, never-
theless, in many respects the ideal re-
ceiver; particularly for the short-wave
beginner or would-be beginner who is
interested in obtaining the maximum
‘“results per dollar’” obtainable.

The fundamental circuit is shown in
Fig. 1. A cursory examination will
indicate that it is nothing more nor
less than a simple oscillatory circuit.
The feedback, however, is considerably
greater than that required for the mere
production of sustained oscillations,
being of sufficient magnitude to pro-
duce trregular oscillation. This means
that the oscillatory circuit is period-
ically rendered inoperative at a fre-
quency dependent on the amount of
feedback and on the value of the grid
condenser and leak employed. 1In this
receiver the oscillations are stopped
and started at a super-audible fre-
quency by proper selection of these

APRIL, 1933

The ‘““‘OSCILLODYNE?"
1-Tube

WONDER
SET

By J. A. WORCESTER, Jr.

This is the first of a series of articles on the “Oscillodyne”
prepared by the inventor of the circuit, Mr. Worcester.
The second article will appear in the next issue.

Part 1.

three constants as explained later.

The manner in which such a circuit
can be employed for the reception of
radio frequency signals can be de-
scribed as follows. In Fig. 1 is rep-
resented a high frequency disturbance
of amplitude “A”. If suech a signal
is present on the grid of the oscillator,
this signal will build up as in Fig. 2B.
In an ordinary oscillator, oseillations
would build up to a value “B” (de-
termined by the tube charaecteristies),
as shown by the dotted lines of Fig.
2B. In this circuit, however, the feed-
back is too great to allow the electrons
on the grid to leak off sufficiently fast
to maintain a constant mean grid
potential. The result is that the mean
potential of the grid decreases, caus-
ing a corresponding decrease in the
plate current as in Fig. 2C. As the
plate current decreases the plate re-
sistance increases, causing a decrease
in the mutual conductance of the tube.
Finally the plate current is reduced to
a value *“C” at which the mutual con-
ductance is no longer sufficient to
maintain osecillations and they die out
as shown in Fig. 2B. The negative
charge accumulated on the grid of the
tube then leaks off at a rate determined
by the time constant of the grid con-
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Schematic wiring diagram showing how to connect the few simple parts composing
the “Oscillodyne.”
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A REALLY NEW CIRCUIT
E are pleased to present to our readers an entirely
VV new development in radio circuits.

Under the name of “The Oscillodyne,” Mr. J. A,
Worcester, Jr., has developed a fundamentally new circuit,
and he describes the theory as well as the practical applica-
tion in this article. This circvit, which is of the regenerative
variety, acts like a super-regenerative set, although it does
not belong in this class. Its sensitivity is tremendous.

The editor, in his home on Riverside Drive, New York,
in a steel apartment building, was able to listen to amateurs
in the Midwest on this simple one tube set, using no aerial

1933

and no ground!

With a ground alone, a number of Canadian stations were
brought in, and with a short aerial of 40 feet length, many
foreign stations were pulled in easily.

This circuit is certainly an epoch-making one which
should find immediate acceptance by the entire radio
fratdmity. The circuit has the advantage that it is not
tricky if good material and common sense are used.

The set was tested in different parts of the East, and it
has been found that the results are satisfactory in practically

every location.

In our own estimation, the Oscillodyne is one of the
greatest recent developments in radio circuits, and the
editors recommend it warmly to all readers.

denser and leak, whereupon the cycle
repeats itself as shown.

A similar group of curves is shown
in Fig. 3 for an initial disturbance hav-
ing five times the amplitude of that in
Fig. 2. The important thing to notice
is that the average plate current (““D”
Fig. 3C) is less than in the preceding
case due to the greater number of
“dips” the plate current makes during
a given interval of time. Thus, it be-
comes obvious that a variation in the
intensity of the signal applied to the
grid results in a corresponding varia-
tion in the average plate current. Con-
sequently, a modulated radio frequency
signal will* produce audible variations
in the current flowing through the
earphones in the plate circuit.

To sum up, it can be stated that the
operation of this-circuit depends on
the fact that in an oscillatory cireuit,
prior to the establishment of sustained
oscillations, the time required for an
impulse to build up to a given value is
proportional to the initial value of that
mmpulse.  This contrasts with the
super-regenerative circuit in which

721

Rear view of the “oscillodyne,” with parts laheled to

worrespond with those in the diagram.

use is made of the fact

that the value to which

an impulse will build during a given
interval of time is dependent on the
initial value of that impulse.

Before leaving the theoretical side
of the subject it might be advisable to
point out that for proper operation of
the circuit it is necessary that the os-
cillations in the grid circuit entirely
die out during the period in which the
charge is leaking off the grid. This
is to enable the next train of oscilla-
tions to build up from the amplitude
of the signal present on the grid at
that time and not from the amplitude
of the preceding train of oscillations
which would otherwise be present.
Thus it will be found that for satisfac-
tory reception of broadcast frequencies
the damping constant of the coil and

Rt
condenser combination ( & 2 ) is not
large enough without adding consider-
able external resistance, which necessi-
tates a corresponding increase in the
feedback employed. The feedback can-
not be increased indefinitely, however,

(Continued on puge 747)
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Picture wiring diagram for building the

“Oscillodyne”; an “A-B-C” analysis of

the set.
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Mr. Baldwin’s receiving antenna, a single wire extending hetween points X—X;
average height above ground is 14 ft.

A South American
7-Tube All-Wave
Superhet

By P. P. BALDWIN and C. W. PALMER

$20.00 January Prize Winner

@ This article has been written to de-
scribe an unusual type of receiver,
designed to operate under extremely
unfavorable conditions, over long dis-
tances. There is nothing radical or new
in it; it is simply the result of experi-
ments carried on over a period of time,
to overcome a condition of static that at
first appeared impossible to combat.

The writer is in a part of the world
that is notorious for poor and noisy re-
ception; due probably to lack of vege-
tation, lack of rains and the fact that
the earth is heavily mineralized with
copper. Tocopilla (Chile) is located on
a narrow strip of land about one-half
mile wide with hills 1,200 feet high and
almost vertical to the east and the Pa-
cific ocean on the west.

A number of superheterodyne receiv-
ers have been built, ranging from auto-
dynes with 30 ke. intermediate fre-
quency amplifiers, to the present set
with a 425 ke. amplifier. It is necessary
to have good sets here, for our near-
est stations are W2XAD, W2XAF and

Front view of the 7-tube “superhet,” with LF. coil shields in
place,

W8XK, which are about 3,500 miles
away. With this set I get France, Ger-
many, England, Italy, Spain, Indo-Chi-
na, Japan, Australia and the United
States, every day and night, consistent-
ly! Of course, on some days and nights
there is an unusually large amount of
static, but we average about 809% of
the time when reception is well worth
while. All this is on the loud speaker,
for I threw phones away three years
ago! When I have to sit with a pair of
phones clamped on my head, I’ll give up
radio.
The Chassis and Shielding

The chassis of the set is 20% inches
long by 113% inches wide with 2 inch
sides. This allows ample space to mount
all by-pass condensers and resistors be-
low deck. I used a piece of 4 inch
sheet brass for the chassis as it was
the only metal I could get, except iron.
What a job I had bending the sides and
ends for the walls and then when it was
welded the whole thing warped and had
to be drawn back into shape by peening

wWww . americanradiohistorv.com
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Suppose you lived in the “world’s
worst’”” radio location. A place
where the static made a barrage of
heavy artillery sound like a pop-gun
by comparison! What kind of a
set would you use?

This is only one of the difficulties
that Mr. Baldwin, an engineer in
Tocopilla, Chile, had to contend
with. The extremely bad static is
supposedly caused by the reaction
of the cold Humboldt ocean current
which runs along the coast, on the
dry hot air from the high inland, as
well as the lack of vegetation and
the character of the land, which
incidentally is heavily mineralized
with copper.

Mr. Baldwin has been in this
country for a number of years and
has spent considerable time and
money trying to find a receiver that
would satisfactorily pick up the
outside world, especially the United
States. How well he has succeeded
i1s shown in a letter written to C. W.
Palmer, in which stations in France,
Germany, England, Italy, Spain,
Indo-China, Japan, Australia, and
eastern United States are listed.

The system used to reduce the
extremely bad static condition con-
sists of a combination of extremely
sharp tuning, to reduce the noise
picked up on other than the carrier
frequency; and a high frequency
audio cut-off filter. As the nearest
stations to Tocopilla are some 3,500
miles away, it is evident that an
extremely sensitive set is required
to give consistent results. This re-
ceiver employs four stages of im-
pedance coupling in the intermediate
frequency amplifier, using vario-mu
tubes—7 tubes in all. It tunes
from 16 to 550 meters with seven
sets of coils.

it with a ball peen hammer! Those of
you who are more fortunately located
than I can go to a sheet metal dealer

Another view of the superhet, with LF. coil shields open.
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End view of the 7-tube superhet, all “hand built.”

and he will make one for you. There
are radio stores that make a specialty
of making chasses to order out of
aluminum and one of them would be
ideal. You see, we are not situated here
so that we can run around the corner
and order or buy what we need. We
either have to use what we have or wait
three months for delivery of our order.

The shielding for the intermediate
frequency transformers consists of one
shield with four compartments. It is
14 inches long by 3% inches wide by 5
inches high, inside dimensions. In this
instance alse, I had to use what alumi-
num I had, as you can see from the
photographs. Separate shields, either
round or square 3% inches in diameter
by 5 inches high, would be much better.

The LF. shield assembly is 5% inches
from the front of the chassis, which al-
lows space for mounting the modulator
(first detector) and oscillator tubes and
coils, as well as the two tuning con-
densers. To the rear of the shield there
is space for the five tube sockets to be
mounted, with their shields.

The LF. Coils

The intermediate frequency coils,
which - are of the impedance coupled
type and so have only a single winding,
are made as shown in diagram. Pilot
ribbed short-wave coil forms are em-
ployed. Take off the handle as we do
not need it any more and drill a 7/32
inch hole in the center of the bottom
for a 2 inech 6-32 belt. Put the bolt
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Coil data for “all wave” super.

through the hole with the head on the
inside and tighten a nut on the outside.
This is used to mount the coil on the
chassis. Remove the prongs from the
four coil forms and then fasten two
soldering lugs on three of them, using
small serews. On the fourth, fasten
four lugs. The extra lugs on this form
are for the tickler coil of the second de-
tector.

Start winding % inch from the bot-
tom of the form and begin each coil at
the same lug (so as to prevent con-
fusion later) and wind on 132 turns of
No. 32 single silk enamelled wire. Use
care in winding these coils so that you
do not stretch the wire and about every
five turns gently press the turns to-
gether with your finger nail. Use the
same pressure each time so that when
the four coils are wound, they will all
have the same length of winding.

Drill small holes through the forms
at the beginning and end of the wind-
ings and pass the wire down through
the inside to the correct lugs. On the
coil with the four lugs wind 132 turns
the same as the others and then wind
another coil of 12 turns %th inch below.
Wind this coil in the same direction as
the other and use the same size of wire.
This is the tickier for the second de-
tector.

The shielded plate lead from the sec-
ond detector goes to the bottom end
of this tickler winding and the upper
end is the unshielded lead to the radio
frequency choke Ch-5. The shielded

Looking down on the rear of the “all wave" superhet.

plate lead of the preceding tube goes
to the soldering lug to which the top
of the 132 turn winding is fastened. The
bottom end of this winding connects to
the shielded 50 mh. R.F. choke coil
which is located in the shield compart-
ment.

The semi-variable condensers that
tune the intermediate frequency trans-
formers (C3, C4, C5, C6) are XL Vario-
densers type, G5, which have a capac-
ity range of .0001 to .0005 mf. They
are mounted across the top end of the
coil forms with small angles and the
.0003 (C9, C10, C11) and .01 (C12)
blocking condensers have long soldering
lugs soldered on one end and bent at
right angles so they fit over the termi-
nals of the tuning condensers (C3, C4,
C5, C6). Be sure that they are con-
nected to the terminal to which the
plate lead from the preceding tube is
wired.

Assemble the L.F. coils completely be-
fore fastening them to the chassis—
that is, they will have their winding,
tuning condenser bolted on, blocking
condenser in place with the two leads
from the lugs on the coil (to which the
132 turn winding is secured) running
up on the outside of the form to the
two terminals on the tuning Vario-
denser.

Make certain that all the coils are
made exactiy the same—I mean do not
have the plate lead going to the bottom
of one coil and the top of another. By
having all the same you can never be-

Bottom view of the Baldwin-Palmer “All Wave” Superheterodyne Receiver.
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Schematic wiring diagram, showing all the parts and their relation to one another in the South American “All-Wave” receiver

described here by Messers. Baldwin and Palmer.

come confused. The plate lead connects
to the lug to which the top of the wind-
ing is fastened.

When all the LF. coils are finished
and the holes are drilled through the
chassis for the plate wires and the “B
plus” leads to the R.F. chokes and the
chokes are bolted in the corner of the
compartments; the holes can be drilled
in the exact center of the compartments
for mounting the coil assemblies. Put
a nut on the mounting screw and run
it up so that another nut can be put
on underneath the chassis. The 132
turn c¢oil should be about 13 inches
long and the shield is 5 inches high.
The coil should be placed as near the
exact center of the compartment as
possible, so if the bottom is placed
1% inches from the chassis, the top will
be 17 inches from the top. When you
have the ecoil in place, tighten up on
the nuts on top and bottom of the
chassis. Repeat the procedure for each
coil,

Assembly and Wiring

This completes the assembly of the
intermediate coupling coils. The by-
pass condensers C14, C16, C18 and C20
for the plate supply are mounted below
deck, directly under the LF. coils, so
that the radio frequency currents are
by-passed as soon as they come below.
The grid leak mountings R7, RS, RY,
and R10 are bolted vertically on the
outside of the L.F. shield (between the
tube shields) with the top end level
with the coupling condensers C9, C10,
C11 and C12, so that the wires to these
condensers are only about 1% inches
long. The shielded leads to the con-
trol grids of the following tubes are
also soldered to the grid leak mount-
ings, thus making the grid circuits ex-

tremely short. After the grid leak
mountings have been secured and wired,
solder the leads to the L.F. coil assem-
blies and pass the wires through their
respective holes. Then put on the shield
covers and close them up to avoid in-
jury to the windings. First, however,
drill four 3% inch holes in the shield
cover over the adjusting screws of the
variodensers to permit tuning of the
L.F. circuits. Use only a non-metal
screw driver for this purpose, to avoid
making a short-circuit.

Below deck you have mounted the
four by-pass condensers C14, C16, C18
and C20 in the plate leads and now on
top of them mount condensers C22, C23
and C24, which are the by-pass con-
densers for the cathode leads and C21
which is in the screen-grid lead. Now
run a piece of heavy copper wire {(about
No. 14) along this double row of by-
pass condensers and bend it so that all
the ground sides of the condensers can
be soldered to it.

You mmay wonder why this special
ground bus wire—well, I don't believe
i grounding all ground leads to the
chassis and thus allow the stray R.F.
currents to go chasing around at ran-
dom, so I use a copper wire to which
all grounded wires are soldered and
lead the R. F. currents away. All by-
pass condensers in plate, screen-grid
and cathode circuits are grounded to
this lower bus wire and there is another
wire of the same size that is bent to be
soldered to the grounded sides of the
four grid leaks R7, R8, R9, and R10
mounted on the I.F. coil shield can. The
upper and lower bus wires are connect-
ed together by a wire, and neither one
touches the chassis, shields or tin cov-
ers of by-pass condensers, although

Wwww.americanradiohistorv.com

there is a lead from the lower bus bolt-
ed to the chassis by the nut holding
the ground binding post in place. The
“B minus” lead is soldered to about the
middle of the lower bus. This may not
amount to much, but at least it pro-
duces a more workmanlike job. There
is no difficulty to find a place to fasten
a ground lead as the bus wire runs the
length of the chassis. The two wire-
wound Electrad resistors, R19 and R21,
are mounted with two angles with a
bolt running through the center of the
resistors.

The Oscillator and Modulator

The oscillator and modulator tuning
condensers C1 and C2 are .0005 mf. and
of good make. Do not try to use any in-
ferior condensers for we are going
against all rules and regulations by
employing .0005 mf. tuning condensers
for short waves, but we are doing it
and will keep on doing it by using good
condensers where the loss is not too
high and the minimum capacity is low.
In this set I used Hammarlund con-
densers, but in a previous one I used
Kara8 condensers (no longer made)
and they have both been all that could
be desired. Of course, on the short
waves the tuning is extremely sharp,
but personally I do not mind this. I
use the parts I have available, for as
I pointed out before, I cannot run
around the corner and get what I want,
nor can I order by mail and get deliv-
ery in three or four days.

If you have a pair of good .00035 mf.
condensers they can be used, but about
six more turns will have to be added to
the grid coils of both the oscillator and
modulator for the 200 to 550 meter band.

(Continued on page 749)
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Rear view of the dolled up “Go-Getter,”

with untuned R.F. stage and pentode out-

put tuhe added. All tubes are of the 2-volt
battery type.

® WHILE the “Go-Getter” receiver in

the original regenerative detector
and one-stage audio circuit described in
the March issue, Is an excellent re-
ceiver for the average short-wave “be-
ginner,” the more advanced experi-
menter will require a better and move
up to date set. Most of these short-
wave listeners desire a receiver having
enough power for loud speaker opera-
tion on both local and distant stations;
the recetver must have at least one
stage of radio-frequency amplification
to boost the weak signal and to prevent
radiation of the regenerative oscilla-
tions. It is the purpose of this article
to describe, in detail, a method of add-
ing an untuned radio-frequency stage
and a pentode output stage to the short-
wave set described in a previous arti-
cle. This combination makes an excel-
lent “low-cost” receiver for the fellow
who “builds his own.”

A comparison of Fig. 2 with the
original circuit (Fig. 8) shows that
only a few changes in the two tube
set itself are necessary. Isolate the
antenna series condenser from the de-
tector circuit by removing the wire
which connects it to the fixed plate of
the tuning condenser, Do not remove
the condenser from the panel, as it is to
be incorperated in the new circuit. Cut
the wire leading from the lower or fila-
ment end of the coil to the rotor and
end plates of the Cardwell and insert
a Sangamo .006 mf. fixed condenser
(C3) in series with it. This blocking
condenser is mounted on the metal end
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DOLLING UP the
“GO-GETTER”

By HARRY D. HOOTON

In the last number of SHORT WAVE CRAFT, Mr. Hooton described his

2-Tube ‘“‘Go-Getter” receiver for the beginner.

In the present article,

Mr. Hooton explains how to “doll up” the Go-Getter with an untuned
radio frequency stage and also a pentode output stage. This combination
makes an excellent low-cost receiver for the fan who ‘‘builds his own.”

plate of the tuning condenser by means
of a machine screw (see Fig. 1}. Care
must be taken that the fixed condenser
is not short-circuited by the metal plate
of the Cardwell. The 1 m{. by-pass con-
denser (Cb5) is turned around parallel
with the panel, directly under the tun-
ing condenser, and is held in place by
means of two brass wood-serews. Re-
move the UX socket from the audio end
of the set and substitute for it a UY
or 5 prong type, which is required by
the pentode tube.

The next step is to mount the radio-
frequency tube socket, the fixed resistor
and the by-pass condensers. The socket
is mounted first. Place it, as shown in
Fig. 1, at the extreme right, directly
in front of the Pilot Resistograd (look-
ing at the rear of the set) and about
two inches from the coil socket. The
socket should be mounted in the man-
ner which will allow the shortest radio-
frequency leads between it and the
other parts of the circuit. A short
flexible wire terminating in a clip con-
nects the fixed plates of the antenna-
series condenser with the grid cap on
the screen-grid tube.

The 10,000 ohm resistor (R4) is
mounted on the base-board between the
tube socket and the regeneration con-
trol. The by-pass condenser (C6) is
mounted on the base-board between the
socket and the 1 mf. by-pass condenser
(C5). These parts are wired in the
circuit as shown in Fig. 2.

This receiver was designed for oper-
ation with the new low-drain battery
type tubes, but it is possible to operate
with A.C. tubes, provided the proper

filament, plate and biasing voltages are
applied. Not all “B” eliminators will
work properly with this set. We have
obtained the best results with a rebuilt
power supply taken from a Philco re-
ceiver. Unless the experimenter has
had some experience with electrically
operated sets it is best to stick to bat-
teries for power.

It is absolutely necessary that an
output (1 to 1 ratio) transformer be
included in the plate circuit of the pen-.
tode tube, as the speaker windings are
liable to burn out, due to the heavy
current, if connected in the usual man-
ner. This transformer is not included
in Figs. 1 and 2 as it is part of the
speaker which we use on this set. It
is a good idea to examine the speaker in
order to determine if the output trans-
former is built in with the unit. If it
is not, a separate transformer may be
mounted either inside the receiver it-
self or on the speaker.

Best results will be obtained when a
long antenna (50 to 150 feet including
the lead in wire) is used. The midget
condenser may be “shorted out” when
using a short antenna, although the
selectivity is greatly improved by its
use. The improved model is tuned in
exactly the same manner as the two-
tube set.

Key to Figs. 2 and 3. “Special”
Cl—Cardwell tuning condenser; 2 plate

201E type or any 50 mmf. variable
condenser will do.

C2—Fixed condenser .0001 mf.
(Continued on page 758)
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FIG. 2

Diagram at left shows the original 2-tube “Go-Getter” hook-up, as given in the March number. Diagram at the right shows the
improved modified “Go-Getter” hook-up, incorporating an untuned R.F. stage and a pentode output stage.
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Fig. 3. Little need be said concerning this
top view of the new receiver. Its compact-
ness, symmetry of design and complete
expressability are immediately apparent.

SHORT WAVE CRAFT for APRIL,
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A New National

By JAMES MILLEN*

trol and comparatively reasonable in
price. There has been a great deal of
discussion regarding the advisability of
making a combination broadcast re-
ceiver which will also perform satisfac-
torily on short-wave. Several extreme-
ly satisfactory receivers of this general
type have been marketed and are per-
forming a very valuable service in
familiarizing the broadcast listener with
the extremely interesting programs
which are now available on short-waves.
Then, too, several very satisfactory
short-wave receivers for amateur com-
munication purposes have been intro-
duced and have been giving a very sat-
isfactory account of themselves.

The combination broadcast and short-

PHONE BAND
4000-3900 KC

3900-3500 KC.

Fig. 4.

One of the remarkahble characteristics of the new receiver is graphically
portrayed in the accompanying illustration.

Here we have indicated the performance

characteristicsa of the receiver when the “band-spread” coils for the 80 meter band

are employed.

It will be observed that the spread from 4,000 to 3,500 k¢ occupies 100

divisions on the dial, leaving anm overlap of approx:mately 25 divisions at either end.
Due to the special characterlstlcs of the plates used on the candensers, the amateur
phone band of 100 kilocycles occupies approximately half tha space occupied by the

400 kilocycles in the adjacent C.W.

® Nearly all of us recognize that there

is an increasing demand for short-
wave receivers which are highly selec-
tive and very sensitive, simiple to con-

channel.

wave receivers, if they are of the high
quality to which we have referred

*General Manager, National Company.

above, are also very expensive and the
majority of amateur radio telephone
and telegraph communications enthusi-
asts (“hams,” as they are called among
themselves) demand characteristics in a
communications receiver which are not
generally found in the combination
type.

Before embarking upon a description
of the particular characteristics of the
new receiver to be described here, it
may be well to elear up one point which
has been causing a considerable amount
of discussion among short-wave enthu-
siasts and engineers as well. The ques-
tion has to do with the desirability of
covering a great band of wavelength
without the necessity of changing coils.
Experience has led us to the conclusion
that the most satlsfactory type of re-
ceiver for short-wave use is one which
employs changeable coils. We have
made several receivers, in which the
change from one frequency band to
another has been accomplished by a
switching arrangement with coils
mounted directly in the receiver itself.
I do not believe that any receiver can
be made to function as well on all of
the wavelength bands, unless it is pro-
vided with changeable coils. Other ra-
dio enzineers who have argued against
this policy have recently come around
to this way of thinking and several
companies, formerly engaged exclusive-
ly in the making and selling of high-
grade combination receivers, are now
introducing special receivers designed
for short-wave operation exclusively.

Purpose of the New Receiver

In consideration of all these factors
and in view of the extremely satisfac-
tory performance which the AGS re-
ceiver is delivering in all fields of com-
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Fig. 1. The complete circuit diagram of the new Nationa! FB-7 Short-Wave Superheterodyne Receiver.

Seven of the latest tubes

are employed and the receiver is ideal! for use in connection with many services as a study of the circuit will disclose. All of

the heaters are connected in parallel.

from the beat oscillator.
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It will be noticed that one side of the heater circuit is grounded to prevent radiation
Other systems, commonly employed, were found inadequate.
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SHORT WAVE CRAFT f{for

Super-het, the “FB-7"

munication on short-waves, the impres-
sion grew that many of the design feat-
ures incorperated in that receiver could
be applied to a simpler set which would
be ideal for use by the short-wave
broadcast listener, who is particularly
interested in the reception of “foreign”
programs, as well as the amateur oper-
ator who, for his communication pur-
poses, requires a far better short-wave
receiver than the average and who at
the same time cannot afford to avail
himself of the commercial type.

General Characteristies

This new receiver carries the desig-
nation “FB-7". This designation is par-
ticularly applicable to a receiver espe-
cially suited to the needs of the ama-
teur communication enthusiasts. FB
stands for phone band and in the ver-
nacular of the “ham” it also means
fine business, which is an expression
commonly employed to indicate satis-
factory results.

The FB-7 is essentially a short-wave
superheterodyne of the most advanced
type, incorporating many of the feat-
ures only to be found in the most ex-
pensive and elaborate receivers of the
strictly commercial type. As may be
seen from the accompanying illustra-
tion, the entire receiver is compara-
tively compact, while all of the com-
ponent parts are completelv accessible.
The tuning scale is of the full vision
type and is thoroughly illuminated.
Tuning is accomplished by a single
knob and there are no additional ad-
justments of any kind, other than the
volume control. The tuning range of
the receiver is from 15 to 200 meters
or 20,000 kilocycles to 1,600 kilocycles.
Five different sets of coils, with suit-
able overlap, are used to cover this
range; they are of the regular National
commercial type and plug directly into
the front panel of the receiver. Pro-
vision is made for both telephone and
loud speaker operation and the receiver
may be operated from the regular Na-
tional power supply unit or from bat-
teries. “Hams” who desire to use this
type of receiver for communication pur-
poses sometimes find it desirable to
operate from a small filament trans-
former and “B” batteries. This enables
them to duplicate the performance of
the receiver operated from the regular
power supply, at slightly reduced cost.

To be more specific:

Determining upon the eircuit which
would most rearly meet all of the con-
ditions required for the eommunication
services, for which this type of receiver
was designed, was the subject of u
great deal of studv. Another impor-
tant subject was the determination of
the particular types of tubes which
would best function in a receiver from
which so much was to be demanded.
From antenna to loud speaker, we be-
lieve that the FB-7 is the satisfactory
solution to a great many receiver prob-
lems. The following tubes have been
selected because they seemn to suit the
requirements admirably. The first de-
tector is the type 57; the high frequen-
cy oscillator and the beat oscillator are
of the 24 type; the two intermediate
frequency amplifier tubes are 58's; the
second detector is the 56 and the autput
tube is the type 59 pentode. A com-
plete diagram of the circuit emploved
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in this receiver appears
in Fig. 1, but many of
the important features
of the receiver are not
immediately obvious
from a study of the dia-
gram. A study of the
various portiens of the
circuit and the reasons
for their selection will
give a very much more
definite idea of the per-
formanee which may be
expected for particular
types of service.

Take the antenna, for
instance. For suitable
tuning over a wide band
of frequencies, it is de-
sirable to have an anten-
na circuit in which an-
tenna tuning effects are
reduced to a minimum.
A large size primary coil
is always desirable but
in most cases its use has
always been accompanied
by high inductance and

Fig. 2. Front view of the new FB-7 receiver., The full
vigion scale is marked off in 150 divisions. The tuning
calibration curve for each one of the five sets of coils
is mounted on the panel. Directly below the tuning con-
trol there is the calibrated volume control. of the type
which has proven so popular in measuring signal in-
tensity. The c¢oils plug in from the front. Phone jack
is located at the lower left-hand corner of the front
panel; switeh in lower right-hand corner throws the
beat frequency oseillator in and out of circuit,

capacity which, in turn, have made a
tuning free antenna system almost im- o0 7 ==: T T
possible. My experience in the design &ifi ?J ﬁu&ﬁj s 'f, at
of short-wave receivers and the success = o A ” SmsmmmN ,E ]
obtu;inec(ii illl connectlionf with National o T Ht i»—f‘ ]
standard plug-in coils for example, re- | s ooufodil i II1 T L b s -
sulted in following a somewhat l;imilar o e CO, %3%1%?]«
procedure in connection with the coils TR R T P TR
designed for the FB-7. The antenna |9 ~FHHH— o c] t&—- ]
primary is interwound with the second- | = T e T T PR
ary, in a manner which brings about |z ™ EESS S SSSEEs: ESSEESEESEERE
a considerable loading effect which is R c=====s=SSsaas i con 9 =[-I-_—-
constant and also permits utilizing the |2 i Hﬁ-#i‘ %ﬂ* HEHHH
advantage of close coupling, without |3z = f - ami r'._;_-_A_;_i."; HH
any noticeable antenna tuning effects. ¥ P fjff-' coW% - -y
Furthermore, the particular type of |~ ﬁL obdid s e
antenna circuit employved permits tak- Ml SZS=ssssSsccasssossooossessas
ing full advantage of the desirable ;A.c&, | CONDENSER  SETTING "H
features which a modern tuned doublet « w e ®w  m e
and suitable transposed transmission

lines bring about. The use of the tuned
doublet is becoming generally recog-
nized as standard practice, where the
best tvpe of receiving engineering is
involved. Interference, of the man- ordinary ground connection in the an-
made variety, is reduced to a consider- tenna circuit. It is possible to take full
able degree by the elimination of the (Continued on page 761)

Fig. 3. Tuning Curves for FB-7, with “gen-
eral coverage” coils,

R i B e e e e e b e S e o

L e e o e o

Short-wave “Fans,’”’ and “Ham” operators as well, have been
gazing anxiously at the radio horizon, wondering no doubt
when they would be able to purchase a laboratory-tested
short-wave superheterodyne, at a price which the average
“depression” pocketbook could stand. It has remained for
James Millen and his staff of engineers to at last produce a
smooth-working, 1-dial control superhet, which in the same
breath provides the average SW ‘“fan” with DX reception
from European and other distant points and—secondly—it
provides the licensed operator or “Ham’” with a receiver on
which the amateur bands can be spread out. With two sets
of plug-in coils, one designed for ‘““general coverage’” and one
set for “band spreading,” either or both requirements are
fully met. The new FB-7 employs seven of the latest style
tubes and has a beat frequency oscillator, so as to pick up
CW signals. A specially filtered power-pack has been designed
for use with the FB-7.

AW americanradiohistory com
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SHORT WAVE CRAFT for

A Good 250 VolIlt
POWER SUPPLY
for Less Than

By ALBERT

less than 250 volts

® EVERY short wave experimenter
needs a good ¢heap power supply of

small size. I have designed one which
can be easily constructed for less than
five dollars. It will give 250 volts of
pure D.C. at a current drain of 50
milliamperes (more current at a lower
voltage) as well as 2.5 volts A.C. at
5.0 amperes. The overall dimensions
are only 8% x 5% x 5% inches (with-
out the tube).

The unit is very rugged, and the
parts used may be easily obtained.

The Chassis

The first consideration is the chas-
sis, It was constructed of No. 20
gauge galvanized sheet iron, which can
be purchased at any tin shop. I bought
mine already folded as shown in Fig.
2 for only thirty cents. All that re-
mained to be done was to drill the
holes and to cut slots along each fold
from each end for a distance of one
inch; bend and hammer in the end
folds, and solder as indicated (Fig. 3).

The folding operation is best accom-
plished by placing a piece of 2" x 47
block inside of the chassis (with a
squared edge at the folding point) and,
after clamping the block and chassis
in a vise, hammering the top deck ends
down first. After relocating the block,
hammer up the ends of the two flanges,
and then the ends of the two sides.
Solder the points indicated in Fig. 3
with acid core solder and wash off the
excess flux to prevent corrosion.

The large holes in the top should be
niarked with a sharp tool and cut out
with a chisel. The edges can be filed
smooth to the marked lines. Most ex-
perimenters do not have means for
drilling the larger round holes. By
using curved or round files, a nearly
perfect and very neat job can be done
without large drills or special cutters.

The bakelite or fiber end panel of

new type tubes.

type.
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$5.00

W. FRIEND, B.S., E.E,,
WsDSJ

A plate supply unit, well-filtered and furnishing no.

D. C. is in great demand for operat-

ing the modern short-wave receivers fitted with the

Mr. Friend provides us with the

constructional data on a power-supply unit of this
We are sure that our readers will find it a very
valuable article; the cost of building the unit is nominal.

Photos at left
show external
and internal ap-
pearance of 250
volt power-sup-

ply unit here
described by
Mr. Friend.

Fig. 4 can be cut from serap found In
alElost any ham “junk.box.P’

The binding posts will be found on
some old battery set or amplifier. If
desired they may be dispensed with
and phone tip jacks or a six or seven
prong socket may be used for making
connections. The latter method will
serve very well if all equipment is pro-
vided with cable connections. When
using binding posts it is convenient to
use spade tips on all connecting leads.

Voltage Divider and Choke
The voltage divider used is variable,

by means of slid-
ing bands, and

noticed that the plates of the 80 type
tube are by-passed with .002 mf. con-
densers. This procedure is to elimin-
ate any possible tunable hums from
the short wave receiver. These con-
densers may be omitted if no trouble
of this type is experienced.

If desired, an A, C. line switch may
be inserted in any blank space on the
chassis; or the power supply may be
plugged into a receptacle on the re-
ceiver, and a switch on the receiver
used to control the power.

Assembly

In the assembly process, the follow-
ing order will prove desirable: end
panel, power transformer, choke as-
sembly, wafer socket, condensers, and
voltage divider. The condensers can
easily be secured between one flange
and the top. They should be bound
together with friction tape. The extra
space between them and the flange

(Continued on page 746)
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Wiring diagram and constructional details of chassis of 250 volt

power-supply unit.
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The LINCOLN R-9:

A New 9 to 200 Meter
S-W Super-het Using
11 Tubes

Interesting new 11-tube short-wave

super-het has range of 9 to 200

meters; 8 tuned circuits; A.V.C.; 45

push-pull output; Visual tuning me-
ter and C.W. beat oscillator.

B e e R e e

® OWING to the increased demand in

both conmumercial and broadeast lis-
teners fields, many months of develop-
ment work have been put on the new
Lincoln R-9 receiver, designed to reg-
ister wavelengths from 9 to 200 meters.
While the field has been well covered
with commercial types of short-wave
receivers and combinations of short-
wave and broadcast, yet the strictly
short-wave receiver design has not
had the attention that a few of the
receivers ranging from 15-550 meters
have had.

Leaving out the aspect of the com-
Tercial requirements of this type of re-
eiver, the ever increasing number of
interesting short-wave phone stations
and the ever increasing power of these
stations are opening up a new field of
intense interest and enjoyment to the
broadcast listener.

The average installation of the all-
wave receiver is made in the living
room or library of the home and in a

APRIL, 1933

great many cases Mr. Radio Fan is
confronted with a dozen arguments as
to whether the household listens to an
airplane transmission, amateur phone,
trans-oceanic messages, foreign broad-
cast, or to some good “chain” station
in the 200-550 meter breadcast band.

In view of the fact that the majority
of homes have a good broadeast re-
ceiver, many ardent fans have re-
quested a sfrictly short-wave receiver,
which may be hidden away in the den
behind locked doors, so that Mr. Fan
can have full enjoyment of the one
hundred and one interesting transmis-
sions found in the wide band of high
frequencies ranging over eighteen to
nineteen thousand kilocvcles, while
friend wife, perchance, listens to her
chosen program in the broadcast band
in peace.

With this thought in mind, and due
to the large demand for this type of
receiver, the Lincoln R-9 has been de-
veloped to a high degree of perfection,
utilizing the full knowledge and wide
experience gained in the development
of the high-powered DeLuxe receivers.
Every desirable feature of the regular
Del.uxe receiver is applied in the new
R-9 with the exception that the “broad-
cast” coverage (200 to 550 tneters)
has been eliminated, and every feature

729

I’hoto above—husiness-like appearance of the newest Linceln
off spring, the IR-9 short-wave super-het, with 11 tubes.

desirable for both short wave phone
and C.W. reception has been added.

Silver-Contact Band Selector-Switch

The general plan of the R-9 employs
the proved design of the DeLuxe
SW-33, utilizing the silver-contact se-
lector-switch, which independently se-
lects the desired inductances for group
frequency range. The grouping of the

frequencies is as follows: Starting
from the lower wave end—

1st position 8.8 meters to 16.S

2nd position 14.6 meters to 27.7

3rd  position 27.4 meters to 51.6

4th position 48.2 meters to 99.
Bth position 86.2 meters to 2186.

The circuit uses an intermediate fre-
quency amplifier of three powerful
stages, with tuned first detector stage.
The coils are of Litz wire; eight tuned
circuits are used. The last I.F. stage
is of balanced-grid push-pull construc-
tion, feeding into the Wunderlich tube
(2nd detector), the output of which
feeds into the transformer coupled 56
first audio stage and through large
transformer coupling into two 45 push-
pull output tubes. Tubes used are
4—58; 3—56; 1—Wunderlich; 2—45;
and 1—80.

Due to the remarkable action of the
Wunderlich tube, perfect automatic

(Continued on page 758)
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Diagram of the new Lincoln R-9 Superheterodyne, especially designed for reception in the short-wave spectrum from 9 to 200

meters.

Switches select the proper coils for each
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The Short-Wave Beginner

730
No. 10 of a Series
The Symbols
® Aerial: This symbol represents the

ordinary type of outdoor aerial used
with most receivers, although it may
also be employed to represent indoor
or underground aerials and those with
special characteristics such as noise
reduction, ete. The loop or coil aerial
is shown directly below the extended
type. This symbol is used to represent
both the flat spiral and the square
(box) types ordinarily used.

Ground: The standard symbol for
a ground connection or “earth,” as i
is sometimes called, is shown below the
aerials. This symbol indicates connec-
tions made to the grounded chassis of
a receiver as well as the actual con-
nection to the water pipe or other form
of ground. The counterpoise symbol
appears next. A counterpoise is a
group of wires suspended below the
aerial a few feet above the ground and
insulated from it. It is commonly used @
for transmitters and in a few cases for
receivers, especially where the soil is
dry or sandy so that it is difficult to
obtain a good “ground.”

Condensers: Several symbols for
condensers of different types are shown.
The first represents fixed capacities
and pictures of both the mica and the
paper insulated varieties are given.
The symbol for both is the same. Next
is the variable air-insulated condenser
of the ordinary rotary type. This is
usually represented by two parallel
lines with an arrow running diagon-
ally through, but in some cases, the
moving or rotating plates are indicated
by a curved arrow instead of the flat
paralle! lines. Below the variable con-
denser is the “ganged” condenser,
which is simply a number of variable
air condensers connected on a single
shaft for tuning more than one circuit
with a single dial. The last condenser
symbol is the “condenser block” or
group of capacities in a single metal
case, which are used primarily for the
filter cireuits of A.C. power units. The
number of individual capacities is
shown by the number of small sections
in the upper line, and by the number
of leads extending from the condenser
block.

Inductors: The standard symbol for
coils of any type is shewn first. In
this form, the coil is understood to have
an air core (no iron or other metal)
and may be either a radio frequency
tuning coil or an R.F. choke, as the pic-
ture shows. When two air-core coils
are placed close together, they are
coupled and the unit becomes an R.F.
coupling coil or transformer, commonly
used for coupling the aerial to the first
tube in a set or one R.F. tube to an-
other.

The next in order is the continuously
variable inductance or, as it is gener-
ally termed, the ‘“variometer.” This
consists of two R.F. coils coupled
closely together and arranged so that
their inductances may either aid each
other or work in opposition. Below
the variometer is a tapped coil. Some-
times it is desirable to change the size
of a coil. This is accomplished by

Schematic Symbols — Radio’s

Shorthand: A Simple Expla-

nation of What the Symbols

Are and How They Are Used
in Circuit Diagrams

bringing leads out from the winding
at the desired points; the coil is then
said to be “tapped.”

Following the tapped coil are several
symbols indicating coils with tron cores.
The presence of the iron is indicated
by the three parallel lines placed either
through the spiral (the coil) or ad-
jacent to it. The first is a single iron
core coil—commonly known as an A.F.
(audio or low frequency) choke coil.
We run across this coil in AF. ampli
fiers and power units. When two coils
are coupled together with an iron core,
we have a transformer——either an
A.F. coupling transformer, or one used
for power supply purposes. A special
type of A.F. transformer is shown at
the top of the second colummn; it is the
push-pull transformer with a tap at
the center of one of the windings, so
that two tubes may be connected op-
posite each other.

Resistors: A number of special types
of resistors are pictured next. The
first is an ordinary fixed resistor of
any value; below this is a variable
resistor with an arm to make contact
at any point on the resistance wire.
A special type of variable resistor is
the potentiometer or “voltage divider,”
shown next.

Circuit Connections: Wires that
cross but are not connected are shown
schematically by making a semi-cir-
cular bend in one. Wires that cross
and are connected together are shown
with a black circular intersection—a
distinet round dot.

Crystals: Two types of crystals
are used in radio equipment. First is
the crystal rectifier or detector, which
1s still found in some receivers, al-
though its use has diminished in re-
cent years. This is shown first. Next
is shown the piezo-electric crystal,
which consists of a specially cut piece
of quartz or other special crystal. It
is used to keep transmitters in tune
and has been used in one special type
of receiver to make tuning extremely
sharp.

Switches: Numerous types of
switches have been used in radio re-
ceivers; some of the most common are
illustrated. The first is the toggle
switch; second is the selector switch;
and the third type is the Anife switch,
which may have any number of blades
and may have contacts on either one or
both sides.

Fuse: Two types of fuses are shown:

The IDEAL ¢COMPOSITE"
S-W Receiver Embodying the Fea-
tures Voted for by Our Readers
Will Appear in Next Issue Due to
Lack of Space in This Mumber

www.americanradiohistorv.com

By C. W. PALMER

the screw type such as those used in
your house fuse box and the cartridge
type. They are both shown by the
same symbol,

Batteries: The symbol for a battery
consists of alternate long and short
lines. The long ones indicate the posi-
tive pole and the short ones the nega-
tive. Three types 'of batteries used in/
radio receivers are shown—the storage
battery, the dry cell and the “B”
battery.

Phonograph pickup: The popularity
of radio amplifiers for phonograph am-
plification has created a demand for a
symbol covering the magnetic pickup
employed for coupling the phonograph
to the radio. This symbol is shown be-
low the batteries.

Loudspeakers: Both magnetic and
dynamic speakers are pictured. The
magnetic speaker is shown with its
permanent magnet and the field-coil or
electromagnet of the dynamic speaker
is indicated beside the ‘“voice coil.” The
difference between the two is obvious
from the symbols.

Microphone: or telephone transmit-
ter which usually takes the form shown
in the chart for radio broadcasting
and transmitting is shown by a form
that resembles the ordinary telephone
transmitter and is frequently labeled
“nlike-”

Jacks: Three types of phone jacks
are depicted. The first is the “single
circuit type” which merely provides
connections for the headphones. The
second type is the “double circuit jack”
which disconnects the last tube from
the circuit when the phones are used
in the detector or first stage. (This
method of connection was very popu-
lar a few years ago.) The last type is
the filament-control type that turns
off the filament of the power tubes
when the phones are inserted in a pre-
vious stage.

Headphones: The phone symbol is
simply a copy of the actual phones and
needs no expianation.

Voltage Regulator Tube: In some
A.C. receivers a special tube is pro-
vided to prevent changes in the voltage
of the supply line from affecting the
reception or endangering the appara-
tus. This tube contains a special type
of filament as shown in the symbol. It
has a two-prong base.

Terminals: In the next two sections
are shown several devices used to pro-
vide connections to parts of the re-
ceiver. The first is the “binding post”
or terminal which accommodates the
end of a wire and connects it to parts
of the set. Next we have the phone-
tip jack that grips a phone tip and
connects it to the output of the set.
The third c¢onnector is the ¢ommon
power-plug and receptacle found in
house wiring.

Meter: This is the symbol used to
indicate the use of a meter such as a
voltmeter, ammeter, milliammeter, etc.
The letter indicates the type of the
meter—“A” stands for ammeter, “M””
for milliammeter, “V"” for voltmeter,
ete.
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A High-Gain 2-Tube Short-Wave Receiver

By H. V. MacMILLAN

You will find this 2-tube Re-
ceiver hard to beat!

@® A small broadcast or short-wave re-

ceiver that “brings them in” cer-
tainly is an asset to the ham or short-
wave listener. Here is one that, for
sensitivity and audio output, will make
many of the big fellows step to beat it,
and for simplicity and ease of tuning,
is ahead of many.

The writer has built multi-tube super-
hets and receivers with a stage of tuned
radio frequency, and has had the thrill
of foreign reception, but no more reach-
ing out qualities than the receiver de-
scribed herein affords.

The 57 detector is superior to any-
thing yet tried. The 24’s, 35’s, 36's, 38's,
47’s have all been tried and, while the
output pentodes may give greater au-
dio output voltage when used as a de-
tector, the new R.F. pentode detector
is far ahead in senmsitivity to weak sig-
nais. A 58 was also tried, but despite
its lower plate impedance and higher
transconductance, it proved by actual
test less sensitive and gave noticeably
less volume on all stations.

The 38 was chosen for an output tube
because a 41 was not procurable, but a
41 will supplant it when it can be got-
ten because of the latter’s higher am-
plification factor and power output for
practically the same plate impedance.
A 47 was tried but put a modulation on
the signal, which is probably on account
of it being a filament type, while the
auto series tubes all have indirectly
heated cathodes and are less “hummy.”

If the constructor gets his tickler
turns about right, smooth regeneration
will result, and in fact, a pleasant sur-
prise awaits him who takes the care on
the above end and has proper screen
voltage on the 57.

The antenna coupler, L1-L2, should
be experimented on, for if the proper
arrangement is deter mined, signal
strength is greatly increased, as it is a
form of antenna tuning. A ground con-
nection on this coupler gave no im-
provement.

¥
’38 0R
PLUG-IN L3 ]t 41 RS
COILS ~_ c
> A V%
0.PT.
/
L1
A L5 /
'
ANY E 8 7d
OIsTANCE ('
PART
R3 /
. )
L Rg_ = e SPKR.
I CHASSIS }g L
OPTIONAL W= e i
=~ GROUND B+22V. G 'B+°250 V.
LL 1 ANTENNA COUPLING COiL. NS. OF C4s 25~MF.
L2 J TURNS ACCORDING TO BAND. £S5:= .25-MF.
L3 = TICKLER PILOT PLUG- CE= 2 MF.
L4 = DETECTOR GRID COIL S IN COILS C7 = 100 MMF. (PILOT)
LS = AuDIO TRANS. PRI. AND SEC.IN SERIES Ri = GRID LEAK 2-%5 MEG.
0.PT:= OUTPUT TRANSFORMER (SILVER MARSHALL) R2: 100,000 OMMS
€1 = 100 MMF. (PILOT) R3= S MEGS.
c2 _( ABDUT 20 MMF. FOR BAND R4 « 2,000 TO 3,000 OHMS 4C-
SPREAD (PILOT CUTDOWN ) CORDING TO PLATE CURRENT.
C3= .0D01- MF RS = 10.000 OMMmS APPROX. FOR
UNDISTORTED OUTPUT,

Mr. MacMillan’s “High-Gain” 2-Tube

Receiver Circuit, the Result of Much

Experimentation.

A resistor of 100,000 ohms worked
better than anything else across the de-
tector plate impedance, L5.

At R3, the writer encountered no au-
dio how! with leaks up to 5 megohms,
but if same is encountered, this value
can be decreased.

R4 should be of such a value as to
bring the value of plate current to the
tube manufacturers’ specifications and
should be from 2,000 ohms up; con-
denser C6 is very important if proper
volume is to be had. Of course, a small
“C" battery can be substituted, in which
case, this condenser was not found nec-
essary.

The output transformer used by the
writer was not designed for the 238
used, and since the manufacturer’s rec-
ommendations are for a 13,500 ohm
load for best quality at 135 volts, a 10,-
000-ohm unit, R§, was put in series with
the output transformer primary.

It must be remembered that, if a 250
volt plate supply is used, the 238 should

be biased sufficiently to prevent the
plate current from being excessive and
should not exceed about 10 milliam-
peres.

No detector plate choke was found
necessary, and even with a long anten-
na, no dead-spots appeared from 20 me-
ters all the way up through the broad-
cast band.

While the receiver has only been in
operation a very short time, Pontoise,
France, was heard on the loud speaker,
as were most of the New York stations
on the broadcast band, including Chi-
cago (at my station located about three
miles from Boston and one mile from a
local broadecast transmitter).

About the filament supply, the writer
used a 6 volt “A” eliminator with a re-
sistor to cut down the voltage to 2.5 for
the 57. A storage battery or a filament
transformer can be used. A shield over
the tube is optional. The detector coils
should not be shielded because experi-
ments show decreased efficiency with
shielding.

@ THE editors offer a $20.00 monthly prize
for the best short-wave receiver submitted.
1f your set does not receive the monthly

prize you still have s chance to win eash

money, as the editors will be glad to pay
space rates for any articles accepted and
published in SHORT WAVE CRAFT.

You had better vrite the *“‘S-W Contest
Editor,'”” giving him a short deseription of
the set and a diagram, BEFORE SHIPPING
THE ACTUAL SET, as it will save time and
expense all around. A $20.00 prize will be
paid each month for an article describing the
best short-wave receiver, converter, or
ndapter. Sets should not have more than five
tubes and these ndapted to the wants of the
average heginner are much in demand.

Sets must be sent PREI"AID and should be

$20.00 Prize Monthly For Best Set

CAREFULLY PACKED in a WOODEN box!

The closing date for each contest is sixty
days preceding date of issue {April I for the
June issue, etc.).

The judges will be the editors of SHORT
WAVE CRAFT, and Robert Hertzberg and
Clifford E. Denton, who will also serve on
the Iexnmininlt board. Their findings will be
final.

Articles with complete coil, resistor and
condenser values, together with diagram,
must accompany each entry. All sets will be
returned prepaid after publication.

REQUIREMENTS: Good workmanship al-
ways commands prize-winning attention on
tlie part of the judges: neat wiring is prac-
tically imperative. Other important features

the judges will note are: COMPACTNESS,
NEW CIRCUIT FEATURES, and PORTA-
BILITY. The sets may be A.C. or battery-
operated, Straight Short-Wave Receivers,
Short-Wave Converters, or Short-Wave
Adapters. No manufactured sets will be con-
sidered; EVERY SET MUST BE BUILT RY
THE ENTRANT. Tubes, batteries, ete., may
Le submitted with the set if desired, but this
is not essentinl. NO THEORETICAL DE-
SIGNS WILL BE CONSIDERED'! The set
must be actually built and in working order.
Employees and their families of SHORT
WAVE CRAFT are excluded. Address let-
ters and packages to the SHORT WAVE
CONTEST EDITOR, care of SHORT WAVE
CRAFT Magazine, 96-98 Park Place, New
York, N. Y,
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scales being changed automatically as the bands are selected.
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Newest BOSCH

10-Tube MULTI-WAVE
Superheterodyne

This receiver has a clever single-dial control for all waves, the colored

The re-

ceiver has, among other features: Silent tuning, automatic noise reducer,
“AVC,” tone control, dual loud speakers.

® ONE of the latest and finely engi-

neered multi-wave receivers is that
Whenever one of the
various short-wave bands are selected,
the operator is automatically notified
of the fact by a change in color of the
illuminated full-vision scale. A tuning

here illustrated.

“Closc-up”

of the 10-tube multi-wave superhet chassis.

ing scale, facilitates and simplifies the
tuning operation. Whenever a different
frequency band is selected, a different
set of antenna and oscillator coils are
automatically switched into circuit, so
that practically four separate and com-
plete 10-tube receivers are provided in

733

Handsome appearance of the new Bosch
"“World Cruiser.” model 260C. 10-tube
*all-wave” superheterodyne receiver.

provided on all bands; other features
include—silent tuning control; true-
pitch tone control; properly blended,
dual loud speakers; push-pull power-
output stage using two 45 type tubes.
Following are numerous constants or
values of the condensers and resistors
used in this new Bosch Multi-Wave
Superheterodyne Receiver. Those inter-
ested in the values of the coils and tun-
ing condensers in the oscillator and an-
tenna circuits may refer to back num-
bers of SHORT WAVE CRAFT in which

details or constants of such circuits
have been repeatedly given.

R1--500,000 ohms R5-—1,500 ohms
R2-—5.000 ohms R6—1.000 ohms
R3--1,000 ohms R7-100,000 ohms
R4—100.000 ohms R8- -1.500 ohms

meter, placed just above the main tun- one set. Automatic volume control is (Continued on page 767)
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The oscillator and antenna coils are changed for each band. thus providing practically four separate and complete short-wave
receivers in one instrument.
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Mudlel of the new comhination tuning con-
denser and inductance huilt by the author
and successfully used in his experiments.

® SHORT-WAVE receivers have been

considerably discussed, and various
systems proposed for the reception of
short-wave amateur and broadecast
signals, However, the great draw
back in practically all straight re-
generative short-wave receivers is
the difficulty in tuning because of
“dead spots.” No satisfactory remedy
has as yet been proposed. ~Systems
employing tuning condensers in the
antenna system to tune the antenna
to different frequencies from that of
the received signal, in order te pre-
vent dead spots, have been widely
published but have certain definite
limitations which it would be desir-
able to overcome. Much better re-
ception is always obtained with the
antenna system tuned to the same fre-
quency as that of the received signal.
However, the antenna adjusted to this
frequency is the precise position at
which dead spots are found. It would
be extremely desirable, therefore, to
find some method whereby the an-
tenna can be made sharply resonant
to the received signal, without in any
way disturbing the sensitivity of the
receiver into which it works,

Cause of “Dead Spots”

The phenomenon of “dead spots”
usually is most annoying and trouble-
some with very sensitive receivers,
and is particularly dependent upon
systems which use regeneration to
some extent in order to raise the re-
ceiver sensitivity. When a sharply
tuned circuit is closely coupled to a
regenerating or oscillating current, a
high resistance is _(in effect) intro-
duced into the circuit, with the result
that oscillation or regeneration is
completely stoepped, resulting in “dead
spots.”

A New Tuning Device

All receivers, whether for short or
long waves, are tuned by means of
lumped variable capacities (variable
condensers) or by means of lumped
variable inductances (variometers).
All inductance coils possess some dis-
tributed capacity, that is capacity
which exists between the turns of the
coil itself, and this capacity merely
adds to whatever value of condenser
may be placed across it. However, if
no condenser were used it would be
possible to vary the distributed capac-
ity of the coil to accomplish tuning.
This can be accomplished by placing

SHORT WAVE CRAFT for APRIL, 1933

A New Form of
Tuning Inductance

By RINALDO DE COLA

Something new in a variable tuning inductance is here

described by Mr. de Cola.

Any short-wave ‘‘fan’’ can build

an experimental model of this new tuner in a few minutes:

among other features the author recommends it highly for the
elimination of ‘‘dead spots.”

a metal plate close to a coil and by
varying the position of this plate with
respect to the coil the distributed ca-
pacity of the coil is varied and tuning
is made possible. This method of tun-
ing was first used by Louis Cohen and
he called it “tuning by wave reso-
nance.”

Eliminating “Dead Spots”

If a circuit arrangement such as
that shown in Fig. 1 is used, which
consists of a “Wave Conductor” or
“Wave Resonator” for tuning, the
effects of dead spots can be completely
eliminated, even when the circuit is
exactly resonant to the received sig-
nal. When the wave-conductor method
of tuning is employed energy is al-
ways transferred capacitively, and un-
der most conditions inductive cou-
pling is completely absent. Tuning is
accomplished by the proximity of
the plate P to coil L. The far end of
coil L is left open, as shown in Fig.
1. The effect of this plate upon coil
L is to change its distributed capacity
and of course to change the fre-
quency to which the antenna is tuned.
The energy at the far, or free end of
L is in the form of a comparatively
high voltage and this voltage due to
the capacity between the coil and the
plate P induces a voltage on P, which
can be directly connected to the grid
tuning circuit of a tube as shown.

How New Tuner Acts

In order to obtain some knowledge
of just why tuning can be accom-
plished in this fashion it is necessary
to make a study of the diagrams
shown in Fig, 2. In Fig. 2-A is shown
a straight aerial wire which is left
open at both ends. Such an antenna
is known as a half wave antenna.
Measuring from end to end of this
aerial, this length in meters, multiplied
by two, represents the resonant wave-
length. In order to increase the res-
onant wavelength of this system the
wire would have to be made longer,
and the opposite would be true in or-
der to tune to a lower wavelength,
At resonance the voltage waves as
shown in Fig. 2-A have maximum volt-
age points at the extreme ends of the

aerial. Maximum current would, of
course, occur at the center of the
system. If the grid of a tube could

be brought near either end of this
aerial and the tuning cirecuit across
this grid tuned to the same frequency
as that of the aerial, strong signals
would be received. However, if the
received frequency departed even
slightly from the fundamental or har-
monic frequency of this aerial signals
would come in very weakly. In other

www americanradiohistorv com

words this arrangement makes an ex-
tremely sharp means of tuning.

The selectivity of the arrangement
is about that of two tuned stages.
However, it is impractical to vary the
length of the antenna to conform with
varicus signals and some other means
must be found of varying the length
or resonant frequency of the antenna.
The variation in distributed capacity
is accomplished by bringing the metal
plate P (see Fig. 1 and Fig. 2-B) near

(Continued on page 759)

F1G.1

Fig 1, at top, shows typical diagram or

hook-up for use with Mr. de Cola’s novel

new tuner; Curves, below, at Fig. 2, are

used by the author in explaining the ac-
tion of his new tuner.
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Appearance of the finished wavemeter, fitted with a crystal

APRIL, 1933

1

detector and galvanometer.

® THE problem of determining the

frequency or wavelength of a radio
frequency oscillator depends to some
extent on three factors, namely: the
accuracy with which the determination
is to be made, the frequency of the
oscillations, and the power of the os-
cillator. A wavemeter is a device for
measuring wavelength or frequency of
a radio wave and consists of a tuned
circuit with some means of indicating
resonance with the R.F. wave. It has
an accuracy which is sufficient for most
measurements and is the instrument
usually used. If the frequency is to
be obtained any more accurately, some
source of standard frequency may be
compared with the oscillator in ques-
tion by a beat note method. In gen-
eral, a wavemeter is used to approxi-
mate the wavelength and more precise
methods used later.

Typical Wavemeter Circuit

The standard wavemeter consists of
a tuned circuit in which the inductance
acts as the pickup coil, and a small
flashlight bulb connected in series with
the cireuit as shown in Fig. 1 at (a)
serves as the resonance indicator. The
main difficulty with the arrangement
is its insensitivity. The lamp necessar-
ily introduces considerable resistance
into the tuned circuit and broadens the
tuning curve until it is difficult to lo-
cate the wave accurately. Further-
more, the eye is not particularly sen-
sitive to variations in light intensity
and this further increases the error in
reading. It can easily be seen that
the power consumption of such a de-
vice is rather large. The 6 volt bulb
works the best, drawing 300 milliam-
peres, which represents a power loss
of 1.8 watts. Although this does not
represent a large power consumption
when used with oscillators having a
rating of 50 watts or over, it may af-
fect the operation of a low-power os-
cillator to a considerable extent. This
is particularly true of tuned plate
tuned grid circuits, which are so com-
monly used on the ultra short wave
bands. The close coupling which is
necessary may throw the oscillator off
frequency by a rather large amount
when operating on waves below five
meters.

Neon Lamp Indicator

The use of a small sized neon lamp

in place of the flashlight bulb repre-

*Chief Enginccr-Experimental Div. First Na-
tional Television Corp.

sents a considerable improvement, al-
though the voltage required to strike
even the 4 watt size 1s large enough
to prohibit its use with any but a pow-
erful oscillator. Probably the most sat-
isfactory radio frequency indicator
used in wavemeters is the thermo-gal-
vanometer which consists of a sensi-
tive milliammeter deflected by current
from a thermo-couple through which
the radio frequency flows. The cost
of a good thermo-galvanometer is,
however, out of reach of the amateur
who ‘‘makes his own’’—hence other
methods are generally used, the most
accurate being the comparison of the
frequency to be measured with that
of a standard electron-coupled oseil-
lator by the “beat-note” method.

Although any of the above methods
is satisfactory and sufficiently accurate
at the lower frequencies, it is quite
another problem to determine the
wavelength of an oscillator operating
below five meters. In the first place,
the need for high power appears to
have definitely vanished and low-pow-
er oscillators produce as strong sig-
nals within the receiving range as high-
powered. In all probability this is
caused by the fact that the signals are
lost due to the curvature of the earth
long before their strength fails. Thus
the indicating instrument should con-
sume as little power as possible in or-
der to affect the oscillator constants
as little as can be. If crystal oscillat-
ors were practical, part of this neces-
sity would vanish, inasmuch as the fre-
quency of a crystal oscillator is
changed but very little when the tank
circuit constants are changed. This
same holds true for a master-oscillator,
power-amplifier hookup, although the
advantages of this type of circuit at
the high frequencies is rather ques-
tionable.

The most accurate method is with-
out a doubt the comparison system,
using the harmonies of a much lower
frequency oscillator which ean be
standardized. The difficulty lies in the
fact that the test is not easily made.
and does not indicate the relative
strength of the signal. It cannot be
used for indication of nodes and loops
in the antenna system and takes con-
siderable time. Although it is admit-
tedly the most accurate method, such
accuracy is not necessary when test-
ing high frequency oscillators general-

(Continued on page 752)
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A Crystal Detector
WAVEMETER

for

Ultra-Short Waves

By C. BRADNER BROWN*

Mr. Brown describes how to use a crystal detector
in place of a thermo-couple in a wavemeter of extreme
sensitivity and sharp tuning; also how to calibrate

the wavemeter with a Lecher wire system.

NEON LAME
)i
(b)
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Various wavemeter circuits described in
the text.
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Diagrams above show arrangement of

Lecher wire svstem used in calibrating
the wavemeter.
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$5.00 PRIZE
PLUG-IN COIL ELIMINATOR

The following is the data for muking a
mug-in coll eliminator for short wave re-
cefvers. Farts needed are 12 contaet points.
4 pleces of brass, bukelite 214" x 2
squure plece of bakelite, knob and shaft,
spring amd some bolts ‘and nuts. It i3
nade according to the dlagram. It i3 held
10 the panel with long screws. The switeh
is held to the ahaft with set screws, Thil:
one i3 for 3 colls; ir more are needed It is
made Jurger so as to have space for more
coptact points. For changtng ceiis pull out
on the knob and move to next position.
Circuit wires are soldered to the brass

strips.  The cofl leads »0 to the contact
points.—A, 1. Maus
vVvyYy

RIBBED COIL FORM

BAKELITE
STRIPS (8)
A6 THICK
/8" wibg
GLUE TO
BASE

cuT
HERE

1 herewlth present my favorlte coll form
kink. It ia the tube base coll form in an
improved concditlen, with ribs. 30 as to
provide a muaximum of aly dielectric to the
coil. Get some bukellte 1/16” thick and
cut some strips %" wide; 8 pleces to each
base, long enough 1o reach the fyll lepgth
of the base. If a longer base i3 wanted,
cut the base aa shouwn und proceed to cut
some more rlbs of bakehte; it might be
advisable to us¢ thicker ribs If the ecolls
are very long

To add a touch of color to the forms.
use brown bukellte for the ribs, or
handles se¢ January issue of SRhort Wave
Craft. Glue ribs In place or slip a rubber
band aroumd them to keep them fn place
while winding coil.—Alfred C. Jensen.

vvyy
ANTENN A CONDENSER

Puste s plece of 1infoll around outslde of
glass of an old xrld-luxk tube. sllp in o'd
fuse clip (small size); you can tuke one

LITE widE GLass TUF Fuse Cup

c\-(—zaﬁ;g@

PECE OF

CONNECTIOW CONMECTION TIFOI

of the connections from_ the screw that
fualens fuse-clip to the lase-hoard. Now,
solder a plece of Litz (stranded) wire to
a pice: of brass tubing that just fits jn-
stde of e glass tube; mext  se ure one

SHORT WAVE CRAFT
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at regular space rates.

looking for.

PP

$5.00 For Best
Short Wave Kink

d The Editor will award a five dollar prize each menth
for the best short-wave kink submitted by our readers.
All other kinks accepted and published will he paid for
Look over these “kinks” and
they will give you some idea of what the editors are
Send a typewritten or
with sketch, of your favorite short-wave kink to the
“Kink” Editor, SHORT WAVE CRAFT.

M e e o o

ink description,

o g g e Sy Sy

end of this piece of wire to antenna bind-

ing post. Pulllng out the brass tube
varfez the capuelty: all this stuff can
genvrally ‘be found In the old “'junk box.

us leuchte, Jr.

vy
SMOOTH-ACTING SQCKET

LU}

seackeT

sonnG
ConTagt

BINDinG POST

FiG. &

=
oo —"

[
Comracy
ogmTs (1%

\ o
LY LTS

g g o N N P NSNS AN

with the regular tuning dlal and then
using this small condenser, 1 conld bring
in distant stations very easy.—\Willlam M.

Rouse.
vyyv
A NOVEL PHONE “CUT-IN”

Here §s a novel phone attichment for
& modern A.C. dynamic recelver using an
SW adapter, that has been in practleat
vse a few months and fulfills all Ihat is
claimed for §t. A4 seen in Fig. 1, a pair
of phones 1s Inserted in series with the
solce coll of the d¥namic speaker. and a
switch connected across the terminalis. The
resistance of the voice coll 13 approxi-
wmately 15 ohms so it may be seen that
the comparatively higher resistance of the
phones will eut off the woice frequency
currents from the speaker. \When the
switeh shorts the phones. the loud speaker
functions normally. A sample set-up 13
suggested in Fig. 2. 1t is a knife switeh
with Fahnestork clips mounted under the
poles of the switch. A& few of the fine
points of thig set-up are: very inexpensive.
shoplicfty snd  ease of operstion, no
blasting or hlgh voltage D.C through
phones, ete. It would be well werth the
while of a BW ““dxer’” to thus obtain ear-
phone receptlon on stations not having

ltemove ull binding posts. serews ami
contact springs from ag eld UV’ socket.
Cure should be taken that the socket Ia of
bakellte. Cut off the tubular projection
flush with the base as In Fig. 1. Then
mount four small right angie bruckets in
the place of the old binding posts; to
these fasten the spring contacts that were
removed, as shown in Fig. Now you
have an extremely “‘low-Joss’* mounting.

Ior the c¢oils two pleces of bakelite
tubing  #lightly larger in dlameter than
the diameter of the hole in the mounting
and approximately 3 to 4 inches long are
necesaars. Fasten four contact points, even-
ly spured. st each &nd of these coll forms.
see Fig. 8. By placing the form wupricht
In lhe mounting a slight turn will ¢lose
the connection with contacts at bottom of
coll form; another slight turn and the cofl
may be lifted out and reversed for con-
tactg at other end; no more stralnlng or
eifort to remove a coll.

Wind two sets of coils on each form,
bringing the ends down inside of form und
fastening to proper gontact points,

vyy
VERNIER CONDENSER

2 ‘ F
HOLDS BAASS gohes rap B N
BENT AT RIGHT TUNING

ANGLE KNOB

1 have a 8-W aset with 3 tulies, using a
7 -plate tuning condenser; | had trouble
in tunlng in some disiunt stations so 1
made mysell a small condenser to tune
charper, ss shown In the druwing. 1 got
a hinding post nut of the insulated lype
and put a screw into it. The screw was
an fnch long; then. | filed the head of
the screw to a point. 1 drilled a hole in
the metal panel and soldered a nut on the
bark of the panel. The hole in the panel
was located so that the serew would meve
towards the electrode on the stator plates.
1%y tuning in a statlon as close us 1 could

FIELD
cownn bY

VOICE
co. }

-
PHONES

FiG1

FAMNE STOCx
cLip

.2

etllouzh volume for the spcaker.~B. Flsh-
n.

vyvvy
“LOW-COST” GANG SWITCH

The gang swltch shown can be made
from “‘junk  box*’ parts; but still glve
satisfactory service. 1t consists of nething
more than a strip of scrap bakellte or
hard rubber wilh three sets of contacts and
wipers or blades. A small servew i3 sol-
dered on each wiper to recelve the shaft,
which is drilled In three places to tuke
the small serews,

To change the wavelength of the colls,
slmply pull or push the knob on the rod.
To change colls with this swileh i3 ac-
tually simpler than with a conunercial
awlteh. I the econstructor uses a littie in-
kenulty he can muke many refinements
over the orlglnal idea amd incorporate it
{1:0 various radlo recelvers and converters.
The system ls practical for 2 to 6 set: of
contacis.—T. Blanchard.

20D KNOS
BRACKET \J-\ \*
HARD RUBBER p
OR BAKELITE
STRIP

www americanradiohistorv com
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SHIELDED ¢ WATTERY
CagLE » sox

SHIELDING SET AND
BATTERIES

I have u recelver with 2303 in a re-
Reuerative etrcuit. To completely shield
the regeiver with filament supply dry cells
and two 45 volt "B™ batterles, was out
of the questlon. Therefore 1 put the re-
celver proper In an alumihum box, the
batteries in an old '"dbread-box.”” and ran
the connections from the batteries to the
set in a three-wire shielded cable. A hole
iz cut (to just the size of the cable) in
the battery and receiver boxes. °‘The shield
of the cuble |3 connected to both boxes and
one of them is '‘grounded.” All that {3
necessary to convert the recelver te a mon-
itor §s to disconnect the antenna. This
method has the advantage of making the
receiver noat and amall, while stifl hav-
ing buatterles and yet with all shielded.
It Ihe batteriva and receiver were in the
same box, it would make -it_much teo bulky
for my tuble, The battety box can he
dumped hehind the table and the connec-
tlon run up 1o the receiver—J. A,
Crutchiield, Jr.

vvyy
INDUCTANCE INSULATORS

&GRID
LEAK

When bullding a Hartley transmitter,
1 broke the bwo inswlutors uséd to suppert
the tunk coll. Instead [ screwed two bake-
lite fixed condensers to the basehourd and
screwed the tank cofl onto the ends. As
these condensers were necessary a3 grid and
plate blocking condensérs 1 suved :space
and the cost of two new insulators.—L.
Emmett Rhoden.

vwvyy

HANDLE FOR COILS

‘Thiz little wrinkle added to s set of
tube-base colls ifaproves the appearance
and is of definite practicul salue; it is a
consenience in pulling out the coll. It

LIGHT LlNE
PLUG wi
CONTACTS RE MOVED

CRILL AND TAPR.
FOR SCREW e
WINDING S ON
TUBE BASE

protects the windings from belng loosened
or pulled off, Tt does away with the ne-
cesslty of doping coils; a practice which
has been denounced by many suctessful et
deslgners. Sihce these outlet plugs can be
purchased fn four or five colors, the dif-
ferent cells of a set can be distinguished
quirkly,

The construetion i3 comparatively simple.
It consists of un eleciric flxture such as
that shown fastened to the top of a tube
base coil. Outlet plugs of the type shown
can be purchased at nearly all Five-und-
Ten-Cent stores. The two contacts are
first removed from the plug, The plug 12
put in place in the tube base and the two
holes drllled, The bolt holes may - be
threadedd or the belts merely forced ~in,
but with danger of splitting the hakellte.

it. R. .lohnstoné.

-
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MEMBERS
Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne

// Hugo Gernshack

Executive Secretary

That 5-Meter Argument Again!

Editor, SHORT WAVE CRAFT:

Just a few timely words from an
“old timer” in the game. To begin
with, Mr. Gernsback, I have read
your stuff for a good many years,
1 think since the days of Ralrh
124C41+, if 1 remember rightly,
and I have never known you to un-
dertake or sponsor anything that
would be detrimental to the ama-
teur profession—so please picture
my amazement upon picking up the
latest copy of SHORT WAVE CRAFT
and finding the League all set to
abolish, or have abolished, the
“code test.”

Man, do wou realize that this
much discussed code test is the last
and only barrier to assist in keep-
ing the few ham bands from pour-
ing over the top? I suppose you
listen in once in a while, at any
rate? Can you picture what would
happen if every Tom, Dick and
Harry with sufficient funds were
to buy and have set up a fone?
Without even the ordinary funda-
mentals of radioc under his hair—
can you picture the result?

I'll admit it seems selfish, but it
isn’t, in any sense of the word.
If any voung fellow wants to get
into this game let him do just as
every other ham had to do—some
cranium exercise. 1t probably won't
hurt them much and when they
have mastered that “terrifying
code” they will probably be in a
fair condition to begin studying
some fundamentals that won’t hurt
them or the ham bands either.
Temple Nieter (WSHPF) expresses
this idea most clearly—amateurs
of yesterday will be only too glad
to assist anyone who really is interested
in mastering the code and other necessary
requirements, also will be glad to see that
the prospect’s station comes somewhere
near being within the government regula-
tions.

Contrary to the LEAGUE'S idea, the re-
quirements for station and Op’s licenses
should be stiffened and the code stepped up
to 20 per minute. You would agree if you
would spend a few hours on 20 or 40
meters trying to get through a msg of
some importance. It is bad enough now
with about forty per cent of the brass-
pounders using their feet, trying to
do 30 and yelping QRS to a fairly
good 12 1n return. Why do anything
to make the situation worse, by drop-
ping the barrier for more senscless
“CQ’ hounds? The game deserves a bet-
ter fate.

Let the embryonic “hams” gather a few
copies of QST and other representative
amateur books and glean a bit of common
sense to go with them. To my way of
thinking, and I'm not alone. anyone who
doesn’t possess enough intelligence to pass
a simple code test doesn’t fit in this man’s

Short Wave Lrague

At o Diactine anduu} held an
TNew York Gl,.‘“cm‘ﬂmﬁ_ v Lhe Unides
Slales or Clonerica, Lhe Short Wave ‘:l’ul_]ul’
fias efecled

John & Miller

a mesn bed or thes fmgue
InSDitness wheseof this ceddificate flas
G“u on’laarfn“ otsln’g\ ﬂflls JJchuL‘a lo ”:d

above.

gfyzf;q_w TL{’,_

S Qeet Scivailuny

This is the handsome certificate that is presented to all
members of the SHORT WAVE LEAGUE. The full size

is Ti47x915",

Get Your Button!

The illustration here-
with shows the heautiful
design of the *“Official”
Short Wave League but-
ton. which is available to
everyone who becomes a |
member of the Short
Wave League,

The requirements for
joining the League were
explained in the May issue; copies of rules
will be mailed upon request. The button
measures Y inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

I’lease note that you can order your butt
ton AT ONCE—SHORT WAVE LEAGUE
supplies it al cost, the price, including the
mailing., being 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 96-98 Park Place, New York.

At i AN A ittt s
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game (at least, that’s my opinion).
Very truly vours,
G. W. VIETH,
204 E. Carroll St.,
City Island, N. Y.

(Thanks, old timer, for your let-
ter. The only fault we have to
find is that you evidently did not
read the LEAGUE's platform very
carefully. If you will study it
again, you will notice that we ad-
vocate the dropping of the code
test ONLY FOR OPERATORS OF
PIIONE TRANSMITTERS BE-
LOW SIX METERS. We agree
with you perfectly that the bediam
on the higher waves would be made
mueh worse if the license tests
were made easier, and in view of
the international aspect of short
weve radio it would be foolish of
ug or anyone else to sponsor such
a hopeless cause. However, the
range of wltra-short-wave trans-
mitters s 8o limited, and the pos-
gibilities of international interfer-
ence so slight, that a special ruiing
tn regard to this band would be
desirable —Editor.

A Few Warning Signals

Editor, SHORT WAVE CRAFT:

I have read the opinions of sev-
eral hams in the Aupust issue of
SHORT WAVE CRAFT and 1 say here
and now, that the way some of
the hams are coming on the air
is pitiful. The exams should be
harder and a much better under-
standing of the regulations and
laws governing an operator’s li-
cense should be required so that
when a ham takes the “exams”
there would be no question of doubt
as to his ability to operate a sta-
tion. Here are some facts that exist now:

1—Fellows operating a station with so
much AC hum that their signals cannot
be heard well enough to read.

2—QOperating before they have their call
letters. (Very bad business.)

3—Operating a self-excited rig on fone
which is against regulations.

I know these things exist now and what
I want to know is how a “ham” could
operate in the five meter band when he
can’t do a good job of it on 160 meters.
Another thing to think of is that when
vou hook up with about two-thirds of the
hams via the air they say—'‘Sure thing,—
I'm making out your QSL card now.” That
Is one thing that doesn’t leave a very
pleasant memory when a CQ is given and
you hear some fellow coming back to you
who has fed you a line and you know vou
haven’t received his card. Be a sport and
when you say you are sending a QSL,
SEND IT. Don’t be dirty and lie about
it. Just a penny postcard is better than

Wéll, these are my views and I don’t
mean maybe, so any of you who don’t
~ (Continued on page 757)
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Beginning with this issue of SHORT WAVE CRAFT, commercial radiophone stations. Next month the

the short wave station list that has proved so valu-
ahle to readers throughout the world will appear
in a new and more convenient form. Previously
three pages were set aside in each issue for a com-
plete, composite list, and while this was accurate
and contained much good “dope,” it admittedly was
hard to read because of the necessarily small size
type used. We are almost {ripling the amount of
space for this important feature by devoting a
tatal of eight pages to it, with the type larger and
more readable.

This month we are running only the short wave
broadcasting stations and the experimental and

same space will be filled with aeronautical, tele-
vision, police, press, time and weather stations.
The broadcasting and commercial list, with the
latest additions and corrections, will reappear in
the May issue, and a similarly revised list of the
other stations will run in the June issue. We will
not stint on space, and will make these lists ab-
solutely the most complete, accurate and dependable
in print anywhere. Special reports on new stations,
programs, or other events will be featured promi-
nently for the benefit of our readers. The continu-
ous nature of this feature will keep short wave fans
inhtouch with the very latest developments every-
where.

A Word of Explanation About S. W. Schedules

This list is compiled from many sources. all of which are not in agreement. In faet, con-
flicting data are received sometimes from the stations themselves. We are constantly writing to
stations all over the world and reading reports from hundreds of correspondents. We invite in-
dividual listeners to inform us of any stations not listed herewith, or operating on frequencies of
hours different from those indicated. All times given are Eastern Standard. Special note: please
do not ask us to identify unknown stations from snatches of voice or music. This is utterly im-
possible. Make a notation of the dial setting and try for the station again until you get an un-
derstandable announcement.

SHORT WAVE BROADCASTING STATIONS

21540 ke, WBXK | (15270 kec. W2XE & 15120 ke. HVJ | 12850 kec. W2XCU
13.93 meters 19.65 meters 1 19.83 maters 23.35 meters
WESTINGHOUSE ‘ELECTRIC COLUMBIA BROAD. SYS. VATICAN CITY AMPERE, N. J.
\ . ayne, .,
j 7:3()I :. ur:ng.-r;oo: I:rc.gular l Daily 5:&!’"!0 ."nalsy a. m. Irreqular
21470 ke.  GSH | [15120ke.  JIAA |
13.97 meters 15240 kc. FYA I 19.83 meters
| 12850k
BRITISH BROAD. CORP. 19.68 meters ’ | . WOXL
Daventry, England 1 TOKIO, JAPAN
Ireegular “RADIO COLONIAL" Irreqular 23.35 meters
R — — Pontoise (Paris), France | — - ANOKA, MINN.,
18830 ke. PLE Srg;k; de la R‘di"dm“’i".“- 15000 ke. CM6EX)J and other experimental relay
15.93 meters ue de Grenelle, Paris broadcasters
[ Daily 8:30-10:00 a. m, | LESOEetors
BANDOENGIIAVA Also during late sfternaon | CENTRAL TUINUCU, CUBA Irreqular
{ Wednesdays, 4:00-8:00 & m. Irreqular
—_— = - = - — |
| 17780 ke. WIXAL 14620 ke. XDA | :
16,87 meters 15210 k W8XK 20.50 meters 12820 ke. CNR
l NATIONAL BROAD. CO. <. | TRENS-NEWS AGENCY |
Bc:undl Braulk, N. J. | 19.72 meters ! Mexico City 23.38 metors
] a 30
e | | wesTINGHOUSE ELECTRIC & | | i (G | DIRECTOR GENERAL
{ FG. CO. H
17780 '(C. W9XF | M ‘ 13940 I(C. Tolographha::' T:::;::::: Stations
16,87 meters East Pittsburgh, Pa. | 21.50 meters !
DOWNERS GROVE, ILL 7:30 a. m. to § p. m. UNIVERSITY OF BUCHAREST | Sun., 7:309 a. m. Daily, 5-7 a. m,
. o I Bucharest, Roumania Telephon
phony
leragular | 25 p. m., Wed. and Sat. |
— — — ! -
17770 kc GSC 15210 ke DJB i 11905 k¢ FYA
. | . .
16,88 meters | { 19.72 meters | 112850 ke, wW2XO0 l ; 25.16 meters
Ireequiar ) Mondays, 16-11 p. m. i GEMERAL ELECTRIC CO. ’ | 9.8 meters. Daily 1:00-2:00 p. m.
15330 kc. W2XAD [ | 15140 ke CSE | l Schensctady, N. Y. 11880 ke WOXE
GENERAL ELECTRIC_ CO. ' 1981 meters | | Antipodal program 9 p. m. Mon. 2524 meters
Schenectady, N. Y. ' to 3 a. m. Tues. Noon ta 5 p. m. | | NATIONAL BROADCASTING CO.
3:00-6:00 p. m. daily Daventry, England on Tues., Thurs. and Sat. Downers Grove (Chicago), Hll.
1:00-6:00 p. m. Sat. and Sun. . 0 p. m, daily

www americanradiohistorv com
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11870 kc.

vyucC
25.26 meters
I CALCUTTA, INDIA
9:45-10:45 p. m.; 89 a. m.
11870 ke. WB8XK

25.26 meters

| WESTINGHOUSE ELECTRIC
East Pittsburgh, Pa.
4-10 p. m.

11865 ke. GSE
25.28 meters

DAVENTRY, ENGLAND
7:30-9:30 p. m.

11840 kc. W9XAO

25.34 meters

CHICAGO FEDERATION OF

LABOR
Chicago, 1l

7-8 a. m., |-2, 4-5:30, 6-7:30 p. m.

11830 kec. W2XE

25.36 meters

ayne,
Irregular

11810 ke.

25.4 meters

‘RADIO ROMA NAPOLI
Rome, ltaly

12RO

Daily,
and 2:00-6:00 p. m. Sunday,
a. m.-12:15 p. m.

£1:30 a. m. to 12:15 p. m.
§1:00

11800 kc. VE9CW
25.42 meters

W. A. SHANE, CHIEF ENGINEER
Bowmanville, Canada
Daily, 1-4 p. m.

11790 kc.
25.45 meters
BOSTON, MASS.

Irregular

11780 kc. VE9DR

25.47 meters
DRUMMONDYILLE, QUEBEC

COLUMBIA BROADCASTING SYS. |
W,

WIXAL

11705 kec. FYA
25.6 meters
“RADIO COLONIAL"
Pontoise (Paris)
See listing for 19.68 meters
Daily, 3:00-7:00 p. m.

9530 ke. W2XAF
1.48 meters
GENERJAL“ELEC'TRIC Co.

Schenedady N. Y.
I p. m., daily

10250 ke.

29.30 meters

AMONDO CESPEDES MARIN
Heredia, Costa Rica

T4

Mon. and Wed., 7:30 to 8:30 p.
m.; Thurs. and Sat., 9:00 to 10
p. m.

9860 kc. EAQ

30.4 meters

9520 ke. oxy

31.49 meters
SKAMLEBOEK, DENMARK

2-7 p. m. daily

9510 ke. GSB
31.54 meters

BRITISH BROAD. CORP.
Daventry. England
8:C0-10:00 p. m.

7370 kec.  X26A

40.70 meters
NUEVO LAREDO, MEXICO

910 a. m.; Il a. 1-2;

45 7.8 p. m. Tests after mid-

night. I. S, W, C, programs ||
p. m.

m.-noon;

7230 ke. DOA
41.46 meters

DOEBERITZ, GERMANY

Irreqular

9510 ke. VK3ME

7220 kc.

41.50 meters
ZURICH, SWITZERLAND

HB9D

|

I

| 31.55 meters Ist and 3rd Sundays at 7 a. m,
T"IA“:SR:?LAOdE§:A“;°EA | AMALGAMATED WIRELESS, Ltd. Zeg O
Alcala -Madrid, Spain 167-16% Queen St., Melbourne, |
(P. O. Box 951) Australia 7195 kc. VSIAB
Daily for America, 5:00-8:00 p. m.; | } . . 4).67 meters
for Europe and Canaries on Sat- Wied:; 5'00'67"3:0 :" :" Saf,HsTor SINGAPORE, S. S.
urdays only, 1:00-3:00 p. m. ’ o on., Wed. and Fri., 9:30-11 a. m. |
96401 kc B HSP2 : 94603!(7% - 7140 ke. HKX
BROADCASTING - SERVICE ; 42100, mefers
Post and T:Iegr':ph Department RADIO CLUB OF BUENOS AIRES, BOGOTA, COLOMBIA
Bangkok, Siam ARGENTINA | |
9-11 a. m., daily B B | rregular;
9590 kzc VK2ME  9375ke. EH90C 7020 ke EAR125
AMALGAMATED "WIRELESS, Ltd. BERNE, SWITZERLAND B AT
Sydney, Australia 1.5:30 - MADRID, SPAIN
Sun., |-3 ail-’}“o.' :-‘7":. m., 9:30- —P J Irreqular
9290 kc.
9585 kc, csc ' 32.26 meters 69904'2(5) CTlAA
meters
3129 meters | Lo ICLXEIEEE) LISBON, PORTUGAL
3-5 p. m., Sunday, and irregularly i
BRITISH BROAD. CORP. reekdovsin Fridays ST IRt
Daventry, England - —]
sas0 o . 130530 5 m, || 8070k RVIS 1 6875ke. F8MC
[ 11:00 p. m.-1:00 a. m., 1:30-3:30 AR (ERe D O TR d: 600 moprs
el | Khabarovsk, Siberia CASABLANCA, MOROCCO
: §-7:30 a. m. | Sun., Tues., Wed., Sat.
= — — | e
9580 kc. W3IXAU | | 7530 ke. | 6425 k. w9x|_
31.30 meters 39.80 meters 46.70 meters
BYBERRY, PA. _“EL PRADO" ANOKA, MINN.
relays WCAU daily .?:Lt’r:r,nl;alll Epc.u?'c‘i.or Irregular
| ———— — —
9570 kc. W|XAZ | | 7500 ke. 6425 ke. W3XL

WESTINGHOUSE ELECTRIC &
MFG. CO.

anada Springfield, Mass.
Irreqular 6 a. m.-10 p. m., daily
11760 kc. XDA I | 9570 kc. SRI |
25.50 meters 31.33 meters
TRENS-NEWS AGENCY | POZNAN POLAND
Mexico City | Tues., 1:45-4:45 p. m., Thursday,
| 34 p. m. | { I308 p. m.
| 11750 ke. CSD | 9560 ke DJA |
meters meters
| BR|TISH BROAD CORP. REICHSPOSTZENTRALAMT
Daventry 11-15 Schoenberge Strasse (Berlin},
3:30-5:30 p. m., 11:00 p. m.—1:00 l Konigswusterhausen, Germany
a, m., 1:30-3:30 a. m. Daily, 8 s. m.-7:30 p. m,
11750 kec. VE9IJR | | 9550 kc. HBL \ ‘
25.53 meters metersy

WINNIPEG, CANADA
Weekdays, 5:30-7:30 p. m.

31.
LEAGUE OF NATIONS
eneva, Switzerland
8:00-8:45 a. m., 5:00-5:45 p. m.

40.00 meters
“"RADIO-TOURAINE"

France
Irreqular
| 7460 kc. YR
40.20 meters
| LYONS, FRANCE
| 10:30 to 1:30

Daily except Sun.,
a. m
| 7410 kc.
40.50 meters
EBERSWALDE, GERMANY

46.70 meters

NATIONAL BROADCASTING Cco.
Bound Brook, J.
Relays WJZ.

Irreqular
6420 kc. RVé62
46.72 meters

MINSK, U. 5.5, R.
Irregular

6380 kc.

47.00 meters

{ QUITO, ECUADOR

Mon., Thurs,, 12 p. m. 8-11 p. m.
7320 kc. IT) | 6335 kec. VE9AP
40.90 meters 47.35 meters
JOHANNESSURG, S$SO. AFRICA DRUMMONDYILLE, CANADA

9:30 a. m.-2:30 p. m.

www americanradiohistorv com
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| 6005 kc. VE9DR |

5170 kc.

6335 kc CNSMC 6080 kc. W9XAA PMB
9. .
CASABLARCA, MOROCCO | &3] ‘mieters | CANADIAN MARGONI cO. | NN
Mon., 34 p. m., Tues, 7-8 a. m,, CHICAGO FEDERATION OF Drummondville, Quebec SOURABAYA, JAYA
34 p,. m. Relays Rabat. LABOR 6-10 p. m. daily. {rregular
Chicago, Ili.
I 6270 ke HKC 672/ 76 pi m, 9:30-10:15, L E6IF?EL°T50V|V(ECR PARIS, FRANCE
47.5' meters " - N N K . " [
I BOGOTA, COLOMSIA e AEIRI RS 2. IClub) pro. Testing, 6:30 to 6:45 a. m.; 1:15 to | 4975 kc' wzxv
grams. From 10 p. m, Saturday to 1:30, 5:15 to 5:45 p. m., around 60.30 meters
8:30-11:30 p. m. 6 a. m. Sunday. this wave.
‘| | —_— RADIO ENGINEERING LABORA- |
6070 kc. JB | TORIES, Inc. |
i 62504!(:) areEs HKA 49.40 meters 6005 kc. VE9CU Long Island City, N. Y. |
BARRANQUILLA, COLOMBIA JOHANN}E‘SFERIIJéi» SOUTH CALGARY, CANADA Irregular
| 8-10 p. m. ex. Mon., Wed., Fri. 10:30 a. m.-3:30 p. m. Irregular
! I Nl
x 60654!(45. ’ SAJ 4795 kc. WOXAM
g meters 62.56
6140 kc. W8XK MOTALA, SWEDEN 6000 kc. ELGlNT‘G:EE
48.86 meters 6:30-7 a. mA,pHmaA m. to 4:30 49.97 meters I (Time signals.)
WESTINGHOUSE ELECTRIC & —
ADMINISTRATION DES P. T. T.
E MPFfb COh. g Tananarive, Madagascar | 4795 kc. w3xz
t Pittsburgh, Pa.
- .g. 6060 kc. WSB8XAL Tues., Wed., Thurs., Fri., 9:30-11:30 | 62.56 meters
| 5 p. m.-midnight. 49.50 meters a. m. Sat. and Sun, 13 p. m. WASHINGTON, D. C.
CROSLEY RADIO CORP. regular .
Cincinnati, O. g _ —— =
6120 kc. W2XE neinnet 6000 kc. RV59 | | 4795 kc. WOXL
| 48.99 meters Relays 6:30-10 a. m., .I-J p. m., T meters 62.56 meters
COLUMBIA BROADCASTING SYS. 6 p. m. to 2 a. m. daily. Sunday RADIO MOSCOW U. 5. S. R CHICRGOL 110l
‘ i M;:dogo; ?niesloNne!i‘énYiqoa‘;‘ U | attecIBp sm: Heard on Stgr.lday afternoons, 3:00. I l |rregu|:§r :
| B - e i
| 6120 kc. FL | 6060 ke VQ7LO 5970 ke. HVJ | 4430 kc. DCA
’ 48.99 meters 49.50 meters | 50.26 meters 67.65 meters
EIFFEL TOWER, PARIS IMPERIAL AND INTERNATIONAL YATICAN CITY (ROME) DOEBERITZ, GERMANT
5:30-5:45 a. m., 6: 45. 12:30, 4:15- COMMUNICATIONS, Ltd. | 2-2:15 p. m., daily. Sun., 5-5:30 %7 p. m,, 2-3 p. m., Mon.. Wed.,
| 4:45 p. m. | Nairobi, Kenya, Africa ‘a. m. ! - Fri. — =
- _' —_— Monday, Wednesday, Friday, I B —
. m.-2:30 p. m.: Tuesday, Thurs-
| 6120 k. vac i e Bt | 5900 ke, HKO | | 4280 ke OHK2
| 48.99 meters d:Y l|||'30 a. lmw!:!O p. r{_\.; 3un 50.80 meters I v|EN;4A r:eUZ:HA
a m. a 0
CARACAS, VENEZE"ELA 3 ay m.-4 amm Yh:rsday Bu:s my- MEDELLIN, COLOMBIA Sun.. first 15 minutes of hour from
B:00-10:00 p. m. nightly 9 'a. m. | gzl p¥ m¥., exceptiiSuntiay . 3B
6060 kc. W3XAU | | 4273 ke.  RVIS
| 6110 kec. VE9CG ZA750) matart 5835 ke HXD 70.20 meters
o1 0Nmeters ) % [ FAR EAST RADIO STATION
CALGARY, ALTA., CANADA I BYBERRY, PA. . 51.40 meters Khabarovsk, Siberia
Relays WCAU | Daily 3.9 a. m.
= = BARRANQUILLA, COLOMBIA —_— =
6100 !:;cls W3XAL 6050 ke GSA ‘ | 7:45:10:30 p. m.. Mon.; Wed., & 3750 ke. F8KR
e 49.58 meters 10:30 p. m.; Sunday, 7:45-8:30 80.00 meters
NATIONAL BROADCASTING co. H BRITISH BROAD. CORP. p. m. Elias J. Pellet. CONSTANTINE TUNIS., AFRICA
Bound Brook, J. Daventry, England ‘ 2
Irregular I | B:OO-IO;0.0 g | Mon. and Fri.
6100 kc. VE9CF| | 6050 kc. VE9CF | 5710 kc. VE9CL | 3750 ke. 13RO
49.15 meters 49.59 meters §2.50 meters PRATO EMERALDO,
HALIFAX, N. 5., CANADA HALIFAX, N. 5., CANADA |} WINNIPEG, CANADA l Rome, Italy
610 RETDess Thurs Fri. It a. m.-noon, 5-6 p. m. On Wed., | | \ Deily, 3-5 p. m.
I = p. m., Tue [ | __ &% Sun. 3005 p. m. rregular e
6095 kc. VE9GW | | 6040 kc. PK3AN | ssso ke. WB8XJ | 3620 ke DOA
49.17 meters 49.87 meters 64.02 meters S
BOWMANVYILLE, ONTARIO, CAN. | | 82.90 meters
5:00 p. m. to midnight | soui»;s:u, JAVA { COLUMBUS, OHIO DOEBERITZ, GERMANY
o . m,
- l _ | e —— = e -
6100 k wWoOXE | | 6040 ke. WA4XB | | 5170 kc. OKIMPT 3560 kc. OZ7RL
C. 49.67 meters 84.24 meters
49.13 meters LAWRENCE E. DUTTON $8:00] metans COPENHAGEN, DENMARK
DOWNERS GROVE, ILL. l cone, Lils ohplbeamsl, Drosdcast PRAGUE, CZECHOSLOVAKIA Tues, and Fri. after 6 p. m.
| until 10:00 p. m. | 1-3:30 p. m., Tues. and Fri, 2342 k w7wa
FIE=S=—= e —— - c.
6070 kc. VE9CS 6030 kc. VE9CA | | 5170 ke PMY 128.09 meters

49.40 meters

VANCOUYER, B. C., CANADA l

Fridays before 1:30 a. m. Sun-
days, 2 and 10:30 p. m.

49.75 meters
CALGARY, ALTA., CANADA

58.00 meters

BANDOENG, JAVA
trregular

I
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FISHER'S BLEND, iINC.,
Fourth Ave. and University St.
Seattle, Washington
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INTAL AND COMMERCIAL bTATl()\S

wsXxi

PITTSBURGH, PA.

31000 kc.

9.68 meters

27800 kc. W6XD

18620 ke. GBJ
16.10 meters

BODMIN, ENGLAND I
Telephony with Montreal |

20680 kc. FSR
14.50 meters

| PARIS-SAIGON PHONE |

120620 kec. PMB

NEW BRUNSWICK, N. J.

24000 ke. W6XQ

12.48 meters
SAN MATEO, CALIF.
Mon., Wed., Sat.

21420 ke. W2XDJ

14.00 meters
DEAL, N. J.
And other experimental stations

21400 kc. WLO
14.0] meters
AMERICAN TELEPHONE & TELE-

GRAPH CO. |
Lawrence, N. J.

Transatlantic phone

21130 ke. LSM

14.15 meters

MONTE GRANDE, ARGENTINA

|
|

17640 ke.
17.00 meters
SHIP
Phones to Shore

WSEN,

(éFWV

LSQ,
GDL,
6MIQ,

Ship.

“Leviathan'
"Majestic"
‘' Olympic'
“"Homeric'
"'Belgenland""

JIAA

17.25 meters
TOKIO, JAPAN

T | | s 18620 kc.  GBU |
PALO ALTO, CALIF. I Bandoeng, Java 16.11 meters
M. R. T. Co. I After 4 a. m. RUGBY, ENGLAND
25960 ke. G5SW ! 20140 ke. DWG 18370 ke PMC
11.55 meters 14.89 meters .
CHELMSFORD, ENGLAND | | NAUEN, GERMANY BAN‘{;’;’EN":"-‘J"AVA '
EXPenmenfal Tests 10 a.m.-3 p. m. . 3
25700 kc. W2XBC | | 18350 ke. WND
11.67 meters { 19950 kC. I.SG | 16.35 meters
' { 15.03 meters DEAL BEACH, N. J.

Tra nsaflanflc telephony

18310ke. GBS
16.38 meters

l MONTE GRANDE, ARGENTINA

From 7 a. m. to | p. m.

Telephony to Paris and Nauen

| |
17300 kc. W6XAJ

17300 ke.

17.34 meters
DAYTON, OHIO

(Berlin) RUGBY, ENGLAND | 17.34 meters
| | e ongon OAKLAND, CaLIF.
119950 ke. DIH 18310 ke. FZS |17300 ke. WOXL

15.03 meters 16.38 meters 17.34 meters
‘ NAUEN, GERMANY SAIGON, INDO.CHINA ANOKA, MINN.
- A B I to 3 p. m. Sundays | And other experimental sfaﬂons
19906 kc LSGC 17110 k
| : . WOO
15.07 meters 18240 kc FRO FRE 17.52 meters
MONTE GRANDE, ARGENTINA | AR o DEAL, N. J.
] 810 a. m. I ST-pASSISEy, ERANCE Transatlantic phone
A== — - { —
15.10 : 16.50 meters ! 17.52 meters

o 1
’ ol "R “ BRUBMOOYILLE ROUESES l OCEAN GATE, N. J.

N Telephony to England | A T. &T. Co.
19830 ke. FTD | 18100 ke CBK | | 17080 kc. GBC
16.57 meters 17.55 meters

15.12 meters |

ST. ASSISE, FRANCE BODMIN, ENGLAND |

RUGBY, ENGLAND

116300 ke.

PCL
(8.40 meters

KOOTWIJK, HOLLAND
Works with Bandoeng from 7 a.m.

1 6300 ke. WLO

18.40 meters
LAWRENCE, N. J.

21020 ke. LSN |
o 119400 kc.FRO,FRE | | 18050 ke.  KQJ
(Hurlingham), Buenos Aires, l 15.45 meters 16.6] meters I
Argentina [ ST. ASSISE, FRANCE ’ BOLINAS, CALIF
ey s | s i e
|
Y sters 15.55 meters [ 16.80 meters
j ST. ASSISE, FRANCE BANDOENG, JAVA
FODESRAD YA GZECHOSUOVAKIA I 0 a. m. to noon I {"'Radio Malabar'') I
20710 kc. SY | | f
14.47 meters L 19240 ke. DFA | (17850 kc W2XAO
| MONTE GRANDE, ARGENTINA 15.58 meters | 16.80 meters
. | NAUEN, GERMANY NEW BRUNSWICK, N. J.
Daily 3-6 p. m., Sunday, 10 p. m.
20680 ke. LSN | | {17830 kc. PCVY
14.50 meters 19220",":)“ 5 WNC 16.82 meters
MONTE GRANDE, ARGENTINA S M eYers)
after 10:30 p. m. Telephony with DEAL, N. J. KCOIWIVICRHOLEATID)
Europe | 9:40 a. m. Sat, |
{ | —
20680 ke. LSX I . 18820 ke. PLE | 17780 kc. W8XK
14.50 meters 5.94 meters 16.87 - a
BUENOS AIRES BAsNdls_Cl)oE:loGeJ;;\"VA WESTINGH%I.;SG% EL&CTRI AN
Telephony with U, S. Phone service to Holland | Saxonburg, Pa.

To Be Concluded in May Number

www americanradiohistorv. com

16200 kc. FZR

18.50 meters
SAIGON, INDO-CHINA

16150 ke. GBX

18.56 meters
RUGBY, ENGLAND

16060 kc. NAA

18.68 meters

U. 5. NAVY, ARLINGTON, VA,
Time signals, 11:57 to noon

Work on this and higher channels |

'4
| 17380 ke.

W8XL :

l
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LETTERS FROM S-W FANS

AMLIE RECEIVER A HIT!
Editor, SHORT WAVE CRAFT:

A short while ago I wrote to Mr. Oliver
Amlie of Philadelphia in regard to his DX
short wave radio set. I received instruc-
tions to build it and [ have had great re-
sults with it.

Your magazine can't be beat for radio
news and I think it is only fair that you
give this DX Amlie receiver credit. This
set works to the letter and I can vouch
for that. Have had Caracas, Venezuela,
every night on the loud speaker. It comes
in like a “local.”

ELDON H. STROBECK,
172 Perkins Ave,,
Campello, Mass.

(Glad to hear from you, Eldon, and we
are pleased to report that we have had
quite a flock of letters from satisfied read-
ers who built up Oliver Amlie's receiver
cireuit, deseribed in the May, 1932 issue of
SHORT WaVvE CRAFT. FHearing the Caracas
station in South America on the loud-
speaker nightly, as happened in your case,
is a very fine recommendation for the Amlie
receiver. As it only uses 8 tubes, this
brings even grealer credit to the Amlie
set —Editor.)

POLICE THKILL BOX THRILLS!
Editor, SHORT WAVE CRAFT:

1 have built the “Police Thrill Box" from
the May, 1932 issue of SHORT WAVE CRAFT
magazine. The results are wonderful! 1
had police calls all over the country. As
vou know, too much on one thing is not so
good, so I would like to know if 1 could do
something to receive from 25 to 125 meters.
I would like to get a little music on short
waves and police calls.

WILLIAM A. MILLER,
256 Lathrop St.,
Buffalo, N. Y.

(In answer to your letter containing the
interesting news that you have had such
fine results with the “Police Thrill Box,”
described in the May, 1932 issue of SHORT
Wave CRAFT, we would suggest that you
look throwgh some of the back numbers of
this magazine, in which you will find vari-
ous 8hort-wave converters and adapters
deseribed, which will bring in short-wave
stations on all wavelengths from 15 up to
200 meters. You can, of course, wind a
different eoil with a smaller number of
turng on it, which will permit the Police
Thrill Box to bring in waves helow 125
meters. You will find data given in prac-
tically every iszue on the warious number
of turns to wind on the coils for different
wave bands; with a little erperimenting,
you should be able to bring in most any-
thing you would want with these changes.
Editor.) e

LOGS 1,231 STATIONS!
Editor, SHORT WAVE CRAFT:

! am writing this letter to thank you for
getting me started in the short wave game.
I have built a few receivers described in
SHORT WAVE CrafFT, such as the "“Doerle,”
‘‘Pocket Receiver.” and *The Brief Case Re-
ceiver.” They worked so well that I sold
them and received enough money to buy a
good short-wave cenverter. It is a Stewart-
Warner and ! use it ahead of a Silver-
Marshall broadeast receiver., This converter
was described in the December, 1921-Jan-
uary, 1932 issue of SHORT WavE CRaAFT.
Among the stations 1 have logged are
12RO, FYA, ‘G5SW, HKD, YVQ, VEWR,
VE9DR, VE9GW, W4XB and numerous
other American stations, I have received
“hams” in all districts in United States and
a few in Canada on 75 meters. All districts
have been received before 12:00 p. m. What
do you think of my list? I would like to
correspond with anybody, “fans,” “hams,”
“DX’ers,” or what have you. All mail will
be answered, positively, so bring on vour

Here's hoping you publish it in

Thank vou.

ELMER NEUMAN,

2224 Woodstock Ave.,
Swissvale, Pa.

P. S.—My log contains 1,231 stations to
date. My New Year's resolution: T will
subscribe to SHORT WAVE CrAFT!

(We doff our hats and how to the ground,
Eimer! You seem to have won “first place”
when it comes to running up @ high score
on short wave slation “logs.” You surely
have established an enviable reputation for
bringing in the “DX" (distant) stalions on
a short-wave converter. We have always
entertained the belief that a good short-
wave converter could step out and roll 'em
in but we certainly are flabbergasted at
your remarkahle [ist of 1,281 stations!
Again, we “wave” our hats.—Editor.}

letters.
your magazine,

REVAMPED DOERLE
Editor, SHORT WAVE CRAFT:
My set is a “‘revamped” edition of the

ParTe
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WHOLE WORLD ON “MEGADYNE"!
Editor, SHORT WAVE CRAFT:

Congratulations, Mr. Gernshack, on your
“Short Wave Megadyne.,” It certainly pulls
in the stationa for a one-tuber and loud at that!

On the “hroadcast”™ coil the Huffalo stations
come in on the loud-speaker, although I haven't
much of an aerial.

leere are a list of some of the amateur phone
stations I reccived on the 75 meter band.

WIBIC, WIBNR, WIRTZ, WIABN, W1ABY,

WIBTJ, WICBX, W2G0, W2 GY, W2DKA,
WIBNZ, W2B0, W2LI, W2AWR, W2AZ,
wW2CZC, w2C0J, W3IAB, W3IBRO, WIAQ.
WiIBLZ, WIAQR, W3ZX, WIBRX, W23DRO,
WIALZ, W3UD, WIAQKR, WiQZ, W5AW,

WBAG, WSCXH, WBSEDE, WSEGE, WS8lIXB.
WEBLX, WSCW, WBCUT, WBBW, W8XY, WADK,
WsCI, WBCHG, WEBRN, WSLN, W8WI, WSALZ,
WBELF, WIEER, WI9GXI, W9%AAl WIGYX,
WOEWC, WIFRU.

I also receive numerous commercial and ama-
teur code stations,

Here is a list of commercial phone stationa.
American Airways—WSBXK, WI3IXAL, W9XAA.
’olice Radio Stations—WPDP, WRDH, WPEA,
WPEE, WPEF, WPEG, WPDM, WPDF, wMDZ,
WMJ, WPEK, WPDX, WPDB, wrPDC, WPDD,
WKDU, KGPC.

With best 73,
DONALD BAUTZ.
306 Berkshire Ave.,
Buffale, New York

(Well, Donald, you certainly pulled in a
fine flock of short-wave stations on the
Short Wave Megadyne. We have had quite
a few reports from builders and operators
of the S-W Megadyne, who have heard
European and other foreign stations. The
Megadyne. in our estimation, possesses a
number of interesting technical features
which it will pay the ham and short wave
experimenter to look inte and develop.
Thanks again for your interesting letter.—
Editor.)

e e e e T
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“Doerle” set. 1 have made it as universal
as possible, so that it can be used either as
an adapter or a portable S.W. get, and it
can also be easily connected to an audio
amplifier with little trouble. The set is
truly a “depression” model and can easily
be built of “junk-box” material. It is very
flexible as well as stable and at the same
time sensitive.

Herewith is the circuit:

The parts used are. 1—.00014 MF. var.
condenser; 1-—.00035 MF, var. condenser; 2
—.00025 MF. fixed condenser; 2—.0001 MF.
fixed condenser; 1—6 ohm rheosta_t; 1.
open circuit jack; l—closed circuit jack; 1
—R.F. choke; 1—2 to 5 meg. grid-leak; 2
UX tube sockets; 1—Adapter plug.

It will be seen that a push-pull detector
has been installed, simply by paralleling
the elements of the original detector with
those of another tube. (The filaments are
in series so that a compact 4% volt “C"
battery can be used).

Also the aerial system has been changed.
The “special” condenser is the one in the
“Doerle” set. The condensers in series are
to suit the various bands. They also aid
in adjusting oscillation. It will be noticed
that No. B is connected to the detector
plates through a .0001 mf. condenser. An
increase in volume will be noted when
using this, especially on 756 meter ham fone.

The jack system makes for extreme flexi-
bility. To use as a one tube set place plug
2 in jack 1 and plug 3 in jack 2.

To use as an adapter place plug 1 in jack

The coils may be wound as specified for
the “Doerle” set and for broadcasting a
coil of 160 turns grid and 80 turns tickler
will do nicely.

About results: 1 have tried this set on
five or six different broadcast sets as an
adapter and it has been more than satis-
factory. Last night (or rather this morn-
ing) at 3 a. m., after all locals had signed
off, we couldn’t get any music on a 6-tube
A.C. set so we plugged in the adapter and
immediately got WBT Charlestown, N. C.,
louder than the locals on the 6-tube. Hi!
As for S.W.s, police, airplane, hams, S.W.
broadecast and telephone-—all came pound-
ing in like B.C. signals on a good night.
I have had nine foreign countries on the
loud speaker using 01A's as A.F.

Would like to hear from all who build
this set and will write back to all who write
me—if given sufficient time. Hi!

T3's

MAURICE KRAAY,
R. No. 1,
Hammond, Ind.

(Thanks very much, Maurice, for Yyour
interesting and instructive letter explain-
ing how you improved the “Docrle” receiver.
We think the jack system you suggest is a
very good one, and one which can very
profitably be extended in the design and
operation of short wave sets, whether

tranzmitters or receivers.—Editor.}

HONORS FOR MR. INGRAM'S SET

Editor, S110rRT WAVE CRAFT:

Well, old boy, I just built Mr. Ingram’s
first-prize winner. Boy! She certainly can
“perk.” 1 have left off the untuned R.F.
but 1 am using 27 tubes in push-pull.

I have covered the nine “ham" districts
on 80 meters. I also receive hams on 20
and 160 meters. My set is all O K. no
“dead-spots™ at all. I am using a filament
transformer and one “B” battery. 1 have
received these foreigners: I2RO, G5SW,
FYA, 1AC, YV1IBMO, GBS, YVQ, PRBA,
EAQ, YVBC, and more foreign stations.

JOEY CASALETT,
405 Park Street,
Utiea, New York.

(Fine business, Joey, and we are sure
that Mr. Ingram will be *“tickled pink” to
hear that you built a duplicate of his prize-
winning set and had sueh fine® success with
it. We would strongly suggest that you
add an untuned R.F.stage though —Editor.)
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SHORT WAVE QUESTION BOX

WANTS TO ADD C.W. OSCILLATOR

V. L. Rosso, Plaquemine, La.

(Q) Can you furnish a circuit of an
oscillator for use with a Lincoln superhet,
so I can receive C.

(A) The circuit ls given in these
columns. The tuned coil will depend upon
the LF. amplifier tuning.

.0001- T0 GRID OF - M-t
MF. \l 2ne DET \ ¢°5
ov.

Diagram showing circuit of an oscillator
for use with a Lincoln superhet, so as to
permit the reception of “CW?” signals.

COIL DATA

Ed. Drury, Dupue, Ill,, inquires:

(Q) Can you give me coil data for a
Pilot Super-Wasp that will reach down to
10 meters?

(A) For the grid coil of the detector
stage. wind (assummg Pilot form) 3 turns
of wire, any size from No. 30 to 24, and
space turns the diameter of the wire. The
tickler coil will also have 3 turns, close-
wound, placed close to the low potentlal end
of the grid coil, approximately V”. As a
tuned R. F. stage is practically worthless
on such short waves, merely plug in any of
the coils used for tuning and set the tuning
condenser at minimum. The R. F. stage is
then an untuned coupling stage.

COIL AND CONDENSER DATA

Oliver Devers, Trotwood, Ohio, wants to
know:

(Q) Can you give me the coil data for
the circuit at the bottom of page 167 of the
July issue?

(A) No data were given with this cir-
cuit; however, with 1%” forms wind 5, 11.
20 and 45 for the 20, 40, 80 and 160 meter
bands, respectively. Use No. 24 wire on all
coils and space the turns on the three
smaller ones. The ticklers L2 should have
5, 7, 10 and 16 turns for the 20, 40, 80 and
160 meter bands. Use No. 30 wire for these
alr)ld space the tickler from the secondary
a

(Q) What are the values for all con-
densers ?

(A) The antenna condenser .000025 mf.
Tuning cendenser .00014 mf. with an
00005 mf. trimmer will do OK. Grid con-
denser .0001 mf. Bypass condenser across
the regeneration control 1 mf. Plate bypass
.0005 mf. (variable condenser here is need-
less),

VALUE OF C. T. RESISTOR

H. White, Celeste Tex, inquires:

(Q) What is value of C, T. filament re-
sistor used in the transmitter on page 93,
June isgue, when employing a ’71A in p]ace
of the tube described?

(A) This may be anything between 20
and 100 ohms.

(Q) What would be the output of a
’71A transmitter?

(A) This depends upon the plate volt-
age, and the antenna system mainly.

FRINGE HOWL TROUBLE

Harry Ireland, Millville, N. J., writes:

(Q) I have built 2 set with two trans-
former-coupled audio stages. This gives
fine volume but growls excessively when re-
generation is advanced. Is there any cure
for this?

(A) There are a number of factors
which sometimes cause this “fringe howl."
The cure is to try various values of grid-
leak and condenser in the detector as well
as different values of plate voltage. Also
shunt the secondary of the first audio
transformer with a variable resistor of
about 250,000 ohms. Long detector and
A. F. grid and plate leads or coupling be-
tween detector and A. F. grid and plate
leads will also cause this howl. Poor plac
ing of parts is probably the greatest cause
of growls and unstable operation in short-
wave sets and yet there is no set rule
for parts layout.

AUTO ENGINE INTERFERENCE
C. Kettering, Topeka, Kans., asks:
(Q) What can I do to eliminate inter-
ference from cars passing in the street?
(A) The first thing to do is consult the
article on page 212 of the August 1932 issue
and then completely shield your receiver.

CHOICE OF TUBES

J. A. Wood, Norristown, Pa., asks:

(Q) In the circuit on page 286 of the
September issue, the circuit specifies a 35 as

F. and a 35 as detector. The description
states a 35 as R. F, and a 35 or 24 as de-
tector. Which is correct?

(A) The description states that a '35 or
'24 can be used as a detector and this is
correct. Use either one you want.

(Q) Could Pilot coils be used in this
circuit?

(A) Most certainly.
as any.

They are as good

REDUCING CAI'ACITY OF
CONDENSERS

G. A, Smith, Lansing, Mich.

(Q) How can a .0005 mf. condenser be
changed to .00015 mf.?

(A) By inserting an .00025 mf. con-
denser in series; the effective capacity will
then be .00016 mf.

5 Q) Is a 30 tube more efficient than a
1A

.-\) Not at all.

VALUE OF R. F. CHOKE

Gilbert Cook, Washington, D. C,

(Q) What is the value of RFC in the
set on page 400 of the November 1932
issue?

(A) Anything from 20 to 85 mh. is OK.

HEAD PHONES WITH 57 DETECTOR

J. B. Mathews, Phoenix, Ariz.

(Q)} How can I use headphones with a
57 detector and no audio?

(A) If you can find an audio trans-
foriner with a 500 henry secondary, use the
secondary in the plate circuit and the prim-
ary for the phones.

CHOKE VALUES

Melvin Benbrook, Maplewood, N. J.

(Q) Can an 85 mh. choke be used in
place of an 80 mh.?

(A} Yes, why not?

(Q) What is value of filament resistor
to use with a 47 tube?

(A) 40 ohms, center-tapped.

AUTOMATIC VOLUME CONTROL

E. Palmer, Williston Park, L. L
(Q) Can I add automatic volume con-
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Edited by R. WILLIAM TANNER ccormnsnnnn :

trol to a Pilot Dragon without using an-
other tube?

(A) Only by changing to a diode sec-
ond detector, the result being a consider-
able loss in volume. DO NOT try to modify
a manufactured set.

TUNING METER
B. E. Pendleton, Newark. N. J.
(Q) I have built a short-wave superhet

PLATE OF
LAST I.F.

Tl

gT %,

.

TUNING
TTe— METER
S
e

Diagram showing how to connect “tuning
meter” in the “B™ positive lead to the last
LF. stage.

with a 55 tube as second detector and
A.V.C. How can I add a meter for tuning?

(A) The meter would be placed in the
"B" positive lead to the last I.F. tube.
This is shown in the circuit given in these
columns.

FILTER CHOKE INQUIRY

Albert LePage, Fall River, Mass.

(Q) In the power pack on page 487 of
the December, 1932, issue, what are the
values of the filter chokes and the voltage
of the condensers?

(A) 30 henry, 60 to 100 ma. and 500
volts respectively.

REGENERATION CONTROL

N. Simpson, Washington, D. C.

(Q) Can the receiver on page 272,
September, 1932, issue be changed to re-
sistance regeneration control?

(A) Use a 50,000 ohm potentiometer
connected from 75-90 volts to B negative
with the slider connected to screen grid.

TRANSMITTER INDUCTANCE

Howard Jones, Spokane, Wash.

(Q) How many turns for a 40 meter
transmitter oscillator tank circuit?

(A) Generally 5 turns of No. 4 solid
copper wire or %” copper tubing 3” diam-
eter.

S. W. SUTPERHETERODYNE

E. E. Mayotte, Ft. Wayne, Ind,

(Q) I want to build a short wave super-
het with the smallest number of tubes pos-
sible and still obtain reasonable sensitivity,
What tube arrangement would be OK?

(A) The following combination would
give a degree of sensitivity almost equal
to two LF. stages, providing the work is
well done and used with good parts and
tubes. A 57 regenerative lst detector, 56
oscillator, 58 450 ke. L.F. stage, 57 biased
2nd detector and a 47 A.F, The sensi-
tivity and selectivity will be far in ex-
cess of any T.R.F. set having two R.F.
stages.

(Q) Why does a T.R.F. and regener-
ative detector circuit result in a better
signal-noise ratio?

(A) This is due to the very low R.P,
gain of such sets.
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The New Daventry Station

sulated box, the interior of which is
kept at a set or predetermined tem-
perature by means of an electric heater
controlled by a thermostat. The fourth
cubicle of the transmitter contains the
final amplifier or output stage, which con-
sists of four 156 k.w. water-cooled tubes,
connected in push-pull, the output circuits
of which are coupled to the aerial feeder.
The circuits of the power amplifier stages
in the transmitter are of the balanced-
bridge type. In some cases, the wavelength
of a g¢ertain transmitter is changed by
means of taps on the coils and in other
cases the coils themselves are changed. By
means of suitable switching gear, any one
of the powerful short wave transmitters
can be connected to any one of the large
number of aerial systems.

Power Supply

Power is supplied to the station by the
Northampton Electric Light and Power
Company, from their Power Station at
Northampton, approximately twelve miles
from Daventry. There is a sub-station on
the Daventry site which is fed from an
11,000-volt 50-cycle 3-phase power line.
This is connected to the station mains by
a 300 K.V.A. transformer.

The high-tension D.C. power supply for
the first power-amplifier and main power-
amplifier is derived from a six-phase rec-
tifier, having a D.C. output of 10,000 volts
6 amperes. The rectifier valves, which are
of the water-cooled, thermionic tvpe, are
placed with their assoctated inter-phase re-
actors, transformers, and induction regu-
lators; the last named are used to control
the output voltage of the rectifiers and are
operated by motors controlled by push but-
tons. A separate rectifier is provided for
each transmitter equipment.

All other power supplies for the trans-
mitters are provided by motor-generators
which are housed in the motor-generator
room. There are twelve of these machines.
which are divided into three groups, two
of the three groups being used at any one

(Continued from page 71})

time to supply the respective transmitters
to which they are switched, while the third
group of machines acts as standby plant.
Each group contains four machines:—

The first is used to supply the grid-bias
voltage for all valves in the transmitter
and provides power for operating certain
interlock relays associated with the trans-
mitters.

The second consists of two generators
coupled to one motor, the first generator
having two windings and two commutators
on one armature, the windings having out-
puts of 1.000 volts 2 amperes, and 1,500
volts 0.5 ampere respectively. This ma-
chine supplies the plate voltages to the
circuits of the modulator-escillator unit.
The second generator of this combination
supplies the filament current for the valves
in this unit, and has an output of 18 volts
80 amperes.

The third set consists also of two gen-
erators, driven by one mwotor, the first gen-
erator having an output of 5,000 volts 1.5
amperes, which supplies the plates H.T.
to the intermediate amplifier; while the
second generator supplies the filament cur-
rent for this unit, the output of which is 18
volts 80 amperes.

The fourth set is used to supply the fila-
ment-heating current of the main power-
amplifiers, which consume 400 amps. at 26
volts.

The outputs of these generators are
taken to a cubicle-type switchboard, also
situated in the motor-generator room, on
which are mounted selector switches by
means of which the output of any one of
the three sets of motor generators can be
connected to either transmitter. All the
generators described are driven by squirrel-
cage type, three-phase, induction motors,
which derive their supply from the station
mains at 415 volts, 50 cvcles, three-phase.

The power for the master oscillutors is
taken from a 220 volt A.C. supply provided
by a 15 K.V.A. single phase transformer,
which also supplies current for lighting
purposes, and other auxiliary services. As
the circuits of transmitters of the type

used in the Station are fairly sensitive to
changes in voltage, automatic induction-
regulators have been installed to compen-
sate for variations in the voltage of the
supply mains.

Tube Cooling

The water used to conduct the heat from
the plate of the water-cooled valves is
re-cooled by air-blast type coolers, which
consist of large radiators on one side of
which are mounted fans driven by three-
phase induction motors.

The water from the valve jackets flows
through these radiators, and is then lifted
by electrically driven centrifugal pumps to
a tank situated in the roof, whence it flows
again to the valve water-jackets, To pre-
vent the deposit of scale on the plates of
the tubes, which would occur if water
from the local supply were used, the tube
cooling system is filled with distilled water.
An electrically heated distilling plant is
provided to make up any loss due to evap-
oration in the main system.

Aerials

It has already been explained in previous
issues of World-Radie, that in addition to
using a number of different wavelengths,
the Empire has been split up into zones.
There are five ditferent groups of direction-
al aerials, corresponding to the five trans-
mission zones, the number of separate
aerials being twelve which, with the six
omni-directional aerjals, makes a total of
eighteen. Each aerial is connected to the
aerial changing panels, already mentioned,
by means of feeder lines. The aerials in-
tended to serve Canada, West Africa, South
Africa, and India, are all directional aerials
arranged to radiate a beam in the direction
of the particular part of the Empire for
which the service is intended, following the
great circle route. The aerial system for
Australia has been so designed that the
aerial itself and the reflector are inter-
changeable, thus enabling the beam to be
radiated in either an easterly or westerly
direction.

When To Listen In

International Call Letters

We are constantly receiving requests
from listeners to identify short wave sta-
tions. As there are actually thousands of
short wave telegraph transmitters on the
air, this is quite a job. We are publishing
herewith a list showing the distribution of
call signals among nations of the world.
This was adopted by the International Ra-
diotelegraph Convention held in Washing-
ton, D. C. during 1927. I’lease cut out this
list and paste it inside your receiver cahi-
net for quick reference.

Call signal Country
CAA-CEZ l Chile.
CIFA-CKZ Canada.
CLA-CM7Z Cuba.
CNA-CNZ Moroeco.
CI’A-C]:’Zl Bolivia.
8%}_8%% Portugtiese colonies.
CSA-CUZ Portugal.
CVA-CVZ Roumania.
CWA-CX7Z Uruguay.
CZA-CZZ Monaco.
D Germany
EAA-EHZ Spain.
ElIA-E1Z Irish Free State.
ELA-ELZ Liberia.
ESA-ESZ Estonia.
ETA-ETZ Ethiopia.
F France and colonies and pro-

tectorates.

G Great Britain.
HAA-HAZ Hungary.
HBA-HBZ Switzerland.
HCA-HCZ Ecuador.
HHA-HHZ Haiti.
HIA-HIZ Dominican Republic.
HIA-HKZ Colombia.

By ROBERT HERTZBERG

Honduras.
Siam.
Vatican City.

I Italy and colonies.

J I Japan.

K United States of America.
LAA-LNZ Norway.

LOMN-LVZ Argentina.

LZA-LZZ Bulgaria.

M | Great Dritain.

N I United States of America.
0AA-ODZ i

0C\-0Cz | | Peru.

OI'A-OGZ! :

OHA-OlZ Finland.

OKA-OKZ Czechoslovakia.
ONA-OTZ | Belgium and colonics.
OUA-OZZ | Denmark.

PAA-PIZ Netherlands.

PIA-PIZ l Curacno.

PKA-1POZ Dtch East Indies.
PPA-PYZ Brazil.

PZA-PZZ Surinam_(Dutel Guiana).

(Abhreviations.)
nion of Soviet Socialist Re-
publies (U. 8. 8. R.)

Q
RAA-RQZ

RVA-RVZ Persia.

RXA-RXZ | Republic of Panama.
RYA-RYZ Lithuania.
SAANMZ Sweden.

SPA-SRZ Poland.

STA-STZ! E

SUASUZ | Bevot.

SVA-SZZ Greece.

TAATCZ Ty

TFA-TFZ Teeland.

TGA-TGZ Guatenala.
TIA-TIZ Costa Rica.
TSA-TSZ Territory of the Saar.
UHA-UHZ Hedjaz.

UIA-UKZ Dutch East Indies.
ULA-ULZ | Luxemburg.

www.americanradiohistorv.com

UNA-UNZ | Kingdom of Serbs, Croats and
| Slovenes (Yugoslavia).

UOA-U0Z Austrin.

UWAUZZ

VAANGZ Canada.

VHA-VAZ Australia.

VOA-VOZ Newfoundland.

VPA-VSZ British colonies and protec-
f torates.

VTA-VWZ British India.

W United Stutes of America.

NXAA-XFZ Mexico.

XGA-XUZ China.

YAA-YAZ Afghanistan.

YHA-YHZ New Hebrides.

YIs-YIZ Iraq.

YLA-YLZ Latvia.

YMA-YNMZ Free City of Danzig.

YNA-YNZ Nicaragua.

YSA-YSZ | Republic of El Salvador,

YVA-YVZ Venezuela.

LAN-ZAZ Albania.

LBA-ZHZ! British colonies and protec-

torates.

ZIA-AMZ New Zealand

LPA-ZPZ Paraguay.

Z8A-ZUZ | Union of South Afriea.

1Provisionally.

The call signais assigned to the United
States are all 3, 4, and 5 letter combina-
tions, beginning with the letters K, N, and
W. Call signals of three letters allocated
to the United States are reserved for sta-
tions open to international public and
limited commercial service. All b-letter
combinations are alloeated for assignment
to aircraft stations.

During the World War, the groups of
three letters beginning with K, N, and W
were exhausted, and it was necessary to
assign_groups of four letters beginning
with K, N, and W.


www.americanradiohistory.com

SHORT WAVE CRAFT

Radio on the Ultra
Short Waves

(Continued from page 712)

Having ascertained the mechanism of
working the new circuit, it was then pos-
sible to investigate if it could readily be
used for the production of shorter wave-
lengths, say of the order of 40, 30 or 20
centimetres.

The first thing observed was that by
varying proportionally all the dimensions
of the external circuits and readjusting the
electrical supplies, the standard tubes were
capable of generating at practically con-

for
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'NEWS FROM SHORT-WAVE HEADQUARTERS

PARTS AND RECEIVERS
FOR SHORT WAVE WORK

stant efficiency all wavelengths with a per- |

fect continuous range from 80 cm. to
50 em.

Considering the type of multi-unit trans-
mitter developed we decided to adopt, at
least for the time being, the ordinary well-
known cylindrica! parabolic reflector.

However, the high efliciency observed by
experimenting with these very short waves
with free end reflector rods, in place of
wires or rods supported at each end by
insulators, leads to a peculiar type of con-
struction where each reflector rod is sup-
ported at its middle point by a copper
tube bent into a true parabolic curve.

Herring-hone Reflector

Fig. 4 conveys a good idea of this kind
of herring-bone reflector construction
and the manner in which these units can
be mounted side by side to build up a mul-
tiple unit reflector.

The aperture of the reflector was fixed
to three wavelengths, because we knew
from experience that with this type of re-
flector very little was to be gained by ex-
ceeding this figure.

The focal length of the reflector has
been made equal to a quarter of the wave-
length used.

The distance between the reflector rods |

has been determined by the desirability
of placing the unit transmitter and the
unit reflector at a distance securing the
maximum _directive effect without pro-
ducing unduly large and detrimental side
beams. This critical distance is three-
quarters of a wavelength.

The fixing of this distance by the above
considerations, and the necessity of pre-
venting the reflector and rods from touch-
ing one another, determined the maximum
length of the reflector rods and conse-
quently their spacing distance, since these
two factors are interdependent.

The first short-distance receiving tests
carried out indicated that—as in the case
of the transmitter—electron oscillator re-
ceiving circuits based on a plate-grid
Lecher wire principle were inadequate.

It was clearly indicated that the suec-
cessful newly-developed transmitting tubes

were very inefficient when used in the re- |

ceiver, thus rather upsetting the more or
less generally accepted idea that with the
Barkhausen oscillating circuits the same
tubes were suitable for both purposes.

In contrast with what was observed in
the case of the transmitter, it was found
that the plates of the tubes were the ac-
tive electrodes, and should therefore be
connected to the aerial instead of the
grids.

Further, it was made clear that tuning
was best secured by varying grid, filament,
and plate potentials more or less simul-
taneously, and that no design would be
useful commercially unless all circuits were
provided with current-measuring instru-
ments.

New Receiver

In view of the results obtained, the
plate-grid Lecher wire circuit was there-
fore definitely discarded, and a receiver
was constructed on the same lines as the
new transmitting ecircuit, comprising plate,
grid, and inside and outside filament tun-
ing.

The results obtained with this new re-
ceiver were most satisfactory. It was not
at first appreciated, however, that too
tight a coupling existed between the plate
and the grid circuit, and that therefore the

(Continued on page 765)
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THRILL BOX

National's fa-
mous s hort-
wave broad-
cast receiver.
Maximum per-
formance per dollar of any short-wave set avail-
able. In the lead with new and better tubes
and new and better circuit design. Utmost sen-
sitivity. highest signal-to-noise ratio, unequalled
flexibility, single control. with full vision dial—
push-pull output with 245 tubes for loud speasker
reception, DC or full AC with National apecial
SW power supply for hum!ess operation, R. C. A.

Licensed
SOCKET Sj*lb

Isolantite tube and coil sockets, glazed upper
surface, give maximum efficiency in ultra high
frequency circuits, suitable for sub-panel or base-
board mounting. in standard 4, 5 and 6-prong
types—mnow also available in 7-prong type.

= 1HE

NATIONAL
ISOLANTITE

TYPE 100 RADIO
FREQUENCY CHOKE

Extremely low distributed ca-

pacity, four narrow sections

universal wound, spaced on

Isolantite form. Has stiff leads

for mounting but fits in grid

leak c'ips. 50 ohms DC res.:
dist. eap. 1 mmf.: induct. 2% wmh.; rated at
125 MA.

NEW INTERMEDIATE FREQUENCY
TRANSFORMERS a

Same as used in National "AGS™
Communication Type Receiver
and new National FB-7 Ham-
Band Receiver. Litz wound, 500
ke. Equipped with trimmer ad-
justment for peaking that is
readily accessible from top of
transformer, without removal of
chassis from cabinet.

SW-58 “AGS”

National’s fin-
cst  communi-

cation type
commercial re-
ceiver. devel-

oped for Air-
ways Division.
U. S. Depart-
ment of Com-
merce. Nine
tubes. Covers
frequency range 1.500—20.000 ke.

Band spread
coils available for 20, 40, 80 and 160 meter ama-

teur bands. Front-of-panel coil change, ex-
tremely rigid rack panel construction. single con-
trol SFL tuning. calibration curves and tuning
loz on front panel, operated from AC with spe-
cial National power unit, R.C.A. Licensed.

TYPE EMP
Ie SPLIT-STATOR
CONDENSER

A split-stator condenser for re-
ceivers and low power push-
pull transmitters. Special low-
loss Isolantite stator-insulators
are used. 1200 volt break-
down. Single spaced. Standard size 100 mmf.
per section. but can be furnished up to 350 mmf.
per section.

NEW TYPE BX VELVET
VERNIER DIAL,
WITH VERNIER INDEX

Equipped with well-known Na-
tional B-Dial  Velvet-Vernler
drive and variable ratio, 6-1 to
20-1.—and with new vernier in.
dex. reading accurately to 1/10th
division. Permits accurate log-
ging so necessary in short-wave work.
insulation, for single hole

panel- or base-mounting. Any

capacity up to 25 mmf. For ultra short-wave
tuning or neutralizing in low power transmitters.

SEU CONDENSER

For short-wave work only.
Heavy double-spaced. rounded
edge 270° plates. constant low
impedance pigtail, Isolantite

NATIONAL

PRECISION
SHORT-WAVE PARTS
& RECEIVERS

SEND IN COUPON TODAY

NATIONAL CO., Inc,, 61 SHERMAN ST., MALDEN, MASS.

Gentlemen: Please send me your new catalogue sheets giving full description and
prices of NATIONAL Short-Wave Sets and Parts.

Name

Address .

wWWWwW americanradiohistorv.com
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=Irnproved
"\:'CO MET "PRO’

\ The Only Professional
ISHORT-WAVE RECEIVER
With Air-Dielectric I.F.
/ Tuning Condensers..

.'-f
4 / / o)

B\ 2¢720ul

i » g7

famous.

Flre

IMPROVED
COMET "PRO’
HAS THIS
TRANSFORMER

[" The new Hammarlund Air-~

) Tuned [. F. Transformers |

are available for replace-

! ment in former COMET

models—or jor markedly

improving other superhete-
rodynes.

Mail Coupon
for Complete
PDeseriplion

tions.

hilitv never possible before.

strength at the peak.

Professional and amateur opera-
tors throughout the world hail the
with
these exclusive improvements, the
“PRO” again steps out ahead of

“PRO” superiority. Now,

even its original leadership.

HAMMARLUND MANUFACTURING co..
424.438 W. 33rd St., New York. N. Y,

{;t:ue send folder glving detailed deseripilon of

new ammariund AIR-TUNED . F. Trans- o Hammun, Badio-

former.
ammariund
Name . -y *
Address .. - .
e seneeres SW-4

www.americanradiohistorv.com

OW—single signal character-
istics on C.W., plus even
greater sensitivity and selec-

tivity on phone—with easy tuning

for which the COMET “PRO” i

Second : The Improved “PRO” has
a bheat-frequency oscillator, with
knob centrol, which permits varying
the beat frequency over a small
range, so that an interfering signal
is lowered on the tuning curve while
the desired signal is held full-

CRAFT for APRIL, 1933

A Good 250 VYolt
Power Supply

{Continued from page 728)

can be filled with two small wedges of
wood or cardboard covered with tape. If
desired, wire may be soldered to the chassis
on either side of them, to prevent them
from jarring loose, in case of very rough
treatment.

The resistor is supported on one end by
a small angle bracket fastened to the 250
volt+binding post, and on the other end
by bus-bar wiring, This proves sufficient
for a good solid job and leaves no chance
for a short eircuit to the mountings, The
leads to the variable taps should be of
flexible wire long enough to reach to any
desired point on the resistor.

The 110 volt supply is connected with
ordinary lamp cord. In order to hold the
cord to the chassis it is passed through an
ordinary wire staple soldered to the edge
of the hole at the opposite end of the
chassis from the panel. This feature is
visible in the photograph of the bottom.
The cord is wrapped with tape where it
passes through the staple, so as to make it
tight and prevent wear.

The assembly and wiring details are
apparent from the photographs of the
lpower supply. The wiring diagram is
shown in Fig, 5.

This device has served me very well. In
some cases it has been used as an emer-
gency power supply for a small transmitter.
You may already have some of the parts
needed, If you do not have them, the

Increased selectivity and sensitivity | identical parts used may be purchased from
are gained in two ways. First: The
LF. transformers are tuned by A/R-
DIELECTRIC, Isolantite-insulated
condensers which hold their peak
setting CONSTANT regardless of
temperature or atmospheric condi-
They take the “if” out ofI
the LLE. amplifier by insuring sta-

the Wholesale Radio Service Company in
New York City. Their catalogue number is
listed with each item in the following bill
of material:

List of Material:

1 Chassis (bent as shown in Fig. 2; 20
gauge galvanized iron) ...
6 Binding Posts (Eby “Ace” W.R.S.
Co. No. MI13027) at 5c¢ ea. ... 30
Hardware—13 screws and nuts—1
angle bracket—4 ft. hook up wire—
lamp cord and attachment cap—
bakelite strip (panel) . e 25
1 Transformer (Trutest) Pri, 110 volt,
60 cycle; See. (1) 700 V.C.T. 50 ma.;
(2) 5 volts, 2 AMPS.; (3) 2.5 V.C.T,
5 AMPS. (W.R.S. Co. No. 4C1494)
1 Choke (Crosley) Double 30 henry. 80
ma. 150 ohms D.C. (W.R.S. Co. No.
4C1494) 59
2 8mf. 500 V, Cardboard type dry elec-
trolytic condensers (Trutest—W.R.S
Co. No. D3348) ... ... 86
12 mf. 500 V. Cartridge type dry
electrolytic condenser (Trutest—
W.R.S. Co. No. 2D3292 . . .33
2-0.002 mf. Mica condensers (Sangamo
“Ilini"—(W.R.S. Co. No. 4D4177) .14
1 Resistor (Electrad Truvolt) 25,000
ohms 50 watts (4 taps) (W.R.S. Co.
No. 4G7319) . e .80
1 Socket (Eby wafer type—d4 prong)
W.R.S. Co. No. 4M13070)

$ 30

—_
to
-t

Total—(Parts for complete power
supply) ... - $4.87

The Latest In
Super-
Regenerators
In The NextIssue
WATCH FOR IT!
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The Oscillodyne

(Continued from page 721)

as it will be found that as soon as the nat- |

ural frequency of the tickler coil becomes
less than that of the tuned grid circuit,
the plate load becomes capacitative and
phase relations are no longer correct for
oscillation.

It becomes evident, then, that as the
frequency of the signals received is in-
creased, enabling the use of smaller in-
duct':‘ance coils, the damping constant,

t

&£77L) increases, and operations of the
circuit becomes more satisfactory. Henc
it will be found that this circuit is par-
ticularly well adapted to short-wave re-
ception (which is also true of the super-
regenerative circuit and for the same
reason.

How to Make the Simplest One-Tube
Oscillodyne Set

In this article is described a simple one
tube receiver employing the oscillodyne
principle.

The schematic diagram for this receiver
is shown in Fig. 4. The tube employved
is a type 27 employving 2% volts AC, or a
37 using 6.3 volts D.C., on the heater and
90 volts plate potential supplied by a “B-
eliminator,” or battery. Other tubes such
as the type 30, 56, 01A, 124, etc., may be
used if desired. The only change neces-
sary is to supply the appropriate filament
voltage for the tube selected. In general,
screen grid tubes are not satisfactory in a
one tube receiver due to the difficulty of
matching the extremely high plate imped-
ance of the tube to that of the earphone.

The plug-in coils employed are wound
on tube bases. The specifications for the
windings are given in the table accom-

panying this article. The turns of both |
windings are wound without spacing. It |

is essential that the two windings be wound
in the same direction. This means that if
the two inside terminals of the windings
are connected together, the coil will ap-
pear like a continuous winding tapped near
the center.

In regard to coil specifications, the fol-
lowing table is furnished for tube base
coils wound with No. 36 D.S.C. wire and
tuned with a 100 mmf. (.0001mf.) con-
denser. The first two coils may need a half
turn adjustment one way or the other.

Approximate
Wavelength
(meters) Sec. Ticklgr
4

14- 25

23- 41 7 9
40- 85 14 12
83-125 23 23
120-200 36 36

About %” separation between windings.
It will obviously be necessary to extend the
tube base forms if coils for the “broad-
cast band” are used. However, grid and

plate windings of about 67 turns will tune !
from 200-360 meters and 105 turn wind- |

ings will tune from 350-550 meters with
the above condenser.

After the leads are soldered in the tube
prongs, all superfluous solder should be
carefully filed from the sides of the prongs
to prevent damage to the coil socket when
inserting. The windings should be so con-
nected that the two outside leads go to
the grid condenser and plate of the tube,
respectively, while the two inner leads go
to the cathode and phones respectively. If
connections are not made in this manner
the tube will not oscillate!

In order to provide exact coverage of the
various frequency bands with suitable over-
lap at each end, it may be found desir-
able to vary the number of grid turns by
a half turn or so for certain coils.

A suggested layout of parts is shown in
the photographs. If other parts than the
ones used are substituted it may be neces-
sary to vary this layout somewhat. 1In
wiring the receiver only nine leads are
necessary and if these are carefully made

(Continued on page 762)
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Attention! Radio Technicians!

Short Wave
Switch

A Short Wave
Switch for

Engineers,
Experimenters
—AIll Short

Wave Fans

Cheek these points on the EBY Switeh—ihey prove E BY superiority

1. Sturdy construction perniits
ganging any number of units into a
strong, compact assembly.

2. Compactness resulting in the
switching of intricate circuits in very
small space.

3. Flexibility providing any variety
of circuit arrangements and contact
sequences desired.

‘1*. Negligible Capacitance Effects be-
tween adjacent switch circuits and to
ground.

5. No Variable Effects. Compen-
sated high frequency circuits remain
satisfactorily adjusted for any position.

6. Exceptional low Contact Resist-
ance is obtained by use of the best
silver plated bronze contact springs.
Simplified hook-up eliminates all loose
or high resistance contacts.

7. Common Ground Connection of
shaft, end plates and all electrically

inactive parts.

8. Insulation of the highest quality
between all circuits and ground.

9. Smooth Action and Positive
Alignment are obtained thru sturdy
construction and special design, fea-
tzgrg'ng the 'ball bearing snap action
giving positive, decisive switch position.

10. Universal Mounting with either
single hole threaded bushing or two
hole screw or eyelet mounting.

Philadelphia, Pa.

H.H.EBY MFG. CO.,INC.

1616 West Adamu Street
Los Angeles. Cali

151 E. Eris Street
Chicago, Il

: Park Avenue

™» Mail this Coupon <=l

ISOLANTITE SOCKETS

Designed especially for
Television and Short Wave sets

The Eby Low Loss Isolantite

H. H. Eby Mfg. Co., Inc.,,
21st and Hunting Park Ave., Philadelphia, Pa.

Send me complete catalog
prices on your new Short Wave Switch and your
Low Loss Isolantite Sockets.

Sockets offer the most positive Name
and efficient socket operation

possible. It will pay every ex-

perimenter and designer to rely Address

on EBY sockets for perfect con-
tact. The difference in set op-
eration is readily noticeable.

information and

INFRA RED HEALTH LAMP

(Floor Mod:l with tlexible shaft)

Recommended by all bealth institutions and
bhysicians all over the world.

Sare doctors' bills
Save your health

Save your family the trip to the doctor
who charges $5.00 per treaunent.

List Price $25.00 9 75
Your Cost . . . n

One sale in a neighborbood sells 5 more
Send for circular with full details.

Gold Shield Products Co.

112 Chambers St. (S. W.) New York

ACME HEADPHONES

Complete weight

S ounces
4000 chm D. C.

You need have no
more headaches from
using heavy ear-
phones.

The Acme 4000 ohm heud-
Ret has more than 104,000
turns of wire on each coll.
Your background noise is
cut down.  Weak stations
heard more clearly. DX
becomes mare thrilling,
Buy from your locui .ob-
ber or send us his name
and $1.50 for a sample
bair of bhones.

DEPT. Y, ACME SPECIALTY COMPANY

2000-Mendel St.

Chicago, HI.

See Announcement on Page 766 Regarding the special subscription offer
RADIO REVIEW AND TELEVISION NEWS

www americanradiohistorv com
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Short Wave Fans and |

Amatenrs
M. & H. has been established for 35 years.

During that time it has served thousands of
mail order buyers. We solicit vour good will
and business on the guarantee of —‘‘complete
satisfaction assured.”

No one complains who deals with M. & H.

} HEADQUARTERS FOR ALL STANDARD PARTS
HAMMARLUND — CARDWELL — NATIONAL THOR-
DARSON- - AMERTRAN—KENYON, ETC.
Complete stock on hand at all times of Weston & Jewell ,\l-lm_nr
e ———— =

HYTRON TRANSMITTING TUBES |

UX2108—A specinl heavy-duty 210 tybe having oversize plites

with «rid terminal brought out top of tube to cup like RO5-1rpe

tubes. Low internal capackty snd hich output (15 watte.]

Eupecially deel ot 5-meter i

Your Cost, $4.12

TX210X—8ame an nbove but with plate lend brousht out

throughthetopinsteadoleridiend. Willatand high voltagesaufely,
our Cost, 2

TUXAT1—An intermediate mercury vapor rectifier between the

241 and the 860 tubea.  2!5.volt blament st 3 arapn.; 5000 volte

|#t 300 milliamperes
Your Cost, $1.25
A heavy-duiy mereury vapor rectifier. ratad nt 7500

UXre6— ”
volta at 800 milliamperes, 23§-volt, S-ampere Alament.
Your Cost $2.25

Dunco Vacuum Tube Relay

Ulirn.aenailive unit for D. C. in ol eircult and either D. C,
ot A. C. in the contuct cireuit. Thin unit w pactically adanted
to operatlon in the plate circuit of amall vacuum tubes.  Contuets
rated 82 ampe. at 110 salta A C, * Bire s 76 lung x 267 wide 2
| 1.8" . $5.00.

W earry a comblete ling of Neying Time Deln¥ and Remote
Contenl Relavs. Al standnrd makes et us know vour needs.

T Completcline of Delta chokes. Transformers and power trans-
formers at very law prices

M. & H. De Luxe Maonitor
For snyone desiring a permaficnt inenns of monitorine their
tranemitter cartier.
Constructed of the hicheat quality materialn obtalnable!
Coila for 20. 40 nnd 80 meter amateur banda.  Usea two number
|4 Burgess dry eclls and one No. 4156 B Buttery. X
] Kit form. with tubes. coile snd batierice. Wired

complete. $14.00.
{ Kit Only (assembled but not wired). $11.00.
M. & H. Fiectron Coubled Freduency Mcter

Thin new fmcter is an outstanding development of the year.

Housed in °""'f.‘°“' cast Aluinwum box. with heasy aluminum
front punel. suitably engraved.

[aes one type 24 tube. two 45 volis. portabl. type. Completely |
| calinrated with nll battetien nnd tube—%$29.50. _

Chase Quality Quartz Crystals
tul in individually calibrated. Guaranteed necurnte
itions spectfied in calibrntion shest.

READRITE PANEL METERS OF ALL KINDS

| 0. C. VOLTMETERS
Fygm 0.1 Valte 30 Ohms tn 0.25 Volts 1625 Ohms nt 50¢ eq
Nn. 405—0.25 Volts 7720 Ohma. . ...91.,47
No. 337—H. 0. 50 Volts 15440 Ohma. . 17
No. 339—0.100 Volts 8500 Ohm - 14;g
94

aeh.

No. 330—1i. O. 100 Yolte S0%0% Ohma. :
} No. 609—07.50 Vulta 231600 Ohmp e 2.
I D. C. AMMETERS
| From 0.1 ampercs o 26.0—20 amperes. o..vveivss

D. C. MILLIAMMETERS
| From 56c to $1.18 all types in stock.
| A. C. VOLTMETERS
0.4-0.8 Volta—=0.10 Volts—0.15 Volta...........
10150 Volts $2.36, 0.300 Vults

0.750 Volts ppecin] ot

0.600 Volis.

From 0.1 Ampa. to 0.10 Amps. $1.47 esch. 0.50 Ampe. $1.77
A.C. MILLIAMMETERS

From 0.26 Millinmpe to 0.500 Millinmpe $1.47 each.

| As Specified in many of Short Wave Cratt Articles

| Octocoils: Bet of four. with wave length range from 15 to 200
Meters.  The most rutded Short Wave col

[four distinetive colors—complete set of Four. K:1- %
|__Broadeast cofl. ranxe 200:520 Msters. special 75c each.

ever designed in

M. & H. Telezraph Key. 1-8” contacts will handle ¥ E. W-
sumily. Of highest guniity. Sopecial 95¢. |

Wireless Practico Set.  Just the 1 to maater the code
with, Comes with booklet on haw (o learn the coda and (ull
nstructsons on how to une insirument. Equipped with high
lirequenay HKadio buszer. Speciat $1.98. |
1 ¥o_have what You hive been looking for in Keyn. Write us.|

Electralloy Chassis Bass. Very handy for mountine sll
Radio Instruments and the three sizes makes It posaible to mount
y iype receiver. The lieight of esch gize is 3 incles which

d for all type uce!v'en and power packs.
2" X 3 oveevomarrenra #reved b

lar Fhicld Can—Measures 4% 1 3 2.8 ine

(R i i e NS i

We muintain & completely equipped machine ghop to give
prompt sttentjon to your apecial order work. on the eutting of
panale, ete. Bend complete drawings and’ specifientions for |
quotations on this type work. |
‘Short-Wave Piug-in Colls—Sulishle for receiver or trams-
i’m:.wup fa 30 Watts. Siz contacta. 4 1-8” long, 2* di-
ameter. Coil forms only. 84c. Basc only. 84c.

nal Martin Vibroplex—The new improved model. a
[some and #ficiant Key.
Furnished in red, green, blue or hlack.
Your cost $16,.50
Plush lined cnrryinfsgags tor Vibroplex Key.

T WESTON METERS TYPE 301—0 to 100 M. A, _
Navy asurplus materinl. unrant in _ perfeet  conditinn.
Regular Price $8.00, While they last special $3.00 e.ch'|

I CASED FILAMENT TRANSFORMER
L C. T, =10 Amp=

B e ne  Translatmers.  ilizh

| Type CM~—200 ringle button.

Ty CA—400 double buttoen

FREE CATALO

.$1.25
Prices,

T2.28

SENT UPON REQUEST
CONTAINS EVERYTHING

SPORTING
«GOODS CO.

PHILADELPHI

= ces inelude Govt. Tax. Minil orders fill:
bt cash toust. accomisny il C. O D ordera:

aunlity —low
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How I Learned to
Handle Code

(Continued from page 719)

decipher the unevenly spaced transmission
of the self-taught “ham.” It is plain to him,
no doubt, but to me his sending is com-
parable to a Chinese puzzle. I do not wish
to deprecate all amateurs; some of them
send beautiful code which it is a pleasure
to copy. Some of our niost efficient radic
operators are amateurs.

Coordination

Until the student learns to coordinate
he cannot hope to learn ‘to send rapidly
or accurately, no matter how much he in-
dulges in so-cailed “practice,” and it fol-
lows logically that his inability to trans-
mit accurately retards his receiving prog-
ress. There can be no speed without co-
ordination; trying to speed up without it
is like a child trying to run, before hav-
ing learned how to walk. Herein lies the
big stumbling block of the self-taught
student. When he goes on the air—and
believe me, far too many are on the air—
he sends like the following:

“6 - i8 - - - isa - - getmanle - - - - -
tm - -4t - - - i -8 --- -3 -¢te -t
- ite - tm.”

After the excitement subsides, the con-
fused fellow who has been writing down
this jumbled hodgepodge slowly and pain-
fully decodes it thus:

“This is a sample of his sending.”

If you believe I exaggerate, listen in on
any of the amateur bands and judge for
yourself.

The Candler Code Guild, an organiza-
tion of Candler System graduates who
broadecast regular practice programs, is
accomplishing a great deal of good in
this connection by sending out properly
spaced practice material.

Before the student begins the study of
code, Candler shows him how te study and
practice. This mode of procedure is nec-
essary, for study and practice without ex-
perienced guidance are but a waste of
time and energy. He tells the student that
a “dit” is made as rapidly as he can make
it without cramping his arm, and that a
“dah® is exactly three times longer, and
must always be made the same way
whether the student is transmitting at
five or forty-five words per minute. There
are no such things as short, medium and
long “dahs” or slow, medium and fast
“dits.” Speed is determined by spacing
between signals, between words and
groups—never between parts of signals.
Example:

(At 5 wpm) S-------u @---nn-

(At 10 wpm) s- -

(At 15 wpm) s- -n-—-d

(At 20 wpm) s--e--n--d

When a student has followed this sys-
tem of spacing from 5 words per minute,
step-by-step, until he ean send 20 wpm.
evenly and smoothly, he has developed his
“timing sense” to such a degree that he
automatically spaces all his signals uni-
formly at varying speeds. The self-taught
fellow will send one word spaced at 20
wpm., another word spaced at 10 wpm.,,
and another word spaced at 15 wpm., and
s0 on, which works a hardship on the one
who is trying to receive his transmission.

Spacing and every phase of code tech-
nique become semi-automatic with the
proper training and practice, and as the
student’s speed gradually increases he
finds that within his limits he can read
and send code without conscious effort,
or as easily as he reads a book or listens
to some one talk or writes, without think-
ing, consciously, of how words are spelled.
This is the “secret,” if I may so term it,
of skill and speed.

“Sound Consciousness”

It is hard to determine the most impor-
tant phase in learning code, but it is my
belief that in fast, accurate reception, the
element of “sound consciousness” plays a
necessary part. To the untrained ear,
dits and dahs sound alike, and always
! their similarity marks the “ceiling” or
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limit of a student’s receiving ability; that
is, if his receiving speed is 10 wpm., at 15
to 20 wpm., all dits and dahs sound alike
to him. In this connection, 1 recall an
amusing incident at the Chicago tourna-
ment where I received, at 56% wpm., ma-
terial from the Congressional Record,
transmitted by a Wheatstone automatic.
Charles O. Stimpsoen, now publisher of the
Radio Amateur Call Book, was chief op-
erator, and one of his duties was to listen
in and keep check on the transmission.

Believe me, that was a rather tense five
minutes for all of us. After the excite-
ment was over and my copy was in the
hands of the judges, Charlie emerged
from his listening booth and approached
me, a puzzled expression on his face.

“Listen, kid,” he whispered in my ear,
“did you get it?”

“Sure,” 1 replied, surprised at his ques-
tion. “Why do you ask?”

“We'll, all T could hear,” he explained,
“was just one endless string of dits with-
out even so much as a space anywhere.”

Stimpson’s receiving speed was around
40 wpm. Listening to transmission at
5612 wpm., faster than his limit, he had
no “sound consciousness.” All he heard
was a string of dits. I give this incident
to illustrate my meaning with reference
to this phase.

Candler’s original method of developing
“sound conseciousness,” which treats spe-
cifically of the psychology of code recep-
tion, is, I am convinced, one of the prin-
cipal reasons for the phenomenal suec-
cess of his system of teaching code. Of
course, [ am well aware that every other
phase of his method is an integral part
of the system and contributes to the quick
development of “sound consciousness”
and aids the student in his progress, not
only as a student, in overcoming the
drudgery met with in learning code by
ordinary methods. but as a radio operator
doing fast, accurate work.

Conclusion

_When I won the championship the first
time, no one was more surprised than I.
M_v‘ nearest competitor was José Seron, a
Chilean, who held the previous record of
49 wpm. I copied 51 wpm., for 5 minutes.
The following year in the New York tour-
nament, 1 copied 55 wpm., and the next
year at Chicago I turned out 56% wpm.,
and twenty minutes after this last per-
formance, I eopied American Morsc Code
at 70 wpn., for 5 minutes!

All this time I had been working as an
Am.erlc.an Morse operator for the Western
Union in Boston, and [ may add that one
of my prize possessions is a letter of con-
gratulation from Mr. Newcomb Carlton,
President of the Western Union, who had
never heard of me previous to my per-
formance.

My success was due to the fact that I
had been properly trained: 1 knew how to
use my mind, how to concentrate, to co-
ordinate my faculties, and my sound con-
sclousness was developed to such a high
degree that nothing escaped me. And now
in concluding this brief account of my
activities as a “ham,” I want to state con-
scientiously that whatever success I may
have achieved I owe to the thorough, sci-
entifie training of Walter Candler’s meth-
ods. Under the same conditions, with the
same training, any normal young nian can
accomplish what [ did, perhaps more.

What to Do with
Your Old Radiola V

Make an
S-W Receiver with It

See Next Issue
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SHORT WAVE CRAFT

A South American
#-Tube All-Wave
Superhet

(Continued from page 724)

The short wave coils will probably be all
right as specified.

No measurements are given for the po-
sitions of the two tuning condensers, as
different makes require ditferent space
and mounting holes. Lay the two conden-
sers on the chassis and then place the
modulator and oscillator tubes and the
coil sockets so they are in the relative
positions shown in photo. The distance
between the modulator and oscillator

tubes must be at least 8 inches to avoid |

undesirable coupling. Drill the necessary
holes and mount the sockets and con-
densers.

Condensers CT7 and C8 are fastened
under the modulator and oscillator coils
sockets respectively. The two flexible re-
sistors R1 and R2 and condenser Cl13 are
soldered together in series, with the con-
denser in the middle and they are sol
dered directly to the prongs on the tube
sockets and hang free in the air away
from all metal.

All wiring from the coil and tube sock-
éts passes directly below deck except the
resistors R1 and R2 and the condenser
C13, as well as the leads from the osecilla-
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FEATURING —
The Outstanding

establishes a higher

‘“round the world” reliability!

REAL PROFESSIONAL

Lowest Background Noise Level
*TRANS-X" Coupling.
9 to 600 Meters. Amateur Band
TW0-Speed Full Vislen Dial
Veivet Regeneration Control
Super-control High Gain RF_Stage
using new Six Element Tubes
Electron Coupled Clreuit
Triple Filter—Absolutely no huml
Complétely Shlelded
Triple Grid Detection
Power Pentode Qutsut using
New Heater Type Tubes
Speaker or Phone Operation
For 105 to 130 VoIt AC

Spread.

THESE FEATURES GUARANTEE

PERFORMANCE

(An exclusive Royal feature)

Short Wave Receiver
of the Year!

Shattering all records for consistent, sensational performance,

THE NEW IMPROVED ROYAL OLYMPIC

standard of Short Wave reception.
speaker reception from every continent renders a new conception of true

Verified, loud

THE ROYAL OLYMPIC——

Uses 2-58, 1-56. 1-2A45, 1-230.
Complere, ready to plug Inte AC Socket, with
eolls for 14 to 200 meters or 26, 40. and 30
.\Ieu;‘r ;\muleur Band Spread, (Less tubes and
spenkerd,

List Price, $50.00
Our SPECIAL $29-40
WHOLESALE PRICE.. .

Roval 8, W. Tested Tubes. $3.60

tor coil to the tube and tuning condenser;
the leads from the modulator tube and
the tuning condenser and the tickler lead
from the coil to the tube socket. The
shielded plate lead from the modulator
to the first LF. coil goes below deck. The
diagram is drawn to show which wiring
is abot®e and which is below deck. The
photographs show the relative positions
of the parts.

All grid and plate leads are shielded
from the modulator plate up to the tickler
winding on the fourth LF. ceoil, but from
that point on, they are unshielded. The I
shield of the wire must be grounded. I

BATTERY MODEL
Uses 2-232, 1-230, 1-233.
Most efficient battery operated Short \Wave Reeelver,
Powerful, yet extremely economicall

]
List Price, $35.00

Our SPECIAL $20~58
WHOLESALE PRICE............

Complete KIT with full wiring instructions
$17.64

Other ROYAL Models—as low as $14.50.
See March Short-Wave Craft, pg. 683, or

Royal 8.W. Tested Tubes—$3.55
2 send for literature.

Complete set of Large DBatteries—$3.95

[
orgot to ground one in this set and for | ‘K@ Improved 12,500 Mile Two Tube
days I looked for the cause of the erratic -

results I was experiencing—one moment Short wave Recelver

The sensatlonally bnopular 12,500

was looking for o connection in the actual . ’ \ s 45
w_iring. One day I had the set on edge e‘gurmll‘:xs:f:;gr(im. Department incor .

with a station tuned in and I was pushing p:;;;ee‘:al'll:l‘l‘ r&fﬁ:’:l’t;l:ﬁlﬂr‘m '3e|‘|;‘nll'rf;

and pulling all the wires trying to find effect. ultra Jow loss condensers of ud

the fault and every time I N evedlthe sunced deslgn. friciion drive (no back

wenk and the next loud and noisy. I knew

1 had a bad connection, but of course, 1 MILE recelver—improved—refined—and
available in cumplete klts that ure so
1asht vernler dia) for easy tuning. metal chussis and panel for efficlent
ahietding. elimipatlig hand capacity: and olher carefully selected and

Shleld.Ed w”? from the second detector to tested refinements. resulting in a tecelver that by fur outperforms tha
the tickler it would appear worse, so I oriTn; al o . , ks ofAnaheat st iRt
H HY a H hese Kits contaln every nNecedsary pa 0 KEhest qualily, K
decided that the wire in the shield cover- frequency insulation is genuine Liakelite, The colls, which tune from
15 to 200 meiers are wound on polished Ilakelite forms. The socke s

ing must be broken. I snipped it off and
put in another wire and then discovered
that the shield was not grounded; as it
was moved around it continued to make
and break contact at the point where it
passed through the chassis. It was a diffi-
cult job to insert the new lead as it was

are Itnkellte. All losses are minimized! he attractive ¢ryatal finished
chassis and panel has all hales needed to mount the apparalus and
this. together with our complete, detailed instruction sheets, slmplifie
construction.

Only by purchasing in large quantitles are we enabled to offer thes?
neat., professional appearing scts at such an amazingly low price! And
the parts are all first grade. too!

See advertizement In previeus fssue of SHORT WAVE CRAFT for
fu'l details of this remarkable recelver

under all the other wiring. So don't for- DC MODEL AC MODEL
get to ground all the shielded leads, in- Uses (wo 230 tubes. Batteries required are two dry Uses Lwo of th: new type 76 tube: Power Is
ells (or a 2-volt storage cell) and tio 45 voit B obtained from the Modet EIr p lsted heio

cluding the antenna lead from the coil

. g £ 3 od elimlnator delivering 90-200
to the binding post. or from any goed elimina ive

olts and 2% volts ' $4.9.5 l

Batteries. If you have a 6-volt storage battery you

may use 201-A°s, $4.45

COMPLETE KIT . . COMPLETE KIT .

ACCESSORIES POWER PACK——
Qlé. volt Filament Trausformers, d3c. Heury Duty, POWER I"ACK—De'Ivers all power for AC R«
o Zne "RCA Neensed TUBEN  Fully guaranteed for three ceiver.  Heawy tansformer aml cxtra fllterin
VETECTOR months, 220—75c. 201-A-—3%¢. 227—45e. Hu—60c, insurcs quiet receptlon on short wives. Plug
TICKLER 2x0—I5e.  Other types at lowest prices. {20 110 volt, 60 cyele lwouse line. Stamped
con J lurke Dry Cells—29e, Large 45 volt B Bat- metal chassis, Uses a 280 tube. 85
o 5
Iuported  light  weight  phones—$1.33, $ 3
i —I ridde. very sensl’ﬂm. 8170 e . COMPLETE KIT . . 4
P "y
We are NATIONAL DISTRIBUTORS of every advertised SEND YOUR ORDER NOW OR WRITE
—I lSi:.d"i‘d can ll.;ppi? your entire wlanh at the lowest pricea. FOR PRICES.
nd in your list for our Quotation or just ord every- - -
thing you need. We will make immediate ahipment of Pricel 0, B, New Y=k
4 l | your order and guarantee our Prices to be lowest! A trial el -
czé will convince you! VISIT OUR SALES ROOMS.

Dept,.C-18New York City
142 leert‘strcct

L

) HARRISON RADIO CO.

Details of coupling unit between 2nd de-
tector and 1st A.F. tube.

 * THE HOME OF FOUR STAR SERVICE
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74eMORE MONEY

Yome study with R.T.A
lifetime
large,
rudio retvice men—hrinRx you
up to date on all improvements
in radio. television. sound

the real money-miakers in this

this hizh-type prof
ing vou will find it hard to get out

Ol

As part of R.T.A. training you set this up-to-the-
minute Set Anslyzer and Troubie Shooter.
few easy lexanns vou are peady to use it for immediato
;noney-mnkmx, competing with “‘old-timers”
ear.
by R.T.A. professional training,
fear or Wworry over the future.
should never be a mew radio set constructed—or pot

8cts bow Ib «ervice that need frequent attention to assure
You good money us an accepted Radiv-techbician.

R.T-A. Training iz tsDecially dealaned—and given you by one of
the gutelanding  leuchers of radie l-n.-lmulnlv in the wo:

4

in this immense ficl
g;llr start towurd auceras!

ohea that niay open up & new depression-proof future for you.

TRAINING

-plus
our
powerful axocistion of

membership n

en-
ineering, and keeps You among

xpanding field. Unless you have

leaatonal truin-

i the pooriy paid

New-Type Set Analyzer Included

‘tinkerer” class.,

After n

without
With this wonderful piece of equipment. backed
you need have no
Even though thero

in radio

nother imp: m there nre enourh

Start Money-Making Quickly

—ta ge
oy into the profitable end of radio quirkly, [t is nat -mptdy v.r‘:ofy‘
ut practical. down-to-earth wark that mukrn You a money maker

n the shortest Pomsible time. Don't delay
Write at once for all details about
The Coupon below brings FACTS—astonirhing

T.A. training.

MAIL COUPON NOW/

RADIO TRAINING ASS'N. OF AMERICA

4513 Ravenswood Av., Dep’t. SWC-4, Chicago, Jil. |
Bend me nli the FACTS about R.T.A. professional training,
together with information about the opportunities existing for I
R.T.A. Radiotechnicians today.

Learn «.
New Easy

Be A

Radio
Operator
The NEW T
MASTER -

Code Teaching M.lchme [

Tralns you at home in half the time and at
a fraction of the cost of other methods. No
experience nDecessury Opportunities for qualified
radio operntors. The only instrument ever produced
that records and repeats your own sending.  Used by

. 8 Army and Navy, R. C. A, A. T. & T.. and
principal schools.  Loaned
with our Complete Code
Course without additional
cost. FEasy terms.  Get
atarted NOW!  Write for
folder 8W-4 giving full
detasils.

TELEPLEX COMPANY

76 Cortlandt St.,
New York, N. Y.

Electric Telegraph Set. IScL
BOYS! &5

our friends. Belteru !I m-u.wo otn,
a1 rhown in the am-c tions, ? '.ﬂ#\.gw
tional u and in a very e
lhortumnbecomilnexven ,

Mount o
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ing.) No trouble a
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" Fe /fyraph Ser
~04u coa: 7 4
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u.'compnny perates
e/

te Electric Telegraph
v;‘!‘;vur own Ior Mae‘in

uny nundlrd dry blne
nbtdhablceverywhere Wl
this outfit you can
lrunxml!
eages b,

struction
cumplrlo with lug.

1 ELECTRI-
m!nillurn Weatern CEAN'"_ Tillxl.
°

c
how to r
edinticatbox with batteries, cynae
rull illustral fos, mutors, Fas
Alpaniic /) nev o™ o5 |
(mithoutbas /f/ F70 PAGE caT |
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Go postpasd, |
Johnson Smith & Co., Dept. 569, Racine, Wis.

SHORT WAVE CRAFT for

Adjusting and Operating the Set

Only one stage of audio amplification
is shown and the second stage and power
supply are left to the individual builder
as they dare all very much the same and
many people will have a power unit and
amplifier which they ean use. The audio
transformer I used was a Silver-Marshall
type 255. I took out the resistor that canie
in it and inserted a 100,000 ohm one watt
resistor in its place, and then a 100,000
ohm one watt resistor in series with it
to the 180 volt supply. There are only five
leads from the set-—two filament leads to
a 2% volt A.C. supply; the B minus; the
B plus 180 and the output to the primary
of the following transformer.

The grid leaks R7, R8, R9 and R10 are
very important. I am now using R7—
20,000 ohms; R8—125000; R9—125,000;
and R10—1 megohm. The builder should
try different values and each change will
pgive different results. Usually the LF.
tubes will oscillate if the resistances are
too high. Don’t forget this point as it is
very important.

With regard to the aerial, I would like
to say that I have found after trying sev-
eral types such as a 150 foot four-wire
aerial, 50 feet high; three wires of the
same dimensions; single wire of the same
size and height, that changes made very
little if any difference. Then I made a
44 wire horizontal loop erected in a 12 by
14 foot room two feet from the ceiling
and wires spaced 4 inches; then a 50 foot
vertical wire aerial; then a T-type, 200
feet long, with the lead-in soldered to
the center. Each of these aerials was tried
with and without a ground. I find that
for short waves, a ground makes no dif-
ference, here. After all this work trying
to get the best aerial, I have decided that
a long straight wire is as good as any,
und that the longer it is, the stronger the
signal! My present antenna is 285 feet
long, of number 10 copper wire and aver-
ages 14 feet above the ground. I had it
60 feet high and lowered it to the present
height without any noticeabie change, so
I left it there as it is much easier to
clean the insulators.

APRIL, 1933

My opinion of these trick aerials of
exact dimensions, after my experiments,
leads me to believe that with my long
iow aerial I will get any station just as
loud as anyone else, regardless of their
pet ideas. Of course, I have never had
an opportunity to try this out in any
other place.

Loud Speaker Volume on 3 Ft. Aerial!

I find that for short waves, I ean switeh
the ground on or off and no change takes
place. In fact, I never know whether the
ground is on or off until I change to
the longer waves and then it is quite
essential. On a night when the world is
coming in down herc I can use a 3 or 4
foot piece of wire as an aerial and get
loud speaker volume that is heard 500 feet
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away, but for day time reception a long
one is much better and for the broadcast
band (200 to 550 meters) a long one is
necessary

When you remember that we are 3200
to 3800 miles from the U. 8. and crossing
the tropics and that reception conditions
here are probably as bad as anywhere in
the world, due to the static, you will un-
derstand that continuous reception of
U. 8. stations is no small feat.

I have a list of 42 U. S. broadcasting
stations that can he received at any time!
One curious thing is that the most wes-
terly station 1 can get on the broadcast
band is KOA in Denver or WOAI and
WFAA in Texas. Never a west coast sta-
tion, and as I come from the west coast,
it is natural that I would like to hear one.

When the set is finished and ready to
try, turn on the voltages and adjust the
clips on resistors R19 and R21 to give
50 to 75 volts on the oscillator plate and
75 volts on the screen grids. Turn R20
to the point of almost least resistance
and R18 to about the center of the scale.
Plug in a set of coils and turn the oseil-
lator te a point near the center of the
scale and then turn the modulator con-
denser across the full scale. If you do not
hear anything, turn C3, C4, C5, and C6
in about half way. Then adjust the oscil-
lator and modulator again.

When you hear the first sound or signal,
start adjusting the 1.F. condensers C3, C4,
C5, and C6 to approximately 425 ke, It is
not important whether the frequency is ex-
actly 425 or not, if the circuits are all in
resonance. If the grid leaks are close to the
correct size, the set will appear to be dead,
but when the modulator is turned to be in
step with the oscillator the signal will
jump out of the silence and probably
scare you half to death, especially if you
hit one of the strong commerclal stations.
They almost wreck the speaker!

I wish to impress upon you that just be-
cause the set seems dead does mot mean
that it is not working correctly. Change the
setting of the oscillator condenser slightly
and move the modulator across the dial
until you get a signal. If after getting
signals, and R20 is turned to the maxi-
mum position, the LF. amplifier oscillates,
change R7 to a lower value until it is
just below the oscillation point. That com-
pletes the adjustment. You are ready to
get anything that is on the air!

When to Listen

Always remember | that the 19 meter
band is for daylight reception only, while
the 25 meter band is more or less good
for both day and night. The bands of 31
and 49 meters are only for night time,
although I have heard Saigon, French
Indo-China, on 49 meters from 7 to 9
a.m., E.S. T, several times. Also remem-
ber that most European stations shut
down at midnight, their time, which is
five hours ahead of E.S. T.

The very slowest that you can possibly
turn the oscillator dial is several times
too fast, for you can get as many as five
stations in one division of the dial! So
turn it as slowly as possible. Your first
trouble will be to learn how to turn the
dial slowly enough.

List of Parts for the Baldwin All-Wave
Superhet

1 Chassis of copper, brass or aluminum,
measuring 20.5” long, 11.76” wide, and
2” deep. Blan, the Radio Man.

1 aluminum, brass, or copper shleld with
four compartments, or four separate
shield cans, as described in article and
shown in illustration. Single shield
shown in model measures 14" long, 3.5”
wide, 5" high, inside dimensions. I
separate shxeld cans are used (either
round or square may be employed) they
should measure 3.5 in diameter by 5”
high. Blan.

4 LF. tuned impedances 465 ke. standard
LF. transformers may be used by re-
moving one of the coils in each unit,
and placing a small coil for the tickler
near the LF. coil in unit No. T4; num-
ber of turns given in text.
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356 BROADWAY, ALBANV,
WE BUY-SELL& TRADE HAM STUFF.”
23 HOUR SERVICE-SHIP ANY PLACE.

N,

..51.95

Erpee Featherwelght PhOnes, per pair
Baldwin Phones, type “C" .
Baldwin Type “G”, the old reliable

- 3.39

4.95

Baldwin Type “N”, very latest thing in featherweight dynamics, per pmr,._. 7.95

Soft rubber ear cushlons, per pair..

25-Watt Soeks the ether more like a
TUBE fifty than a ’10. Plate vol-
tage 750, bias voltage—

85/100, filament 74 volts. Bl‘»%I husky

plate with terminals at the top. New and

improved internal construction; each

one tested at Uncle Dave's. A real ad-

dition to any transmitter .. . ...%4.
H duty "88a. each .$ 1.40 2124, used ahout 30 haurs. o $25.00
NFW COLIBZ Navy 5 wattors, ea. 38c: per DOZEN . 1.00 RCA 852, shaehutly uw=d $14.00, SRC\ 211, uned 8.0
Manhattau Full wave hich volfage rectifier tube No. 2721 oA Bt "'[;"E*c'l“ [‘A,l'.""' PECIAL. 238

rated 00 mi. 4170 v.. 45 ma. BOO v.. cold cathode. eaeh . .50 IICA .,‘0 ’hl-'nu "G1A) 3 for. 1:0
Ureco type 2L half wave reccivers, § . fil.. ench 15¢; per Nationni R-81. ench 3’4

doten -75 New DEFOR EsT 4508, cach. 3.2
W.E. 21210250 wattern. excelient modulators. Practically new 35.00 h,.un.m R-3. 5.90
212D. usvd but in excellent conditlon. . o.ovvivnuniiee 25.00 w DhFOllb‘lT 431s. onch. 3.00

HIGH QUALITY TUBES—IODD hr. uncond. guarantee

Tiytron 210. Hytron "35 or '37 . $ 1.25
Hytron 48 po = S s 5 ]I)’lron 34 1.2%
Hyiron 58. 3 e 185 RAVAC—%0-dny guaranteed 210° 1.20
Hytron 57 or 58.. e A —— .80 Fxtra heavy ‘00s. spiral £l eylmd:u;nl plnw 3.3%

PUBLIC ADDRESS EQUIPMENT

SILTER MARSHALL BARGAIN.

No. 220 Int and ¥nd pixce AFT, mllo3 1 st 30to 5000¢e5..$ 2.45 No. 329 Power Trans 2.200 v.. 2.2 v. fil..

No. 224 Output transiormer. Power stake to lil-imbedsnce No. 275 RF choke. HC, 23 mhy........
penker 1.55 No. 277 RF choke scctional univ. wound.

225 Lat stage AFT. ratio 4.3:1 2.40 BM cuil fori

20 20d stage AFT. ratio 3.5:1. mate to No. 2.40 8M coils nll r 1T - A

"28 Unh— Qutput choke PP 71.°45 or '50 ln II| fmp. Bilv-er \Iluhnll 1’0“ ER TIlANSPOR\I!!R bnll!. for 14
1.95 tube suber. 110 v. prl 7. CT. & -

N .31 Ouwu: transformer PP "10 or 50 to apesker. 3.00 16 a. secondsrica, c.-nmpleu-ly whielded. Tug m-m innla.

No. 238 Univ. Outbut choke. sinxie or I’ 12, 71, '10. "18 eloctrostatic nhicld, BPECIAL. 5.75
ot '50 to voice coil of dynamic ppenker 1.95

No. 255 let staze AFT or Pickup Input trans. ratio 1.2:( 1.65 \hllm Elkon B-ohm for u«h up to A mbn = ... 5137

N 256 2nd atuge AFT, eatio 3.5:1. m-nv w No 255 1.65 eme | 40 Minntor wit 6.5

No. 4057 unichoke. Heavy duty m !“7 2.50 6 cone AUTCM BILE DYNA\HC Bl lvAI\ER 6v. 2.9

SM Mtdget PP input transformers M[l E: TIIEY l.A'H‘ .95 8 cone AUTOMOBILE DYNAMIC BPLAI\ER 6 v. 3. 95

.\o 10132 Power Trans. 1030.0-1030 v.. 150 ma, for 845 1%.00 Wright-DeCoster No. 107 spenker. Practically new. . 18.0¢
No. 10125 filter choke 11 by 200 mn D0 ohmns DC ron. 5.00 1 only Auduk No. 15 Theatre Picku; 15.0

No. 10122 Qutput trans. PP 845 to 500/200 ohm line 7.50 Zoaly PPhotntone picknpa. 16* nem, fl- and low Impedanes,

No. 33u l'o‘m trans. 520 v. CT. 8 v. 3 m. 224 10.00
1.5, Vo dWn , i ot oot g 3.50 Q.'E’ Phiono motors. watt-hout imeter 1y pe with turn table. . 7.50
HOT SBPECIAL! LOFTIN-WHITE Amplifiers 1HOT SPECIAL! Licensed by Electmd. built by Sprague Specialties for 1lome Talkle
outfit. 2244 1st stage. 245 2nd atage. 280 rectifier. Amplification rnno fint closr up intg the subersonic nnd R.F. refions. Fleaty of
smplifieation. Jextremely amail bulk. selfcontained power pack. AL st oo s -3$6.95
Sonochorde 8" dynamic speiker. $000 ohm field, specially desizned rm ..bo" Srpiiser. 95

GR No. :Hb Power Transtormer 110 v. 60 ¢¥, 550 v. CT 60 pri.. 1200 v. CT & v. CT, 2.2.5 v. £1. 225 hy.

TH v . $ 3.50 ehukr- in geoel shirld eane ...% 8.75

G No. :mls Double filtar chaoke. lnw TIC emn; cnsed 3.00 New WEATON millismmeters 0-50. BPECIAL at. 3.00

Jenkina (Amertrnnd Televislon Power |'nit. K 5.80

/130
New JEWELL millismmeter 0.5 to 0.5

anges .

NE2W Weston millinm meters, 0-5 to 0-500 ranges.
.$5.40

1easonnble price
bargain prices.
88 Buper kit. (ses Aux. "32 QST

IF snd AF smplifier Kit (see Sept. ‘32

St Lo Sn e e -t Srucin

- SINGLE-SIGNAL SUPER KITS El" P

Everything ¥ou need to make thin finest of all IIF recelyers.
Jim Lamb’s nrticles in Aug. 8ad Sent. 32 QST give you all the dope. Mt Wiy
The ultimate in selectivity and -cn.ulvlu now nvailable st a ™
High quality materials, necurnte workmanship,

-
ii....$50,00 .
Q8T) .......... 39.00 ‘M".

BEEDE METERS

A moderate priesd meter of quality; filla o long felt need for the smateur. 33’’ black enwmel case. sensitive. well-damped D" Arsonval

moement. gero adjustment; long seale, 2% mecurnay
No. 701 Milliammeter. rankes 0-5 to 0« moo List MT.- ench

....... 3.32
Bush? mike—be Your own announcer ... . . .25
Omnigraphs, S-dial, ench. $ 650 l.5-dul each. $12.50
Teleplrzes. 3 tapen . 10. 00 Riders Manual. Vol 5.00
Hara Handbook, rrepaid, . . ., 1.0 Ridera Manual, Vol, IT.. 4,50
Latest Ham Callbook. prepaid. . . 1. 00 ARRL Log Booka. 3 {or-. 1,00
" Code learning soparatus for rent.—W RITE!
ARSCO PRODUCTS
ARSCO 2:tube receiver. ...% 8.00 ARICO Wavemeter. 2040-80, indiv. ealibrated. . ..$ 4.95
With esbinet 8.25 With 160 mecer coil .7 5.9%
ARSCO Senwor PP 45 with tack and tubes 16.25 80 or 140 meter cryatal with hoider, .. ,... 3.7%
ARSCO Doy parks i \\' nal AW-3 nwd 8W-5. Bteel chinanis nod co !ubelude bie ine.: nule il vol — DC.
[ ALSCS bR IR X 1 e A LSRR ¢ ool ot oo st o8 wilern—om DOV, gy
USED WAVEMETERS
358 14 50 230 mcters. In woodon case with coils €hancing fanfes. splendid shape. . ... ... ............. 3
j"::h $ 8.00 Jewell ‘F‘ll!erll |cu '\?nf:'n:nmekr and Wattmeter 80 eyelo“‘ %0
REL No. ls4 111, 200-214 meters, walnut « i15.00 AC. and 20 nm Bak case. now con-
Bu. Stan.. by Joha Fitch, 1500-20.000 mtur awiteh for dlllon |I-I ‘880, DO SPECIAL. ..............0........ 40.00
CLASS B8 EQU"‘MENT
Arsco No mz Powsr l.um. 80 oy.. I.l5x nn 700 v, Cln, inod. to 5000 ohm load, Per Pair. .. ........,_,
214 v 3 mnbe 2:25 V.. 3 SMB. see. Lils sa2s Ik s Dot el o zoma Ghis mad ¥ 323
Azsco Nn 282 l'm-er quy ll.'; v nn B30 v. CT, fn par. PP to 10.000 ohm load. per pa: .. 17.00
208 mn.. 24 ¥ v., 3 n. pec.. enc 5.7% Input and Qutput T—-nlfwrmer 24610 27031 ‘Cinan B
For 25 eyels -dd Q? to sbove prices. mod. to 2-'52 or 2-'03A, per pair, 15.00
Input and OutPut Transformers 1 o1 2 "45 or "46 (o 248 Filter choke Areco Ng RS r‘led 20hy.. "ﬂOml 500hns . 2.10
$50.00 NATIONAL SwW-5 ALL AC $50.00
Compiete with tubes. power pack and 4 sete of coils. for n short tim@only ... L i e $50.00
Dumobt A Ellmluntor, carrien up 10 8 tuben. . oL e e i e i i eei et eaeaneens $B8.7%
Cardwell Condensers—All sizes in Ilonl T'Au manth's CARDW RLL apaciat!
Type 147.B. 440 mmf.. 3000 volt t mitting condensers. Type 123.H. 48R0 mmi.. 21 plst 2.95
enchi - . —— .. .. $4.95 T¥pe 402-B. 50 mmfd.. Midway 1.30
RESISTORS
p.“.,] Carbon Resistors. 1 wntt, ench 10¢: per dosen 7S¢€; s.00 Anbenm tovered BS wntt wirewound reaistors. 1050 ohina.
Pigtail ero:n Repiatara, 2 watt, i8¢ ench:« per doren ' Molded nshestas wirawound slider Pnlen!mmnu!:"i(i’-' 40
3 8: per C. assorti . 7.2 long. power type 1000 ohma. +ach BFECIAL at. ... ..., .75
LONG D1STARCE {1Ed ; ¢
PHONE
4-5746

www americanradiohistorv com
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ALDEN S.W. COILS

Precizion wound &oils with the convenient gripping-
ring for easy insertion and removal from socket.
Set of four precision
wound short-wave coils—
20 to 200 meters with
.00014 mifd. condenaer,
704SWS Liqt Price $2.00 set
Bet of two coils 10 cover
100 %0 510 meters with
00014 mfd. condenser.
7045WW and 704SWOQ. List Price $1.50
705—5-pin coil form. Liat.

Genuine Makalot Coil Forms
I with eolor-coded] eny-grip ring.
| 134 in. dia. x 2 in. winding space,
Red. Yellow. Green or Blue.
o4 706 708—46-pin coil form. List.

25¢c
Alden Code Set

28¢
30,
Adjustadle pitch buzzer—
highly polished nickel plated
metal pures, e molded in
benutiful biaek Mukalot base.

704—4-pin coil form. List

708

Regulation key koob. 3
bindi poats for i

phohed or using in two-way
operation. Boxed wil il-

List Price.

lustrated directions. Code Set. \T3e

Send 10c for 40-page Adapter Data Bookiet—over
300 diagrams with directions, tube connections,
analyzer rewiring instructions, ete.

ALDEN PRODUCTS cCoO.

Dept. SW4 715 Center St.
BROCKTON, MASS.
TAmlro the PEAK EFFICIECY of the
DOUBLET ANTENNA ond ths
NOISE REDUCTION of the
TRANSPOSED TRANSMISSION LINE

NATIONAL

HAS CHOSEN

LYNCH

SHORT WAVE ANTENNA PRODUCTS
FOR THE NEW F B-7

= —RESULT
The LYNCH Shorl Wave Antenna_Kit

KIT CONTAINS

15—LYNCH Tranaposition ke—
{Three Blocks Are Non-Hy&rosconlc.

Bloc!

w Capacity and Lowest Power Factor)
H

#—LYNCH Commercinl Ty
(Sa i

Tnpulators

me High Quality nu.lninx Matcrial

__As The Tranaposition Blocks)

1—LYNCH Doublet Coupler
{Trapsminnjon—Line Impednnce-Mautch-
ing Devicel

125 ft. Enameled Bhort Wavs Antenna Wire

1—Thoroughl? Prastical and well illustrated
instruction booklet.

LIST PRICE, Complete $5,00
At All Lynich and National Jobbers.

Thoush Designed Especially for the FB-
The Lynch Short Wave Antenna Kit Wil Improve
The Periormance Of Any Receiver,

LYNCH MANUFACTURING CO:,Inc:
T11RP-—Genersl Motors Bids., New York, N. Y,
Makers of the famous Lynch Resistors

"FREE

13th ANNIVERSARY
RADIO CATALOG

132 pages containing
the most complete
listing of radio items
for the amateur and
experimenter at real
bargain prices.

Send for your copy

now!

AMERICAN SALES COMPANY
Wholesals Radio Distributors
Sw-44 W. 16th St. N. Y. C.
The Oidest Amateur Supply Houre. Est. 1919

SHORT WAVE SENSATION!
Science has perfected a new device
that will bring in Short Wave Stations
with loud speaker volume. Easily at-
tached to any radio. Packed with
“thrills.” C, H. Smith, 9885 Candler

ldg., Kansas City, Mo., wants local
agents and will send a no-cost sample.
So write him today.

3 Years Hence

You will be interested in tracing the early develop.
ments of Short Waves. Your best soures of informa-
tion will be SHORT WAVE CRAFT. Back numbers
may he had at 25¢ per copy. Address: SHORT
WAVE CRAFT. 96 Park Pl. New York.

SHORT WAVE CRAFT for

(3]

sets of plug-in coils for modulator or
first detector and oscillator, wound as
described in the text and also illustrated
in special coil drawing.

‘plate” and “heater” current supply,
utilizing separate 2% volt transformer,
if desired, with 180 volt plate supp!y
taken from a well-filtered ‘“B” power-
pack.

0005 mf. tuning condensers, Hammar-
lund (National).

.0001 to .0006 mf. semi-variable con-
densers “XL” type, Gb.

.01 mf. moulded condensers.

.001 mf. moulded condensers.

.0003 mf. moulded condensers.

.5 mf. by-pass condensers.

1 mf. by-pass condenser.

1,000 ohm flexible resistors.

=W~ &

000 ohms; R9—125,000 ohms; R10—1
megohm (one million ohms). Lynch.

1 22,600 ohms one watt resistor, RS6.
Lyneh.

3 160 ohm one watt resistors, R11, 12, and
13. Lynch.

1 33,000 ohm one watt resistor, RI1d.
Lynch.

2 50,000 ohm one watt resistors, R15, 22.
Lynch,

2 100,000 chm one watt resistors, R16, 23.
Lynch.

12,700 ohm one watt resistor, RI17.
Lynch.

grid leaks; R7—20,000 ohms; R8—125,-
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50,000 ohm potentiometer, R18, regener-

ation control. Clarostat.

10,000 ohm Electrad wire-wound resis-

tors (with sliders), R19, R21.

5,000 chm variable resistor, R20, volume

control, Frost (Clarostat).

100,000 ohm variable resistor (R24, tone

control and statiec damper), Frost (Clar-

oslat).

1 3,000 ohm one watt resistor, R25. Lynch.

50 millihenry R.F. chokes, shielded type,

Hammarlund (Gen-Win).

60 millihenry R.F. choke, Aero or other

type, such as Hammarlund or National

(Gen-Win).

Silver-Marshall Neo. 255 audio trans-

former, A.T., or equivalent of resistance.

capacity, impedance unit.

1 Front panel, bakelite or aluminum 205

inches long and about eight inches high

(or to suit your cabinet) Blan.

tubes; 2—27 type; 2—24 type;

type.

9 tube sockets, 5-prong—Na-ald.

6 Binding posts, Eby.

Shielded and ordinary hook-up wire and
a length of No. 14 bare copper wire for
bus wires.

Various angles,

etc.,, as needed.

Names in brackets indicate optional choices of well-
known trade iteins

- == B3

-

—

-]

3—36

screws, soldering lugs,

A Crystal Detector Wavemeter

(Continued from page 735)

ly, especially when the frequency is being
shifted all over the range. In this case it
becomes exceedingly difficult to locate the
signal at each adjustment.

| Crystal Detector Better Than Thermo-

Galvanometer

A wavemeter such as is shown in Fig.
1 at (d) using a thermo-galvanometer
seems to be the best system. However, the
price of a thermo-galvanometer is start-
lingly high compared to other equipments,
and the author was hunting for some other
method for indicating radio frequency
when he ran onto an old friend doing
graduate work at the University of Kansas.
This young man, Mr. Wayne Hall, was
using a erystal detector for the purpose,
as he claimed it was much more sensitive
than a thermo-couple. The author immedi-
ately set to work finding the best arrange-
ment of parts for a five-meter wavemeter
using this system.

Figure 2 shows the graph of current
through a crystal detector, plotted against
potential. It can easily be seen that the
crystal favors voltage in one direction,
that is, it offers a much lower resistance
to potentials in one direction than it does
in the other. In the case of galena, a large
number of measurements showed ratios as
high as 10,000 ohms in one direction and
400 ohms in the other. Of course, it is
possible to obtain contacts which will give
much better results than this, and the re-
verse is also true. Hence an alternating
current will be rectified if it is allowed to
flow through the ecrystal. The frequency
of the alternating current does not seem
to make much difference, hence it can be
used to change radio frequency current
into a direct current, which will operate
the usual direct current meters.

The rectification in crystals is usually
attributed to the Peltier effect. It is a
well-known fact that when a current passes
across the junction of two dissimilar
metals, heat is either generated or absorbed
depending on the direction. It is quite
possible that such an eflect occurs between
the catwhisker of the detector and the
crystal face. It is by no means a settled
point, but it is commonly thought that this
effect is certainly some sort of thermo-
electric effect, which causes a crystal de-
tector to act somewhat like a thermo-
couple, only many times more sensitive.
Prof. Morecroft in his “Principles of Radio
Communication” covers the subject at some

www.americanradiohistorv.com

length, and the reader is referred to this
treatment, if he cares to delve further into
the mystery.

Different types of crystals give different
results and have different average resist-
ances. Carborundum crystals, for example,
will operate with exceptionally heavy con-
tacts, although they are not very sensitive.
Probably the most sensitive crystal is
galena, whose greatest fault is that is re-
quires a light contact and therefore is easy
to jar out of adjustment.

Best Circuit for Crystal in Wavemeter

The development of the actual wave-
meter circuit used in these tests was ex-
ceedingly simple. At first a crystal detec-
tor was connected in series with an 0-1
milliampere meter and used in the circuit
shown in Fig. 3 at (a). This meter gave
full scale deflections as far away as 12 to
14 inches from the oscillator, at which dis-
tance no effect could be noticed, when thz
waveneter was tuned to the wave in the

FiG.2
CRvSTAL DETECTOR
CHARACTERISTICS

DIRECT
ICURRENT

\
/

T I
MILLIAMPERES
€ =

5
/ A.C METER
READING )
= 4 ( @ /‘_.
= A

—

= 4
VOLTS

+1 +2 [}

Curves showing characteristics of crystal
detectors.
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plate milliameter of the oscillator. The
tuning, however, was not all that eould
have been desired, as it was very broad.
It was possible to tune to about 3 points
on a dial graduated from 0-100, which was
slightly discouraging. After hunting up a
great many wavemeter circuits, the one
shown in (b) of Fig. 8 was located. The
results were astounding! The meter de-
flected even farther than before, and the
tuning was 80 sharp that it became neces-
gary to arrange o vernier for proper ad-
justment! The acecuracy of tuning was as
close as could be read on the dial, which
was about 1 part in 500!

Experiments were then devised to show
the result of close coupling of an absoerp-
tion-iype wavemeter, When the coil of the
tuned meter was within 1 inch of the plate
tank coil, the crystal wavemeter read 85.33.
When the absorption wavemeter was moved
to 3 inches the crystal wavemeter read
855 and when the absorption meter was
removed, the crystal wavemeter read 85.6,
showing that the absorption wavemeter
was affecting the frequency of oscillation
considerably. It has been clearly shown
that the results of coupling a tuned circuit
to the plate tank and tuning for plate eur-
rent dip is not a precise method at all.

Accurately Made Coil Essential

A few mechanical precautions should per-
haps be mentioned at this point. The wave-
ineter coil should consist of a single loop
of heavy wire, having stops soldered to the
ends so that the coil will assume the same
position, every time it is replaced in the
wavemeter! All wiring should be done
with heevy wire, and all joints well sol-
dered. The pickup coil consists of two
turns of wire. The size does not especially
matter, as does the length of leads in the
indicating circuit. Almost any crystal de-
tector will “fill the bill.” If a sensitive
milliammeter is on hand, the experimenter
is advised to try carborundum. Meters of
as low a sensitivity as 0-15 milliamperes
have been used, although™ the lower sensi-
tivity meters do not give as accurate read-
ings.

In the experiments carried on at the
First National Television Corporation,
Lecher wires were used for calibration pur-

oses, a cheek being taken with a standard

armoni¢ oscillator later on,

The author has tried not to tie the dis-
cussion down to any particular arrange-
ment of parts, with a view toward leaving

the circuit open for improvement by the |

experimenter. So little has been done on
the ultra short wave bands that it is im-
possible to state that certain given sizes
of condensers and coils will give the best
tesults in all cases. The parts used by the
gulthor in the final wavemeter are shown
ejow:

Parts List for Crystal Wavemeter

23 plate (Cap.=.0001 mf. or 100 mmf.)
Pilot midget condenser (smaller will
spread band) better if desired

L, L; wavemeter coils shown in Figure 4

Crystal detector

Milliammeter 0-1.5 M.A. scale: Weston

Remler dial (removable paper graduations
recalibrated for direct reading)

Calibrating Wavemeter With a Lecher
Wire System

Perhaps the easiest way to calibrate the
finished wavemeter is by means of Lecher
wire measurements. If the proper precau-
tions are taken, the results obtained will
be quite accurate. A pair of wires are
stretched about 4 to B inches apart, a dis-
tance of about 18 to 20 feet. It is sur-
prising how little difference will be ob-
served with changes in these constants.
The system makes use of the fact that
radio waves are propagated along a wire
of small diameter and good conduectivity at
practically the speed of light. The ends
are fastened in a small loop and the re-

sultant coil loosely coupled to the oscilla- |

tor. If a flashlight bulb is arranged with
the ends connected between a pair of short
wires which can be used to span the Lecher
wires, the points of maximum and mini-

THE WHOLE WORLD

The New

APRIL, 1933 753

SPEAKS -
Thru

ADMIRALTY SUPER-15

MULTI-WAVELENGTH SUPERHETERODYNE

In design and engineering, the world’s most advanced Radic Receiver. This great
new 16.Tube Model opens up a vast new stage of magnificent entertainment.

Dependable long distance recepticn with the lure of overseas programs via short
waves, as well as your favorite broadcasts as they originate at the station. This
is the true Romance of Radio that awaits you.

The Admiralty Super-15 provides the maximum in sensitivity, selectivity and
quality of reproduction ever promised.

Complete literature sent on request. Address

NORDEN-HAUCK ELECTRIC & MFG. CO.
402 Cherry Street, Philadelphia, Pa. U. S. A,
“Builders ¢f 1'a Highest Class Radio Apparatus in the World.”

Manufactured by MASTERS in that line.
GUARANTEED,

TRANSFORMERS! CHOKES! :

You take no chance! Every item FULLY

(Mentioning manufacturer’s name prohibited.)

AMATEURS! SERVICEMEN! Buy your requirements from us and SAVE MONEY always.
A trial order will convince you of the merit of these transformers and chokes, and extra
PROFITS you will make.

Filament Transformers—Receiving
and Transmitting Types:

24 vollamt 12 A.C.T.: 3 Voltsaat TA.C T.—{semi-cased s
'.'!f volts at ;‘2 ACT: 24 V. it 3ACT.. 3V, at 2As
e m - L

i34 VC.T.nt 3 A.: 73 V.C.T. at 3 A.—(rused)
10 Volta C.T. st 7 o ped)

Power

Volts at 7
5 Volte at 2 A,
Caped-hoz isontal
mounting

330-330 Volts st 50 M_A,
2 A.C.T.

] $1.50
$1.45

cused
i - —{ensed)
5 2 (cosed)
2}% Volta. 3 umbs. (semi-caned)

= U bt
L L T
wonnaan o

Class “B’* Transformers

350-350 Volte at 200 M. Aa 415-415 Vulte at 200 M.A.
24 Volenat 7 Al 2;2 Volin at 8 A,
2%§ Volte at 3 A 234 Volts at 3 A.
234 Volte at 3 A 234 Voite at 3 A.

Transformers Remi-cased « 3l9s BaiE,

700 V.C.T'. at 100 M.A.

5

2

2

8¢
T

4011400 Volte at 100 M. A.

24 Voltn at 17 A.CT

Rermibeen,
Cased

Midget Transformers
32,
234 Voita st 2 A,

2'$ Volast 9 A.C.T.
Bemi-eased . 1.90 ull

MAURICE SCHWARTZ & SON

525575 Volte ut 100 M,
Valtaat 2 A 7% Volis as 3 A.C.T.
4 Voltest 3 AC.T. 7% Voltant 3 A,
Yolts ut 12 A.C.T. 2% Voltaat 1I2A.C.T. S
i ) cnme o
i 2 ® Cune i — 4.00 | 375 V.A.. Ber.-3000 Valts C.1.. 2000 Volia C.T.
300300 Voirs wt 60 . A. | B50 V.A . See.-4000 Vulte C.T.. 3000 Vol C.T
So" 1500 Volte C.T. ot 300 M .A,. 934 V.c L nt 3 A.TH

tomt 3 A
- Bee..2000 Volle ¢. 1.: 1500 Volts c. & at 300 AlLA
3.25 Volts at 2 A.C.T. | 850 V.A.. Bar..5000 Volte ¢. I.. 3000 Volts c. t
3.7 Betni-can 2.70 | Sec.c1000 Voita €. T. n 150 M.A
Cased . 3.00 | Bee-1500 Vol € T. a1 150 A&
Transmittine Filter Choke 30 Hy. 500 M.A.—Brurdy built .
| Transwmitting Filter Choke 30 ify. 150 M- A.—8turdy built

25 Volta at 60 M.A. We a

| Transmitting Plate Supply
- Transformers (Semi-cased)
3.

-

-

IHOCC.NN.U\ 'U_"
S meslAA DD W
S oMo eeRdn ou

Volig at I
nire at 3 A.C.T.

ke

25 Yolts at 60 M_A. 223
25 Valts at 9 AC.T.
Semlcased. o

1.75 | Write for our LOW prices [or vour requirements. Distributors of
nation; known radw equipment. FREE RULLETIN

710-712 Broadway
Schenectady. V. Y.

(Plense mention “Short-Wave Craft*’ when writing)

‘“‘Ham" advertisements are always inter-

esting and profitable to read.
See Page 755.
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DATAPRINTS

e
s

/]7*\:

F=

Give
Technical
Information
on the
Building
of
Worthwhile
Apparatus

—

13

Dataprint containing data for
constructing” this 3 ft. spark
Oudin-Tesla coll.

o N Slip 5 @ o b SedD

Ineludes condenser data.

OTHER “DATAPRINTS”
TESLA OR OUDIN COILS

36 inch spark, data for building. imcluding
data ORI £ 2 £ 1

8 inch spark, data for bullding, including con-
denser data .. .75

Violetta type. high {requency coll data: 110
volt A.C. or D.C. type; 1" spark; used for
zlvlng *‘vlolet ray"’ Treatments ...

How to operate Oudln cofl from a vacuum tube
osclllator

0,75

TRANSFORMER DATA
Any size, 200 to 5000 watts. (! primary and
i secondary voltage data supplied—specl{y
watts and voltuge desired) SEESCT— ] )
110-volt,

1 k.w. 20,000-volt transformer data,
60-cyele primary. Sultable for operating 3 ft.
OQudin  coil .o . ]
% kaw. 15,000-volt transformer data, 110-volt,
60-cyele primary. Suitable for operating 8-
inch Oudin oIl st . 0.50
Induction Colls—1 to 12 inch spark data . 075

MAGNET COIL DATA
Powerful battery electro-magnet; lifts 40 1bs.....$0.50
110 Volt D.C. magnet to lift 23 lbs... 0.50
110 ¥olt D.C. solenoid; lifts 2 1b. threugh 1 inch 0.50
110 Volt D.C. solenoid, lifts 6 Ib. through 1 inch 0.50
13 Volt D.C. solenold, lifts 2 1b. through 1 inch 0.50
A. C. Solenoid, powerful, 110-velt. 80-cyele...... 0.50

MOTOR—I1/18 H.P., 110 volt A.C. 60 cycle
(sullable for drlving 127 fan or light appa-

ratus), constructional data 0.50
1200 cycle Synchronous motor . 0.50
80 crele Synchronous MO 0.50
JELEGRAPHONE—Records  Volte  or
“Code’’ signals on steel wlre by mag.
netlsm. Code can be recorded ‘“fast’
and translated Construction
data (special} e, ..$0.50
CLOCKS—Electric chime  ringer. How 10
make one 1o fit on ahy ordinary clock ... 0.5¢

MISCELLANEOUS DATAPRINTS—
Electric lee Skates—How to make
How to Thaw Plpes by Electriclly

0.25

20 motor clreults—hook-ups
20 practical telephone hook-UpPB.....ommmi: 0.50
Treasure Locator 0.50

100 meehanlcal movements for Inventors . weee 0.50
Polarized Reluy—TUltra Bensltive . 0.50
Electro-medical coil (shocking coli) . 0.50
REFRIGERATION MACHINE — Datagrint —
How 1o Muke Data . . 1.00

SLIDE RULES—Speclally Seletted
Students” 10-Inch wood siide rule. accurately
engraved (prepaid) $1.10
ELECTRICAL Side Rule, 10 Inch size, with
speelal electrical law ratios and indexes. wood
with white ivorine scales, prepald - 5
57 “'Pocket” slide rule ... -
uCircular Pocket' slide rule. Flits vest pocket.
215" dlameter, leather case .. -
Student's clreular slide rule ...

(Postage 10 cents extra on iast theee slide rules.)

The DATAPRINT COMPANY

Lock Box 322 RAMSEY, N, 1.

SHORT WAVE CRAFT for APRIL,

mum voltage existing between the wires
can be located. It will generally be found
advisable to use several wooden spacers to
separate the Lecher wires, as this avoids
the necessity for stretching the wires
tightly. Any wire from No. 14 to No. 18
bare copper wire will prove satisfactory,
although the author does not recommend
the use of stranded wire. Several points
will be located, where minimum and maxi-
mum indications are obtained. It will gen-
erally be found advisable to experiment
with the flash lamp used as an indicator a
while before attempting to make a cali-
bration.

When the experimenter is fairly familiar
with the equipment and its various phases
of operation, the oscillator should be set for
the lowest frequency and this point located
on the wavemeter. The flashlight bulb
should then be passed along the Lecher
wire set-up, until a point of maximum in-
tensity is located. This point should be
marked and the operation continued until
the following point of minimum intensity
located. The distance between the maxi-
mum and minimum points is a quarter
wavelength. 1f the wires are long enough.
a second maximum should be located. The
distance between the two maximum points
is exactly a half wavelength. 1If the dis-
tance measurements are made in inches,
divide the results obtained by 39.37, that is:

Wave length in inches
39.37

wavelength in

meters

1933

or

Distance between maximum
indications in inches

19.68

=W.L.in meters

Now increase the oscillator frequency
and continue the operations until sufficient
points have been loeated to plot a curve of
wavemeter readings against wavelength,
If the frequency readings are desired, it
can be obtained by:

300,000,000
wl in meters

-frequency in cycles

or

300,000

T oters frequency in kilocycles

It is not necessary to locate more than
10 or 15 points for calibration purposes,
if these are ascertained carefully. It will
be noticed that if a smooth curve is drawn
thru the points obtained, all errors in read-
ing and locating exact distances along the
Lecher wires will be eliminated. Further-
more, the quarter wavelength distance can
be used as a check on the half wavelength
readings. As a parting bit of advice, lake
your time on this calibration and the re-
sults will be well worth while, since once
the wavemeter is calibrated, it is a simple
matter to accurately determine the wave-
length of any high frequency oscillation
within the wavemeter range,

An All-Purpose Receiver

(Continued from page 718)

lated oscillator. Connect phonograph pick-
up at same points with the adapter; if a
“mike” is used, connect the secondary of
the microphone transformer to the same
points. In either case the detector tube
must be oscillating. Connections to the
antenna may be made by either of the
two methods referred to above. For C.W.
use a key may be placed in the negative
“B” lead: coverage of several miles can
be expected. More “B” battery voltage
may be used if desired.

Wavemeter

The set is a very good wavemeter, and
the calibrations made when used as a re-
ceiver are accurate when used as a wave-

| meter provided the detector tube is left in

| necessary due to capacity change.

If it is removed recalibration is
The
flashlight bulb “FB” may be left in the
circuit at all times, as has been done,
with no detrimental effects. If veu want
it removed merely short-cireuit its socket.
The batteries of course are disconnected.

the set.

Monitor

Now for the monitor—that was a big
order until the writer noticed his wife's
large tin cracker-box; that did the trick!
The receiver was tuned to the amateur
band, within which a C.W. transmitter
was working; then the whole business—
set and batteries—was placed in the box,
the phone cord alene coming out where
the hinged cover of the cracker box was
sprung slightly. The transmitter was
starteg up and its tank condenser varied
until the “beat’” note was heard in the
phones. A perfect monitor. The transmit-
ter was pronounced 0. K. and reset to the
exact frequency by disconnecting the bat-
teries from the receiver and taking it
bodily in one hand holding it so that its
coil was close and inductively coupled to
the transmitter tank coil. The bulb “FB”
glows brilliantly when resonance is es-
tablished.

The photo of the interior shows a small
aluminum shield covering about 2%" of
the under side of the panel; this shield
also projects down to the bottom of the
wooden cabinet, eliminating hand capacity.
It is automatically grounded by contact
with the condenser rotor. This phote
shows also the 0.1 mf. ty-pass condenser

wWWW. americanradiohistorv.com

soldered on the tin cover of the 50,000
ohm Centralab regeneration control. The
flashlight bulb and the socket at the top
of panel constitute the wavemeter indi-
cator; they are mounted to the side of
the cabinet nearest the coil. Two small
screws hold the socket in place. The bulb
need never be removed. Three wires about
three feet long are brought out through
a hole in the cabinet for battery leads.

Coil Winding Data

This device is not a “theory job” but
one built and actually in use now. It will
repay the builder immensely for the little
trouble of construction and all will agree
“it's the handiest tool around the place.”
Other uses will present themselves as the
demand arises.

Coil specifications are as follows:

Approx.

Range Primary Secondary Tickler
15-25 3 4% 3%
25-50 4 10% 4
50-100 5 22 5

100-250 7 45 7
250-600 15 135 26

The secondaries of the first four coils
are wound with No. 22 DS.C, the two
smaller coils having their grid coils single
spaced. The primaries and ticklers of all
five coils are wound with No. 28 D.S.C.
The grid coil is at the top of form, tickler
next, without leaving a space, then space
about %" or %” and wind primary (anten-
na coils. All coils are wound in the same
direction and five prong Pilot coil forms
arc used for the first four ceils. The 250
to 600 meter coil is wound on a longer
form (Bud) the primary and secondary
being adjacent, the tickler wound on a
cardboard tube and placed just inside the
top of coil form. Duco cement holds it in
%lace. All wire for this coil is No. 28

The intermediate frequency coil is the
easiest—two 10 to 15 millihenry chokes
(grid and plate coils) only are used and
both are placed within a five prong tube
hase and connected as all other coils; the
“K” prong is disregarded, of course, be-
cause no primary is used here. Other sizes
of chokes from 300-1,500 turns may be
tried for special purposes. The writer

p——
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“HAM” ADS
|

| Advertisements In this section are Inserted at S¢ |
per word to strictly amateurs, or 10c a word (8

words to the line} to maufacturers or dealers for

Name, initial and address each

count as one word. Cash should accompany all

| “Ham’” advertisements. No less than 10 words |
are accepted. Advertising the May
should reach us not later than March 18,

each insertion.

for issue

A RARE BARGAIN—THE COMPLETE OUT-
fit illustrated on page 662, March issue Short
Wave Craft. National SW-3 AC-DC short-
wave receiver, spotless condition, with five
pairs of regular coils covering 14-200 meters
and special 20 and 40 meter band spread coils
(14 coils all told), quiet AC power pack as
described in article, and separate 45 pushpull
power amplifier with self-contained power unit
—a marvelous combination for the short wave
fan. all in perfect order. Worth easily $£65.
First money order for $32 takes whole outfit,
express collect. Robert Hertzberg, 3953-47th
Street, Long lsland City, N, Y.

SEND FOR LIST 200 TRANSMITTING AC-
cessories, Howard, 5508 Fulton, Chicago.

SWLS, QSLS 200 FOR $1.00, SAMPLES,
Foster Press. Appleton, Wisec.

SENSATIONAL MICROPHONE VALUE—UNI-
versal model “'Y"—Experimenters sinsgle-hutton,
watch model type, 200 ohms. Pure gold spot cen-
ter diaphragm. Only $2.00, including valuable
1933 general catalog with diagrams. Universal
Microphone Co., Ltd., Inglewood. California.

SWLS —PRINTED TO ORDER. SAMPLES,
prices on request. W2AEY Dress, 338 Elmora,
Elizabeth, N. .

SHORT WAVE APPARATUS BUILT TO OR-
der. WO5BNM, Uncas, Oklahoma.

AMATEURS, EXPERIMENTERS — THIS
month, erystals for 95¢ in 80 or 160 meter
band. Low frequency bars, for receivers, etc.
$2.50.  Absolutely guaranteqd OK. White
Radio Lab.. Peru, TIL

'l‘RANSFORMERé-REWOUNu OR BUILT TO
your order. Speaker field doils. Pembleton
Laboratories, 921 Parkview, Fprt Wayne, Ind.

— — 7
FOR SALE: PILOT SUPER WASP, COILS,
tubes, power pack, completely| wired like new,
$22.50. Must sell at once. Ahbert Bruce, Mt.
Carmel, 111

SHORT WAVE LISTENERS CARDS: JUST
what you need for reporting the stations you

hear. Write for free sampled today. WIBEF,
16 Stockbridge Ave., Lowell, Mass.
FOR SALE: NATIONAL “SW5" THRILL

box, A-C operated. power supply and 6 sets
of plug-in coils—$30.00 complete. Thomae
Beck, 3140 West 94th Street, Cleveland, Ohio.

QSLs, SWLs—QUALITY PRINTING. -LOW-
est prices. Free samples. Radio Press, Box
212-W, Monroe, N, C

SHORT WAVE CONSTRUCTION KITS, SETS,
Supplies. Wholesale Catalog 5e. ederal
Radio & Telegsraph Co., 4224 Clifford Road,
Cincinnati, Ohio.

PLUG-IN COILS. SET OF FOUR WOUND
on Bakelite four prong forms, tune with .0001

condenser .75 per eet. Tuning dials 2 ineh
.15—3 inch .20. Tube bases .05, .0001 con-
densers .50. Noel, 419 Mulberry, Scranton
Pa.

CORNER STRIPS FOR BUILDING METAL

shielding and cabinets. R.
Camulos St., Los Angeles, C}lif.

QSL,S 90c A HUNDRED, 2 GOLORS. W9DGH,
1816 Fifth Ave., N., Minneapolis, Minn.

1500 MILE CRYSTAL CIRCUIT, 6 OTHERS,
including new selective cirecuit operating
speaker. Blueprint 25¢ eoin. Modern Radio-
labs., 1508-23rd Ave. Oakland, Calif.

DIZZY CARTOON FOR QSL OR SHACK.
Send $2 with your rough idea for large orig-
inal pen drawing. WI1AFQ, Harwich, Mass.

ANNOUNCING THE NEW “EXPLORER”
low-priced Short Wave kits and receivers.
One, two and three tube models. Postcard
brings free catalog. Rim Radic Mfg. Co., 691
Grand Street, Brooklyn, N. Y,

EX-OPERATOR ORGANIZING CLASSES FOR
code practice, beginners and advanced. All
speeds. $1 week: If interested write. Hart,
3547-34 Street, Astoria, L. I, N. Y.

Lynch, 970

for APRIL, 1933

| used 800-turn coils each. If this coil
doesn’t oscillate, reverse tickler connec-
tions. Wax may be poured into the tube
base, holding the coils solidly. For a test
of oscillation place this coil in the set
and apply voltages, turning the regenera-
tion control on full and setting whole unit
near a broadeast receiver which is operat-
ing; if oscillating a whole string of beat
notes will be heard as the tuning dial is

rotated.
List of Parts:

1—.0002 mf. Hammarlund Midget variable
condenser

1 -.({(.)01 mf. Sangamo fixed condenser with
clips

1—Grid-leak two to seven megohms

1-—.00035 mf. fixed regeneration by-pass
condenser

1—0.1 mf. by-pass condenser

1—80 mmf. Hammarlund “equalizer” con-
denser

1—50,000 to 100,000 ohm Centralab vari-
able resistor (Clarostat)

1—10 to 50 ohm filament rheostat

1—short-wave R.F. choke

1—Hedgehog audio transformer (1
ratio)

1—Pijlot five-prong socket (or Na-ald)

2—Pilot four-prong sockets (or Na-ald)

4—Pilot five-prong plug-in coil forms (Gen-

to 4

in
1—Bud five-prong plug-in coil form (Gen-
Win)

1—Five-prong tube base

1—5"x6%" bakelite panel

1—Wooden cabinet 57"x6%”x2%"
dimensions)

1—Wafer adaptor (grid te filament)

1—3" dial for tuning condenser

2—knobs for rheostat and regeneration
control

1—Flashlight bulb and socket

1—Phone tip and jack

1—Small battery clip

2—10 to 15 mh. R.F. chokes

2—Fahnestock clips

Tubes, batteries, hook-up wire, and hard-
ware wind up the list of parts.

(inside

Mr. Myers Modernizes
His 3-Tube S-W
Receiver

(Continued from page 717)

sistance not to excced 0.5 megohm may be
employed under self-bias conditiona. With-
out gelf-bias, the grid leak resistance ghould
not cxceed 50,000 ohms.

An OUTPUT TRANSFORMER should be
used in order to supply power to the wind-
ing of the reproducing unit. The optinuom
vqlue_ of load resistance for the output de-
vice ig 7000 ohms. For best results, the im-
pedance in the plate cireuit of the 47 over
the entire audio-frequency range should be
as uniform gs possible.

The BLUE GLOW which frequently ap-
pears on the inner surface of the 47 bulb
ts due to fluorescence, caused by stray elec-
trons from the filament which strike the in-
terior of the getter-coated bulb. This
Ruorescence is a natural effect und is in
no manner an indication of the performance
of the tube.—Editor.

Data for Coils in Myers Receiver

Range L2 L3 L4
18- 26 meters 6 turns 1 turn 6 turns
37- 63 meters 10 turns 1 turn 15 turns
61-100 meters 15 turns 1 turn 30 turns
100-190 meters 20 turns 2 turns 60 turns

All wound with No. 28 DSC on five-prong
forms.

Constants of the Circuit

C—.006 mf. mica condenser
C1—3 plate midget condenser
C2—50 mmf. condenser

C3-—100 mmf. fixed condenser
C4—100 mmf. fixed condenser
C5—1 mf. fixed condenser
C6—.01 mf. fixed condenser
R1—300 ohm, 1 watt resistor
R2—100,000 ohm, 1 watt resistor
R3-—5 megohms

R4—500,000 ohm: potentiometer
R5-—1,000 ohm, 1 watt resistor
R6-—50,000 ohm potentiometer
R7-—80 ohm center tap resistor
L1—100 turns on half inch form
L5—Aero Hi-Peak coupler

| L6—National S-101 coupler

www americanradiohistorv.com
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NEW SENSATIONAL OFFER

*RADIO

PAY FOR TRAINING
AFTER YOU GRADUATE

To a few honest fellows I am offering an
opportunity to get a training and pay for
it after they graduate in easy monthly
payments. You get Free Employment Ser-
vice for life. And if you need part-time
work while at school to help pay expenses,
we'll help you get it. Coyne is 33 years
old. Coyne Training is tested—You can
find out everything ahsolutely free, Just
mail the Coupon for My Big Free Book.

Jobs Leading to Salaries of
$50 a Week and Up

Jobs as Designer, Inspector and Tester—
as Radio Salesman and in Service and In-
stallation—as Operator or Manager of &
Broadeasting Station—as Wireless Opera-
tor on a Ship or Airplane, as a Talking
Picture or Sound Expert—Hundreds of
Opportunities for fascinating Big Pay

10 Weeks’ Shop Training
AT COYNE IN CHICAGO

‘We don't teach you from books. We teach
you by Actual Work on a great outlay of
Radio. Broadcasting, Television, Talking
Picture and Code equipment. And because
we cut out useless theory, you get a prac.
tical training in 10 weeks.

TELEVISION

s Now Here!

And Television is already here! Soon there
will be 8 demand for Television Experts!
The man who gets in on the ground floor
of Television ean have dozens of opportu-
nities in this new field! Learn Television
at Coyne on the very latest Television
equipment.

Talking Pictures
A Big Field

Talking Pictures, and Publiec Address Sys-
tems offer golden opportunities to the
Trained Radio Man. Learn at Coyne on
actual Talking Picture and Sound Repro-
duction equipment.

Get the Facts

Don’t apend your life slaving away in some
dull, hopeless job! Don’t be satisfied to
Work for a mere $20 or $30 a week. Let
me show you how to make Real Money in
Radio—thefastest-growing, biggest money-
making game on earth! Get my big Free
book and all details of my pay after grad-
uation offer. Mail the coupon today.

H. C. LEWI1S, Presldent
Radio Division, Coyne Electrioal School
500 S. Paulina St., Dept. 43-2K, Chicago, Ill.

Dear Mr. Lewls:

Send me your big Free Book: detalls of your Free
Employment Sersice; and tell me all sbout your spe-
cial offer of allowing me to pay for tralning on easy
monthly terms after graduation.

Name
Address
City

State
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e CATALOG

OF SHORT WAVE SETS,
CONVERTERS, COILS
AND EQUIPMENT!

Wholesale's great new 1933 eatalog (ists the latest In
Short Wave Sets. colls and equipment! This Blg 152 |
page Book should be belore you—if you are thinking of
short wave equipment.

MORE THAN 10,000 BARGAINS

You can buy anything you want in Radle from the
world's largest company of Its kind through this BIG
BARGAIN BOOK. Here is assembled an amazing array |
of SETSB, TUBES, SPEAKERS. REPLACEMENT
PARTS. KITS. SHORTWAVE RECEIVERS and AP-
PARATUS, AMPLIFIERS, LAFAYETTE RECEIVERS,
TRUTEST PARTS, PUBLIC ADDRESS, ete, ANY-
THING AND EVERYTHING in Radio at the LOWEST |
WHOLESALE PRICES IN OUR HISTORY!

e

Wholesale Radio Sérvice Co., Dept. SW43
York

I 100 Sixth Avenue, New

I Please rush new free 1933 Catalog. I |
l Nume PR, - I
: Address - - S I

Towit, Ktate

! Short Wav;I
Specials

RESCO 3 RECEIVER |

Using 1-32 Screen Grid and 2-30 tubes,
constructed of quality parts through-
out, aluminum chassis and panel, Ver-
nier dial, range 15-200 M. {
Assembled, Wired and Tested ‘

$9,75 less tubes

SHORT WAVE BARGAINS
2% V. 8 amp. fil. trans. cased. . ... $1.69
Set of 4 short wave plug-in coils.. 1.79
Brandes head phones per pr........ 1.35

4” Bakelite dials................ .15
3" Bakelite Vernier diala............. .49
Bakelite coil forms ribbed. .19 |

Wafer Sockets 4, 5 or 6 prong...... .06
Telegraph Keys.... . .

All Merchandise Guaranteed

Radio Electric Service Co., Inc.
Phila. Pa. ;

I N.E.Cor. Tth & Arch Sts.
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FREE
PB=D | CATALOG

on one of the largest interna-
tional connector lines for all
short wave, broadcast, experi-
mental and servicemen.

W Write to
v BANK'S
INTER-AIR
PRODUCTS
41.06 50th Street (SWC)
Woodside, L. l., New York City 4

Coil-plugs sifown, ideal for 5-meter

work. 55 post takes
all the plugs. phain L
%‘3’ Battery markings for .
. short wave sets.
11 colors. 55
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Things You Don’t Know

About S-W Aerials

(Continued from page 715)

resistance to these minute R.F. currents
and within 48 hours the corrosion will be
so far advanced as to lower the efficiency
of the antenna.

In the early days of radio, Saturday was
antenna cleaning day. Several of the
more enthusiastic would lower the anten-
na and polish the wires with steel wool.
Steel wool was not pleasant to handle and
a pair of old leather gloves was donned
to prevent the fine particles of steel wool
from entering the flesh of the hands.

Theoretically, the corrosion of copper

| wire, if sufficiently corroded, is just as

ood an insulator as an enameled coating.
ut too often the corrosion is unevenly
distributed and, therefore, of uncertain
effectiveness. Consequently, enameled
covered wire is ideal for a short wave
aerial.

Other coverings may be used, such as
rubber, weatherproofing, paraffin cloth,
cotton or silk, er any other covering of a
good insulating quality.

The span of copper is all-important, the
covering of the wire of secondary im-
portance. The covering for portable aerial
of station W6ZZA is a double layer of silk
cloth woven over a large number of
strands of carefully cut-to-size loop wire.
Both the ftat top portion and the feeder
system use this kind of wire. One of the
feeder wires is green silk covered loop
wire, the other feeder is brown, making it
easy to prevent the feeders from becoming
entangled when the portable aerial is
erected on a hotel roof after dark. This
flexible loop wire is not as good as
enameled wire but it permits of speedy
installation and enables the operator to
wind the antenna around the lid of a cigar
box when it comes time to check out of
the hotel.

It is repeated that solid copper wire is
specified for short-wave aerials. Stranded
wire offers more surface, lower resistance
to the R.F. currents on the broadcast band.
But it is not as good as solid wire for short-
wave reception, This is because the higher
frequencies (short waves) alternate so
many times per second that certain losses

| are introduced when uneven-surfaced wire

is used. The high frequencies tend to
jump from wire to wire (stranded wire is
twisted) rather than to follow the twists
of the wire. Solid copper wire eliminates
this “jumping” tendency, thus making an
easier path for the flow of currents. There-
fore, solid copper wire is recommended.
These details may seem commonplace
and “finicky” to some. But it must be re-
membered that improvements and correc-
tions in radio design multiply rapidly.

A 2408% Increase in Efficiency

If we make a 2% improvenent in the
kind of antenna wire used, a L% improve-
ment in antenna insulation, a 2% improve-
ment in antenna dimensions, a 2% im-
provement in antenna placement, a 2%
improvement in antenna coupling to the
receiver, a 2% reduction in noise pick-up,
a 29 improvement in receiver coil design,
a 29% improvement in the tuning con-
denser, a 29 improvement in the grid
leak, a 2% improvement in the shielding,
a 29% improvement in the placement of
the receiver in its housing, a 2% improve-
ment in the radio frequency choke coil, a
29% improvement in the tube and coil
sockets and contacts, we will then have a
total improvement of 2x2x2x2x2x2x2x2x2x
2x2x2x2—=20489%.

A 29 improvement in six of these
places, or 2x2x2x2x2--329%, will not be
perceptible to the human ear. Individu-

| ally, these 2% improvements will result

in no audible increase in volume, indi-
vidually they are of no consequence. Col-
lectively, the sum total of 2048% is what
counts. This increase in efficiency will en-
able you to hear more stations from more
countries, with more volume and with
greater ease. It is evident, therefore, that
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these little 29 increases, when multiplied,
are of far-reaching importance in the to-
tal etfectiveness of the completed receiver.
Additional increases in efficiency are
gained from the proper insulation of the
antenna.

An antenna designed to deliver utmost
performance at a certain frequency (wave-
length) operates at peak efficiency only if
tuned to its exact wavelength. At other
wavelengths it does not deliver the same
efficiency. Improper or poor insulation not
only tends to distort the actual dimensions
of the antenna but the antenna actually
does not know where it terminates. Poor
insulation is partly conductive. Thus the
antenna has no definite terminating point.
Like other things in radio, there is a dif-
ference of opinion as to the merit of va-
rious well-known insulating materials and
the proper placement of the insulation. In
practice we cannot resort to the last word
in insulation because it is awkward, ex-
pensive and troublesome and the improve-
ment which it offers over and above the
accepted and commonplace method of in-
sulation s not of sufficient importance to
detract from the etfectiveness of the prop-
erly designed all-around short-wave an-
tenna systewn.

Insulating Materials

The best insulating materials for anten-
na are 8ilk, linen, cotton, or woven strands
of these materials. They should be free
from coloring because the base of all
coloring is of a conductive nature. When
silk, linen or cotton become wet the im-
purities in the material, plus the natural
impurities in the air, introduce conduc-
tiveness and a consequent lowering of the
insulating qualities of the material. The
quality of insulation can be preserved by
boiling the material in vaseline. In time
the sun will melt the vaseline and the
useful life of our “perfect insulator” is
from six months to one year.

Obviously, this perfect insulater is not
practical and once more we resort to the
time-worn radio compromise by using
zlass for antenna insulation.

Those who can afford to pay a little
more for better insulators are advised to
use PYREX. Good porcelain, finely
grained, well baked and completely glazed,
is the next best thing to use. Glass is
the nearly perfect insulator and is an
ideal compromise for short-wave antenna.
Glass insulators can be procured from
your parts supply house.

As a possible alternative a maple dowel
stick can be used. It should he from 3"
to %” in diameter, one foot in length,
boiled for an hour or two in paraffin. Like
the vaseline-boiled linen insulator, these
dowel sticks are at the mercy of the
weather, dust and soot particles will ac-
cumulate on the dowe! surface and the
effectiveness of the insulator is then con-
siderably reduced.

Portable W6ZZA uses cotton string for
insulation. A ball of string is thrown
over an elevator shaft or penthouse,
hoisted to the top of a flag pole or at-
tached to some other convenient support.
Because the cotton string is used but
once it is not affected b} rain or moisture
and a negligible amount of soot and dirt
will accumulate on its surface. Cotton
string makes a perfect short-wave anten-
na insulator, most convenient in its appli
cation, will retain its insulating qualities
for an entire week. Given a quick jerk it
will break easily and down comes the
aerial. The aerial is then rolled over the
lid of a cigar box and thrown into a suit-
case when checking out of the hotel. But
this cotton string insulation is intended
for portable use only.

Glass, being our perfect compromise for
a permanent antenna installation, can be
had in the form of insulators 3” in length.
The standard Pyrex Glass insulator is of
that length. Longer glass insulators can
be used.
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HRemesnHer=
Only Nationally-
Known Parts
Used in All
POWERTONE
RECEIVERS

What more can any Short Wave Set offer?

price that anybody can now own one.
undersell ull competitors.
HAMMARLUND tuning s LH
Power Transformers

Bpecinl

to n minimum and assures and uniform effici
color-coded R.M.A. rexistors used throughout the entire

Dinl ix an exelusive Powertone feature.
with its rich-looking finely constructed eabinet.

They are unsurpassable in construction and yet selling at such a ridiculoualy low
Our huge purchasing power enables us to
Just note the parts that comprive Powertone Receivers:
d Electrostatically shielded
Four pew improved POWERTEST plug-in coils covering the
wave length from 15 to 200 meters Complete shiclding which reduces di-clectric losses

The hinged top facilitntes removing of tubes and coils. The lnrge SLOW-MOTION Tuning
You will be proud to own s Powertone Receiver

for 1933

APRIL,

under all conditlons; LYNCH
construction.

A. C. MODELS

3-Tulie AC 4-Tube AC 5Tube AC 2-Tube wired $9.9S | 3-Tule

wired. . $14.95 wired... $19.75 wiry $24.95 iKit of parts.. 7.9% wired $12.,95
Kit of parts. 12.75 | Kit of parts. 16.95 | Tubes (2-58, Tubes (232, Kit of parta. 10.75
Fubes (56, 57 Tube= (58, 56, 56, 59, 80) | 3.885 233) ..1.50 | Tubex (34.

80) L 2.35| 47.80) 2.95 i 2308 2.15

BATTERY OPERATED SETS

Stromberg-Carlson No. 3A Phonograph Pick-up

Consists of l-uilt-in volume control: specwl imprdance
minteliing trauetormer; 2045, extcnaiin cord and bukelits
0.00. NOTE We carry an enor

plug.  Lists at $3 O
ol

ment upon receipt of order is lggrlzn
R.C.A Victor Kelloﬁg Hand Mike (Suber Sne:lal)
Not s Toy! Single Button Cnrhun \hcmphnm-
selling at the lowest price in
Farrand inductor Dynamic Sheaner2 in Faidel
A pond 14 g $3795
modsh $2.95
3 s: uceTZSO Push-Puil Ampiifier-Ues 27, 24, 781
H

ubes. Quaranteed Performance. b T
hom;l Valuel, 0
Fresh 45.Voit B Batteries st this new | nru-e '722

2} Volt Filament Transformer, ¢ =
idget Power Yranslov er
lllnh voltage 700
tulims 2K it whndin + L85
$1nx1mo Push-Pull 'in Put ‘and Out

Com,
MARLUND Conden-eri.

tenna
known pinrts.

2-tulie buttery ope

Two Tube RELIABLE Short
Wave Receiver Kit
prised of the finest parts T1AM-
Carter Rheo-
state nnd switch, KURZ-KASCII Vernier
Diuls. HAMMARLUND Equalizer An- L
Condenser. nre some of the well- by Moulded Bakelhe gochels 4 of 5 prone,
Panels tnd Clusis drilled. € prong
Evervthing needed to bmld a corking
ort wive re-
ceiver that RFALI Y \VOIH\S Usea two
‘30 tubes, A blueorint and inatructions with kit

w’ nted »
for quiek nsembling. 1 wet of four coils covering wave
lengths from 15 to 200 meters included in kit .%$4.50

fals 3 wid ¢ ne .a
oné Transtormer nm:l- of double bution

3 $1.39
Extensbon Cord with Connector. 20c

30 9c
Centralab 10.000. 25.000, 50.000. 100.000. $00.000
ohm D(um!lmnemn- 39c 'hh ewiteh. .. 49¢
Weston & J e hily used) No. 301, No. B8
and ~°-415 Volt-mill. and 'l'h.rmo Merers

Se
snmlon Tnsulators  With h-rd-lrt
Icmphoncf’ oor Stands - Weight. 12 lb=.
to

S0c
Extends
$3.9

* | TRY.MO RADIO CO., Inc. Dept. S4

Send for our 68-page Two-Color
Catalog. ‘“We don’t send circu-
lars, only Catalogs.”’

85 CORTLAND STREET (MAIN STORE)
Greenwich St. (cor. Dey §

178 ¢.)
179 Greenwich St. (nr. Cortland St.) New York City

.. 50‘5 o" list
Weston 3 \l-m Set Arulyur i 00
a1t Tube: . SIO 00

Plug-in’ coll lovms :coluv coded). .
20% deposit must accompany
C.O.D. orders. If check, kindly

certifiy toinsure promptdelivery.

Rope should be used for hoisting the
antenna. Cotton rope is a better insula-
tor than hemp. Do not use wire. It picks
up noises from nearby wiring. The rope
hoist is attached to the insulators on each
end of the antenna. Real enthusiasts can
boil this rope in vaseline, thereby weather-
proofing the rope and Ereventing it from
contracting and expanding with changes
in humidity.

The hoist rope usually runs through a
pulley, attached to a pole on the house or
in a vacant lot. Do not fasten the rope to
the base of the pole. Tie a window sash
weight to the end of the rope, thus per-
mitting the rope to contract several feet
during a heavy rain or fog. The weights
“go up the pole” as the rope contracts.
The pole will not bend, the rope will not
break, and there is less wear and tear
than when the rope is attached to the base
of the pole. Window sash weights can be
obtained from any hardware dealer. They
are good looking. The weights used at the
Wallace station for holding a 612" antenna
taut, are the 34-pound size. By using
these weights the top of the pole is never
subjected to a strain of more than 34
pounds.

Placement of the Antenna

An antenna to be most effective must
be in the clear. The placement of the an-
tenna is of utmost importance. It should
be as high as possible, not too close to
the houses or other large objects, as far
removed from lighting circuits and tele-
phone lines ‘as possible. Too often such
an ideal condition cannot be found for
the erection of the average antenna.

Transposition Blocks

Transposition blocks for the antenna
feeders can be made from various insu-
lating material. Bakelite is cheapest, can
be purchased in suitable block form, as
shown in the illustration. Porcelain bloeks
are better than those made from Bakelite.

——

The feed lines are transposed by means of
these blocks. Cancellation takes place
throughout the length of the feed lines
where insulation is not quite as impor-
tant as in the antenna proper.

The ideal transposition blocks for short
waves would be those of glazed porcelain,

To ascertain the correct dimensions of
an antenna the use of a half wave is re-
sorted to; the figure 1.56x the wave-
length. Because of the size of the anten-
na wire used, capacity to earth and va-
rious other corrections, it is not possible to
use the straight meter system and trans-
pose it into feet and expect to find the
wavelength of the antenna proper. The
figure 1.56 is accepted as an average, being
the result of a large number of tests made
from antennas which have been carefully
tuned by means of oscillators. Inasmuch
as the amateur short-wave bands are in
harmonic relation with each other, the an-
tenna sizes can be selected with regard to
their convenience. The two most widely
used short-wave broadcast bands are not
in harmonic relation to each other. It
therefore becomes necessary to adopt the
26 or 49 meter band as a standard. How-
ever, we also want to hear all of the other
stations.

The transposition blocks should be spaced
from 15 inches to 36 inches apart. A space
of 2 feet between blocks seems to be the
accepted compromise. The exact size of the
transposition blocks is not important. Any
size, from 1”7 square to 8" square will suf-
fice. The larger blocks must be spaced
far apart, the smaller blocks close together.
Large blocks offer added resistance to wind

ressure. Small blocks are more suitable
or general requirements.

Determine the proper size of the an-
tenna by measuring the wires with a tape
or yardstick. Stretch the enameled an-
tenna and feeder wires. It is not neces-
sary to cut the antenna_wires where they
meet the feeder wires. Reeve the antenna
wires through the glass insulator in the
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center of the antenna and continue these
for use as feeders. Fasten the aerial
wires to the insulators with short pieces
of wire, made into the form of a loop and
soldered, thereby insuring a “definite end-
ing,” as (.xplamed pre\uously in this ar-
ticle. (Courtesy “RADIO.”

Short Wave League
(Continued from page 737)

like it let’s hear about it. One more shot
and I’ll shut up. There is one regulatlon
that should be changed and that is the one
making the operator guilty of the same
offense when he talks to a W9? He should
be allowed to talk to the unlicensed station
and get his QRA and report it to FRC.
A good ham stays off till he gets his paper.
Don’t get me wrong; I'm 1009 for the
SHORT WAVE LEAGUE and SHORT WAVE

CRAFT.
78’s and CulL.
C. E. Mullendore,
2620 Y St., Lincoln, Neb.

Editor, SHORT WAVE CRAFT:

I have been a reader of your fine maga-
zine at news stands for past year and
think that it is the very best Short-Wave
magazine going.

I noticed that the SHORT WAVE LEAGUE
is trying to do away with code require-
ments for the ultra-short wave phone
band. I do not think that this is neces-
sary; anyone that is interested in radio
communication of any kind should also be
interested enough to spend a little time
and learn the code.

Wishing your magazine the best of luck.

Yours truly,
M. L. Nielsen,
Amateur Radio WI9FNX,
Rock Rapids, Towa.
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NEW, LOWER PRICES

on the Most Complete
Stock of Short Wave
Parts Ever Offered

This big loose-leaf book is “just what
the doctor ordered for Short-Wave en-
thusiasts !’ Pawe after page of parts,
replacement units, ete., difficult to find
elsewhere, And all at rock-bottom 1933
wholesale prices. Get the New 1933
loose-leaf CHI-RAD Catalog and find
real satisfactiom service, and savings.
It’s more convenient. too, to order
everything you need from one place,
conserving time, shipping costs. and
the trouble of shopping around. Don't
delay—send 10c¢ for this big book
TODAY!

CHICAGO RADIO APPARATUS CO.
Established 1921
415 S. Dearborn St.. Dept. $43. Chlcago. #il.

Chieago Radlo Apparatus Co..
415 5. Dearborn St.. Dept. $-43
Chicago, 111,

Encloted find 10¢ for a copy of
your New, |oose-leal 1933 Catalox.

Sepd for our new 1933
Catalog. . . Just off the
press.  Ever¥thing In

Teplacement parts,
Tubes, Batteries,
Latest Hound 8ys

tems, Automoblle
8ets and Electrical

6000
lowest
prices,

rellable

Supplies.
items  at
wholessle
Prompt,
service, Send for
this bl FREE

Catalog  today.
You peed 1t.

ALLIED RADIO CORP.
837 W. Jackson Blvd, CHICAGO, ILLINOIS

PATENTS—TRADE MARKS
All cases submitted given personal
attention by members of the firm.
Information and booklet free

LANCASTER, ALLWINE & RomMmEL
PATENT LAW OFFICES

| is identical
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The Lincoln R-9:A
New 9 to 200 Meter
Super-Het

(Continued from page 729)

volume contrel is had by controlling the
complete I. F. amplifier. This feature can
be eliminated and the set will work without
A.V.C. by manipulating a switch on the
front panel.

“C.W.” Reception Provided for

A beat oscillator is employed for recep-
tion of *“C.W.” signals; this is also oper-
ated by a switch on the front panel. Full
indication of signal is had with the meter
nounted in the center of panel, allowing
accurate tuning to the exact center of the
carrier wave and also indicating unmodu-
lated carriers which can be tuned with per-
fect accuracy. This valuabie feature is
of paramount importance, as many stations
are “standing by” temporarily and would
be entirely overlooked without this method
of location.

Two dials are employed, the one to the
left being the main tuning dial and the one
to the right for band-spreading, which is
effective on all frequencies. In commercial
work, where the operator only works =a
specified band of frequencies, this band-
spread dial is very desirable, allowing wide
separation on the dial.

Sensitivity and Volume Controls
The regulation of sensitivity and volume
with the Lincoln DeLuxe
Sw-33, and it is one of the most satisfac-
tor¥ systems for the broadcast listener as
well as the commercial operator. In order
to get distance in the conventional type
of receiver, one is required to advance the
sensitivity control to a point where heavy
noise and signal can be heard loud enough
to disturb the whole neighborhood; while
in the new Lincoln system, the sensitivity
control can be advanced to a maximum,
giving power to reach any distance and
the volume control can be at minimum,
with speaker volume only loud enough to
be heard a few feet away from the speaker.
This system also allows absolutely silent
tuning by the use of the signal indicator.

The R-9 model is of the table mounting
type, having a heavy metal removable cover
and heavy metal front panel. The chassis
is mounted on a wood base with moulding
at bottom, and the whole unit is attrac-
tively finished.

A separate power pack is used, iden-
tical with the large DeLuxe all-wave model,
together with a dynamic speaker. A head
phone jack is incorporated.

Great Volume Available

The tremendous amplification and the
undistorted volume possible in both the
R-9 and the DeLuxe model brings weak
signals up to tremendous output volume if
desired. The Lincoln laboratory happens
to be located practically in the center of
the largest medical area in the United
States, composed of hospitals and medical
schools, with a terrific barrage of dia-
thermy, X-ray and other high frequency
equipment. Yet, in spite of this interfer-
ence, signals from foreign stations are
brought in with any desired volume, and
all equipment is tested directly on these
signals.

Suite 434 B15-15th st, N. W., W D. C.

DO IT NOW
YOUR IDEAS
REGISTER YOUR

N Z.HyPOLACHEK

21234 BROADWAY( ]

CPTIRYTLEY 31sv NEW YORK

REG. PATENT ATTORNEY FROF LNGINEER
WHAT 1S YOUR INVENTION?

Send me a simple sketch or model for
CONFIDENTIAL ADVICE

Members
SHORT WAVE LEAGUE
Read Page 708

Don’t Miss
Part II
of the
New Revised
S-W STATION
LIST
in the Next
Issue

WwWWww.americanradiohistorv.com

1933

et

who made good

William Green

@ ANOTHER prominent example of the

invaluable aid of the practical ex-
perience gained by operating an ama-
teur station in achieving a position of
importance in the radio industry, is fur-
nished by the outstanding career of Mr.
Green. At present design engineer of the
Royal Short Wave & Television Co., he
has been suc-
cessfully linked
with the radio
industry for a
number of
years.

No farther
back than 1918
he became in-
terested in ra
dio develop-
ment. Advanc-
ing in success-
ive stages from
e X p erimenter
and custom set
builder to tech-
nician and
finally engineer,
his rapid rise in
radio has merit-
ed the attention of all.

During his connection with the Royal
Short Wave & Television Co., Mr. Green
has developed in the laboratory a new and
very efficient means of coupling a screen-
grid detector to a succeeding stage. This
coupler has been since given the name
“Trans-X" unit. As a result of his untir-
ing research, he engineered this device to
a goal.

Among other achievements he has
brought forth in his present affiliation a
complete line of all-electric short-wave
receivers that are free of all hum, and a
series of economical battery-operated
S.W. sets, are notable.

As consultant he has been associated
with several radio concerns. Since 1929,
the Harrison Radio Co. of New York has
enjoyed his confidence in this respeet in
all technical matters.

Mr. Green has been an amateur for
yvears under the call letters 2AFI. He now
owns and operates station W2DXC.

Dolling Up the

“Go-Getter”
(Continued from page 725)

C3—Fixed condenser .006 mf. Sece text.

C4—Fixed condenser .002 mf.

C5—By-pass condenser 1 mf.

C6—By-pass condenser .1 mf.

C7—Midget condenser, Pilot, 7 plate type.

Rl1—Filament rheostat, 20 ohms.

R2—Grid leak 5 megohms.

R3—Pilot Resistograd or any 0—500,000
ohm variable resistor.

R4—Grid leak type resistor, 10,000 ohms.

A F.T.—3%-1 audio transformer, Pilot.

VT1—Type 32 screen grid tube.

VT2—Type 30 battery tube.

VT3—Type 33 battery pentode.

Ll and L2—Tube base plug in coils as
follows:

William Green

Band Turns on L1 Turns on L2
10-20 b 3

20-30 6 5%
30-40 6 8

40-80 10 14%
80-100 10 29

Additional Parts Necessary, Not Shown:
5 UX tube bases.

3 UX type sockets, Pilot.

1 UY type socket.

7"x14" bakelite panel.

Vernier dial.

Binding posts, wire, solder, ete.

>
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A New Form of Tuning
Inductance

(Continued from page 73})

the coil L. (but not connected metallically
to it). Variations in the proximity of this
plate to the coil will cause changes in the
distributed constants of the coil which will
in turn vary the electrical length or funda-
mental frequency of the aerial. The closer
late P> comes to coil L the longer the wave-
ength and vice versa.

The metal plate can be directly connected
to the grid of a tube or through a coupling
condenser, Because the coupling with this
system is always electrostatic, i.e., capaci-
tive, the sensitivity of the grid circuit into
which it is working or connected will not
be noticeably disturbed and the receiver
will always be operating at maximum ef-
ficiency. However, due to the extreme
sharpness of tuning in the wave-conductor,
unless its frequency is accurately tuned
to the grid circuit reception will be poor.
This is not a disadvantage since with this
system stations which cannot be separated
with the ordinary tuning condenser can be
easily separated by tuning the antenna
circuit.

Since any aerial, whether of the half-
wave (ungrounded) or quarter-wave (one
end grounded) will be resonant to not
only its fundamental frequency but also
to frequencies 2-3-4- ete. times the funda-
mental, tuning can be accomplished through
a wide range of frequencies without chang-
ing the wave-conductor proper. That is,
if a wave-conductor with a given aerial will
tune from 80 to 40 meters by varying the
plate P, it will also be resonant (but not
nearly as sharply) to wavelength ranges %-
15-1 - ete. of 80-40 meters or 40-20, 20-10,
10-5, ete. meters. For this reason the wave-
conductor cannot in itself be used for the
main tuning control. Although it is sharp-
ly tuned to a station on say 70 meters, it
would also be tuned to any station which
might be operating on 35-23.3-17.5- etc.
meters, with decreasing sharpness as the

wavelength is reduced.
can be seen from a study of Fig 2-C. As
the frequency is increased above that of the
fundamental the number of maximum volt-
age peaks is increased and because of their
various phases tend to neutralize each
other, resulting in decreased signal strength
and selectivity. Consequently, it is neces-
sary for the regular tuning condensers of
the receiver to differentiate between these
multiple frequency stations.

Why this is true

Design and Construction of Wave-
Conductor

The construction of a wave-conductor of
this type is very simple. The number of
turns is not at all critical, because of the
2-3-4- ete. frequencies which the system will
tune. If a coil i8 wound with about 30
turns on a one inch form and the winding
closely spaced, it will be found quite suf-
ficient to cover frequencies from about
3000 to 30,000 ke. The plate P should be
flat and mounted at only one end on some
hinge arrangement and equipped with a
screw drive of some kind for accurate
turing. The size of this plate is about the
same as that of the perimeter of the coil
winding. It is of course evident from a
study of Fig. 2 that aerials of different
lengths will change the dial setting on the
wave-conductor. The coil described will
work satisfactorily with the average short-
wave aerial of about 40 feet or so.

If it is desirable to construct wave-con-
ductors to operate at any particular funda-
mental frequency range the number of
turns should be about twice that required
to tune the same frequency range with a
given variable condenser.

In very sensitive receivers the wave-
conductor and the connecting lead to the
8et should be shielded to prevent direct
pickup of encrgy from the aerial.

The Cigar-Box 1-Tube ‘“Cateh AlIl”

(Continued from page 716)

store.

If no inductance switeh is available, a
small spring clip, to clip to the taps, will
do just as well and also eliminate a con-
trol from the panel.

Parts used, with values, follow:

3%” length of 1%2” diameter tubing—flash-

Tlight fibre tube used.

55 turns of No. 28 D. C. C. wire, tapped
at Tth, 15th and 25th turns.

23 plate Pilot midget condenser. (.0001
mf. maximum.)

—

1 20 ohm rheostat.

1 filament-control jack. Yaxley.

2 grid-leak clips, used for holding “A”
battery.

pin jacks for aerial and ground connec-
tions.

10 megohm grid-leak. (Lynch or Inter-
national)

0001 mf. grid condenser.

type 30 tube.

4-prong tube socket.

midget flat-type flash-light cells, for

=N

“B” battery.

2 No. 2 flash-light cells for “A” battery.

22 ft, of No. 28 D, C. C. wire.

5 ft. of No. 30 D. C. C. wire for tickler.

1 roll of Braidite hook-up wire.

Wood for case, %” thickness.

3 ply veneer for sides. (] used birdseye
maple.)

Hinges, clasp, glue, ete,

1 burned-out tube base. Wind on 15 turns
of No. 30 D. C. C. wire and be sure to
wind in same direction as main induc-
tance tube.

1 10/32 threaded rod, any size available
will do. Ream hole in center of tube
base so that rod will turn freely. Bring
out two tickler terminals and solder on
sgiruls of heavier wire to lead out
through end of inductance tube, By
winding wire on a lead pencil you ean
make the spiral which acts like a
spring as the tickler slides up and down
in the inductance tube and will not
break.

Book Review

SHORT WAVE WIRELESS COM-
MUNICATION, by A. W. Ladner and
C. R, Stoner. Size 5%"x8%”, cloth
bound. 348 pages, 200 illustrations.
Published 1933 by John Wiley & Sons,
Inc., New York, N. Y. Price $3.50.

® THERE has been a distinct need for

some time for a good text book written
by enrineers who could explain in clear
English with suitable diagrams. what
every student of ‘“short waves” want to
know nnd Meszsrs. Ladner and Stoner who
heve had many years experience with

'

Marconi’s Wireless Telegraph Company in
London here provide a very readable book.
Some of the subjects covered are: Devel-
opment of short waves; the propagation
of electro-magnetic waves; modulation of
high frequency waves; “push-pull”—and
what it does; high frequency transmitting
cireuits; short-wave driven -circuits; con-
stant frequency oscillators; high frequen-
cy feeders and aerial arrays; problems of
reception and a description of commercial
S8-W receivers. The book closes with a
dandy chapter on ultra short waves. which
are clearly explained with diagrams and
photos. The book is well indexed and has
a valuable appendix.
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An  Entire Bleck
Cn the Boardwalk F

-

ATLANTIC CITY

A Smart Hotel in
America's Smartest Resort

Atlantic  City—Healthful-——Rest-
ful—Affording complete relaxa-
|l tion so welcome after intensive
work—Where the St. Charles of-
fers the maximum in hotel com-
forts and service—Spacious Sun-
Deck—occupying one entire block
—Overlooking Boardwalk and Sea
—OQcean View Lounge—High
standard of French and German
Cuisine. Garage.

European or American Plan
Rates Greatly Reduced

I & Install
H ﬂﬁ“/’ AMPERITE—
- the voltage regulator

g
e

recommended by leading
manufacturers.  Stops burscuts. snd
crackling noises. There’s an AMPERITE
replacement regulator for every peale
i radio '
Send $1.40 to Dept. KB4
| samplr,' sales helps g ex
) & Stve territory,
ﬁ'ﬁ' pﬂnt(:_
b L
‘a:Eﬁ""{ i} AMPERITE (Grporatien
ul

AMPERITE

VOLTAGE CONTROL

Write for free
booklet telling
about this grow-
ing and most
promising in-
dustry. Resident
courses in
RADIO
. OPERATING
=y RADIO
SERVICING
EDUCATIONAL DEPARTMENT

WEST Y M C A 18 W, 63rd St

SIDE New York

PATENTS "=
COPYRIGHTS

“Litile 1deas May Ilare Big Commercial Possib ililies'

PROTECT THEM BY PATENTS

Send for our Free hook,.''lHow to Obtain j Patent™ and

J‘Record of Imentlon'’ blank.

Prompt Service—Iieasonable €‘harges—Deferred Payments

HIGHEST REFERENCES
VICTOR J. EVANS & CO.

ed Patent_Attorney 1898
631DD VICTOR BUILDING . - WASHINGTON, D, C,
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WORLD’S BEST

RADIO BOOKS

SHORT WAVE CRAFT for

APRIL, 1933

{T IS always the well-tralned man who wins out over the horde of thiusands of superfloially

trained and Inenmpetent
radio. Sooner or later,

Your thance may come over night. and then the big and vital question

am 1 to Al the job?" You
present time,

You should.

world’s best radlo books.
so that, no matter what bran
now printed. Start, now. to

books at onceé, but make up your mind to net one

for you to go to collede to become proficlent In radio.
and become acqualnted with all branches of this Great and growing art.
We have tombed the market for the really important

men.

the time will come when you will wish to eash

are in radlo because you like

are imterested in, You ean
a complete radle llbrary.
ho a month

ch you
build

You are reading this magazine because You are interested in

in on your knowledQe.
will be, ‘*“How well equipped

it.  You also realize that. at the

there are mamy branthes of the radio art which you de not know as thoroughly as
Knowledge. these days, ¢an he Qotten theaper than ever before.
Start today, te build a REAL radio library

It lsn't necessary
in this page are listed the
books In radio:
plek out the best books that are
You do not have to get all the
: so that, when Your thance tomes,

you will be fully equipped to win out over the others not so well equipped.

w
IMPORTANT.—This list is changed every month to include the latest books. Note also new low prices.

THE RADIO HANDBOOK, by
James A. Moyer and John F. Wo-

strel. Plexlble covers, size 534287, |

886 pakes. 650 1llustra-

tions. Price $5.00
Comprehensive data on shert-wave
apparatus. vacuum tubes. Modern
radio recelvers and transmitters,
photoelectric  cells telovlsion,
sound motlon Pletures, = tables.
graphs, dlagrims, ete. No radio
man should miss it.

RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS, by Hugh
A. rown. Clgth tovers, slze
6x8”, 386 pages. 235 il-
iustrstions. Price .. $4.00
One of the few Rreat bouks on this
important  subject. Everything
from thermionic-tube ecoefliclents
to plezg-electric measurements.

PRACTICAL TELEVISION, by
E. 7. Larner. Cloth covers, size
]

128X ", 223 pages, $3.75

127 Aillustrations. Price
This book explains televiston In
tull, including elementary Prin-
clples. plioto-electric celfls. and all
important types of telerision sets
as well as basic principles_of op-
tics, images, mirrors. lenses, etc.

MAGNETIC PHENOMENA, by
Hamuel Robinson Williams. Cloth
cuvers, slze 6397, 230 pages, 150

illustratlons, snd numer- $3.00

ous tabies. Price ...

All electrie motors, coupllng coils. | by It

magnetic and dynamle loud speak-
ers, transformers, choke coils, &tc.,
are dependent on magneile phe-
nomena, This fine book 13 com-
plete on the subject.

P
CINEMATOGRAPHY, by James
Cameron.  Stlm_ covers, size
7%, x5, 240 pages. 150
Hlustrations. Price.. $4.00
Everything on the subjeet from
“shlent ™ and ‘‘talkie” 18 mm.
fAlm to its manuficture and to the
finai projection ls in this marvel-
ous velume

AUDELS RADIOMAN'S GUIDE.
by Frank D. Graham. Cloth covers
(fAexible). silze 5263, 220 pagos,
300 illustrations

Price wu.- . $1 .00
A practical, concfse book present-
iny the theoretical and, practical
informiation for the proper -opera-
tion. Maintenanee and service as
applic® to modern radlo practlce.

.

THE RADIO AMATEUR'S
HANDBOOK. (New Revisd Edi-
tion}, by A. Frederick <Collins.
Cloth m“rlll'l size IS%IT%'Z 391
pages. 116 illustratlons.
Price T—— $2.00
If you wish to become a2 radlo
amateur (radlo him) this book
tells you how, Everything In re-
receiving and trunsmitter sets and
bow to bulld them.

EXPERIMENTAL RADIO, by T
1. Ramsey. Prof. of Physics, ln-

diana University. Cloth covers.
;l]r.e 7%x5% . 256 Dufes. 188
Ilustrations. Price.

PostDald ovvecrecnisimaniin $2075

A marvelous book for Tne experi-
menter. Experiments galore in
easy comprehensible language.

RADIO THEORY AND OPERAT- |

iNG, by M. T. Loomlis, 5th re-
vised Editlon., Cloth-bound: slze
514381114~ -thick: 1.000 pages:
over 800 fillus.; 450 reéview Qques-

ltions

| OFFICIAL

and  answers.
Prige; .o $4050
Written in textbook style, & tre-
mendous amount of useful infor-
natlon has been crammed Into
thls thin-paper, compact reference
work. iadlo transmission and re-
ception have been covered. ‘“from
soup to nuis.”* A truly great book.

9. GERNSBACK'S RADI0 EN-
CYCLOPEDIA (Second Editioh).
Ned Morocco Flexlble Binder. 352
pages. 2201 radlo definitions, 1253
1llustrations, 31 tables.
Price -
The most comprehensive eneyelo-
pedia of its kind In print.  Re-
markably up-to-date in every way,
with marveious fliustrations.

CYCLOPEDIA

+

DRAKE'S

H. P. Manly. Cloth tovers. size
6x9”, 1050 parces, 1080 illustra-
tions. New 1932 Edi-
tion. Price ...

The largest work of Its kind cver

put befwern two covers. New and
up-to-date; a standby for every
radio man.

FUNDAMENTALS DF RADIO.
R. ltainsey. IProfessor of
Physies. Indlana University. Cloth
covers. size ‘r, 372 pages,
illustrated.

Price prepald......
The backbone of the radio art.
This bouk gives you the founda-
tion on radio from A to Z.

RADIO OPERATING QUES-
TIONS AND ANSWERS, by NI

son and Hornung. Fourth Fudltlon.
Cloth r%ver;h size 5%x8", 350
pages, 131 us-

trations. Price.....e.... 2.50

Contains over 600 questlons and
answers coverlng ali phases of
licensed radlo operatton. Hevlsed
to contain much hew moaterial.
Nothing better In print for the
transmitting and Trecelving ama-
teur. - —

RADIO SERVICE
MANUAL, Volume I, by Huko
Gernshaek and Clyde Fiteh, Flex-
ible loose-leaf blnder, size 9x12”,
over 2.000 iilustrations, 630 pages.

|COMPLETE WITH SIX SUP-

PLEMENTS,

Price prepalido. .o 4-50

The Service Man's Tible Greatest
book ever published on the sub-
ject. Contalns all old elrcuits of
every imaginable commerclal radio
set up to 1931

THE RADIO MANUAL by

QGeorge E. Sterllng and Rob't 8.

Kruse, E.E. 2nd enlarged editlon.

l"!l:xél‘)'h Tabrlkoid covers. Slze
x5,

805 pages, 348 $6.00

illustrations. Price

A complete Hadlo Course Tor Lneé
operutor. the technlcian. the nma-
teur, the student and cIperimenter.
Everything Imaginable 1in  the
whole radlo art is covered in this
great hook—the ‘‘Tadin Bible' of

| the amateur. DON'T MISS THIS.

'HOW TO ¥
ORDER !

shown.

will

We cannot ship C. 0, D. Our prices are net, |
Some _of d
in U. S. only.).
be shipped by express collect it sufficient
postage is not Included by you,

=

the books sent prepai
Those that are not thus listed

FOUNDATIONS OF RADIO, by
Itudo!ph L. Duncar. Cloth covers,
size 5%18"1.\ 246 pages, 145 illus-
tratlons. Numerous

tables. Price . $2.50
This textbook Kives you the funda-
mentals of electricity as applled
to radlo. It equips you for further
study in the field of radlo.

EXPERIMENTAL RADIO EN-
GINEERING, by Johm II. More-
grnf!. Cloth l‘:)m’!lrs_ slzo 6187,
48 pages, 25 Hus-

trations. Priee ... $3.50
A student’s book; devoted to the
principles of radlo spparatus; In-
tended t0 accompany a course in
electrieity, The best of Its kind.

PRACTICAL RADIO CON-
STRUCTION AND REPAIRING, |
by J. A. Moyer, S.B., AM. and |
1. F. wWostrel. Cloth covers, slze |

8x5”, 354 Dages. 1,5_.3 $2.50 |

illustrations. Price |
A handbook that every radio set

| tester and &eneral student must
have, The dlagrams alone are
worth the price of the book.

°)

covers.
OF | profusely
RADIO AND ELECTRONICS, by | Price

$5'00 a3 does no other book.

I

<

A POPULAR GUIDE TO RADI0,
by 1. Francls Dashtell.  Cloth |
covers, slze 3%x8% "', 286 pages, |

profusely 1lluatrated. $3 50

Price prepald... 3

The fundamental principles of ra-
dlo. From erystal rectifiers to the
latest electron tube amplificatlon. |
ete.

PRINCIPLES OF RADID COM- |
MUNICATION, by J. H. More-
croft. Prof. of Electrica! Engin-
eerlng, Columbia University. Cloth

e slze 9%x6”", 988 pages,

Iustrated.

Musteated.  $7.50
THE radia elassie. by the dean |
of radlo. Covers entire tudlo art

ENTS OF RADIO COM-
. by I’rofessor John
. Cloth covers, size
270 Dpages. 170 00
Ulustratlons. Prlee..........

An authoritatlve volume embrac-
ing every imaginable phase in ta-
dlo communteatlon.

RADIO SERVICE MAN'S HAN-
DY-BOOK WwWITH ADDENDA
DATA SHEETS. Flextble covers.
size 9x12°°, 200 pages, 400 illus-
tratlons.

Price prepald..........
The Serviee Man’s standby. Con-
tains the latest practical inferma-
tion on radio servielng.

HOW _TOD PASS U.§. GOVERN-
MENT RADIO LICENSE EX-
AMINATIONS, by It. Duncan

and C. E. Drew. Flexible cuvers,
size 9'%x7°", 170 pages, 92 1llus

tratlons, sppendiz. ,$2000

) o o [ NUNIURPI———

The most important book on the
subject ever published, Glves every
vonceivable angle which will Lelp
you to pasds a radlo license ex-

Pamination suvcessfully.

1.49 |

| RAOI0 MOVIES AND TELE-
VISION, by C. Frunels J_gnklm

Cloth cwe;s. lmlzem 118 144
pages, profusely -
trated. Price .. .ni 4 $1 .00

A complete volume by the master
of television, glving everything in
telesision. inecluding construetional
detalls for bullding Your own tele-
vislon sets.

RAD)O PHYSICS COURSE (2nd
| enlarged edltion), by Alfred A.
| Ghirardi, Cloth covers, slze THX
917, 992 pages, 510 illustrations.
numerous tables,
Price..opmeee.
The finest and most nopular hook
on electricity and radto.  Each
subject 13 clearly discussed. with

the uid of dozens of excellent
drawlings. Chapters on talkles.
television, electronics ind scrvice
work, ete. Blggest buy in radle
bovks.

|liADIl:) VISION, by C. Francls
Jenklni. Cloth covers, size 8'%4x6",
144 pages, profusely |llus 90

| trated., Price prepaid.. .. Cc
An  excellent book. The Jenkins
televlslon system, as well as many
other maern televislon systems
U tully ddeseribed,

kind in print today.
well as any requirement that th
We publish no catalog and ask
shipments wilt be made to you
a number of radlo publishers a
FOUND ANYWHERE. Remit
register it.

We herewlith present the most complete ¢oilection of Tetent Important radlo books. We have, after
an exhaustive study. se ected thess volumes betause they represent the foremost radio books of their
There Is such a great varlety that we are sure it will satlsly any taste as

e student of radic might have.

you to be kind encugh to order direct from this page.
We meraly act ag a clearind house for

direet from the publishers.
nd OUR PRICES ARE AS LOw
by money order or certified check

Prompt |

OR LOWER THAN WILL BE
. .If you send tash, be sure fo |

__J

SHORT WAVES, by C. R. Leutz
and K. B. Gable. Btir Covers.

Blze 6x97, “i"l paRes. 208
iilustrations. rice,

prepald " $3 -00
The Dblgee: and most combDlete

book on short waves. Covers every
imagInable phase. including 8. W
RKRuperheterodynes. The authors
are famous 8. W. authoritles.

SOUND PICTURES AND TROU-
BLE SHOOTERS MANUAL. by
Cameron and Rider. Cloth tover,
alze 8x6% ', 1120 pages. pro
fusely illustrated.

Price 7 '50

The standby of ¢very operator. It
Is the most thorough book on the
subject.

ELECTRICITY AT HIGH PRES-
SURES AND FREQUENCIES.
By Menry L. Transtrom. Cloth
covers, size 1%E5%°7, 248 pades,
141 Illustrations. 2 35
Price I'repaid.... .

A marvelous book for the student
In eleetrlclty and Fadlo. General
fundamentals lead up to a com-
plete discussion of every type of
Tesla snd Oudln high-frequency
colls, Gelssler tubes, etc.. con
struction detalls of Tesgla collz
are glven in great profusion. THE
ONLY BOOK OF {T8 KIND.

OFFICIAL RADIO SERVICE
MANUAL. Volume 11, by Hupo
Qernsback, C. E. Denton and C.
il. W, Nason. with 1832 Free
Supplements. 1000 pages. 2000 il-
justrations. Flexlble Loose-leaf

Binder, size 9x1 $4.00

Price prepaid.......

The talk of the radio industry.
This marvelous volume ¢rntains
every thing in radio, circults and
radlo developments. for 1932, Not
a line of duplication between 1431
J{nd 1932 volumes. (Vol. and
rol

ORDER DIRECT
FROM
THIS PAGE

RADIO RECEIVING TUBES, by
Moyer amd Wostrel. Cloth covers.
slze  718%3 298 pakes, 181

meetor . $2.50

One of the finest books on vacu-
um tubes. Everything worthwhile
on the sublect treated in a mas-
terful munner.

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Dunean
and C. K. Drew (New Editlon.)
Cloth covers, size 933x8’", 910

pages, 468 lllustrations

Price. e $7-50
Eversthing from Ohms Law to
vacuum tubes and detectors, to
aselllographs and radio compasses

theroughly treated in this Ereat
boak.

PHOTOELECTRIC PHENOME.
NA, hy Arthur Llewellyn Hughes
aml, Lee Alvin Dubridge. Cloth
covers, slze 6:9'4 ", 531 pages,

202 1llustrations. $5‘00

Price...........

A eritical survey of the whole
fleld of photoelectric phenomena.
intended as a reference book Tfor
research workers, students and
teachers. The mast compiete work
in print.

S_—

RADIO SERVICING COURSE,
by Ghirardi amnd Freed. Cloth
covers. size 5% ITHY. 192 pages,
124 illustrations: 111 test ques-
tions: 28 test-Instru-

ment clrcuits. Price........ $1 . 50

A pracetical book beginners and
old-timers in radio service will

useful. Nine chapters discuss
meusttrlng  instruments and tests,
and trouble-shooting; the Shapter.
““Useful Information for Service-
men,”’ closes the Look.

EXPERIMENTAL TELEVISION,
hy A, Frederiek Collins. Cloth

mrel;ed.“ 8x6”", 312 pages, 185
ustrations.
Price ... tcm— 2-50

In words of one s¥llable the au-
thor discusses fundamental prin-
ciples; in the zame veln he pro-
ceeds to bulld up descriptions of
television equipment. each step
being suPPorted by simple, home-
made experimental sel-ups.

PRINCIPLES OF RADIO, by
Kellhslg;;mey, M A Clo'h covers,
rize 82534”. {78 piles

300 iliustrations. Prlce $3v50
A marvelously wrilten texthook
with the Iatest radle principles,
including sereen grld and pen-
tode, ampliflers, erc.

NEw LOW PRICE
RADIO BOOKS

tlere are 13 new, up-l0-dste
baoks on every eoncelvuble radlo
| subjeet, just published. Modern
in every sense. ALL _BOOKS
UNIFOILM from 64 to 72 pares;
50 to K20 iilustrations. All bocks

written by well-known radio
authors. Order by Number.
No. 1 RADIO SET ANALYZERS,

by 1. Van Der Mel
No. 2 MODERN RADI0 VAC-
UUM TUBES, by Itobert
Hertzherg
No.3THE SUPERHETERO-
I DYNE BOOK. by Olsde
ch
No. 4 MODERN RADIO HOOK-
R UPS. by . . Washburne
No.5 HOW TO BECOME A
RADIO SERVICE MAN,
hy Louis Martin
No.3 BRINGING ELECTRIC
(RADIO) SETS UP T
{)ATE. by Clifford E. Den-
on
No. 7 RADIO KINKS & WwRIN-
KLES {for Experimenters)
C. W. Palmer
QUESTIONS &

by C.
No. 8 RADIO
ANSWERS, by . D.

7.

iba
No. 11 PRIN-

No. 12
RECEIVERS. by the Ed

B

itors of SIIORT WAV
.. CRAW
No. 13 HOW BECOME AN

1] T0
AMATEUR RADIO OP-
ERATOR, by M. I', Eddy.

PRICE PREPAID $ 45
.

EACH BOOK.
$4.85

PRICE PREPAID FOR
| ALL"13 BOOKS..

#

RADIO PUBLICATIONS

245.S GREENWICH STREET
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A New National Super-het
~The F B-’

(Continued from page 727)

advantage of the benefits which the
ground connection sometimes brings as
a result of grounding the chassis, with-
out the necessity of having the ground con-
nected to the antenna system, which is
permitted to function as an_ almost sepa-
rate entity from the remainder of the re-
ceiver.

In selecting the proper tubes for the
first detector, a considerable amount of
time was spent in investigating the per-
formance of the type 58 tubes. This was
abandoned in faver of the 57 because it
was found that, with a 24 employed as the
high frequeney oscillator, having its plate
coupled through the comparatively small
condenser (approximately 2 mmf.) to_ the
grid of the 57 detector tube, provided an
arrangement which gave a coupling which
automatically increased as the coils cov-
ering higher frequency ranges were plugged
in.

Stable operation of the high-frequency
oscillator, resulting in an unwavering sig-
nal response, has been obtained by using
the 24 tube in what is called an electron-
coupled circuit. The other 24 tube, em-
ployed for providing the beat frequency,
when the reception of continuous waves is
desired, is also of the electron-coupled
type. The intermediate frequency ampli-
fier employs two type 58 tubes and stand-
ard National commercial type intermediate
frequency transformers, which are of the
Litzendraht, ultra high gain variety. In
other respects, the intermediate amplifier
is fairly conventional.

For the second detector a 56 tube was
selected because it ean supply a high au-
dio output, for the ease with which the
radio frequency component may be re-
moved from the plate circuit without sac-
rificing high audio frequency, and its
adaptability for use with headphones.

The beat frequency oscillator is of the
electron-coupled type. The usual difficul-
ty of a broad zero-beat region, excessive
noise in the intermediate frequency cir-
cuit as well as an apparent “pulling in¥
of strong signals as the volume control
is advanced, has been overcome by suit-
able shielding of the oscillator circuit. As
a result of the improved shielding, there
is practically no pick-up in the input cir-
cuits of the intermediate amplifier and
first detector.

The output tube is a type 59 pentode,
which is coupled to the second detector
by the resistance method.

Answers to Most Questions

It is impossible to give a complete de-
scription of a receiver of this nature with-
in the space available in a magazine ar-
ticle, but a preview of this receiver has
resulted in the answering of a great num-
ber of questions and the answers to these
questions follow. A few points which
have not been brought out by the ques-
tions have to do with the selections of
the materials necessary for a particular
type of service or for general purpose. As
a matter of convenience to those who do
not require alt of the coils the receiver
may be purchased with a single set of
coils and additional coils may be secured
as the need for themn arises. Then, too,
the regular power supply is optional. The
receiver functions very satisfactorily with
a storage battery for supplying the fila-
ment current and “B” batteries. As is
general in the operation of amateur re-
ceivers, it is possible to utilize the fila-
ment transformer operated directly from
the light cireuit and have the plate supply
come from “B” batteries.

Questions and Answers on the FB-7
For what particular purpose has this new
receiver been designed?

The FB-7 has been designed primarily
to enable the 80 meter amateur phone
operator to secure what corresponds to
commercial performance from a receiver
designed especially for amateur use at a
price heretofore impossible.

What is the output impedance and what
type of loud speaker is recommended?

The output impedance is suitable for
best operation with any standard 5,000
ohm magnetic or dynamic speaker.

What is the overall frequency range?

Standard coils are available for com-
plete coverage from 20 me. to 1,500 ke.
(16-200 meters). Five pairs of general
coverage coils cover the following ranges:
11,500-20,000 ke.; 6.900-12,000 kec.; 4,050-
ﬁ,900 ke.; 2,400-4,400 kc.; and 1,300-2,600

c.

Are band spread coils available and for
what bands?

Yes. For all of the amateur bands.
Each set of these coils provides a spread-
ing of the band over a full 100 divisions
of the dials. These 100 divisions come
right in the center of the dial scale and
there are thus 25 divisions above and 25
below the actual band covered by each
pair of coils.

Is this receiver suitable for C.W.
ception as well as for phone?

Te-

Yes. A switch on the front of the panel

controls the special beat frequency os-
cillator used for C.W. reception.

Is the receiver subject to frequency
drift?

No. Both the oscillators are of the elec-
tron-coupled type. This completely elimi-
nates any tuning drift common and trou-
blesome in other short wave superhetero-
dynes.

Are the coils shielded?

They are not only shielded but they
have been designed to fit right into the
apertures in the front panel in the same
convenient manner as with the AGS. They
are provided with aluminum face plates
and convenient grips. It is not necessary
to remove the coil shields, or raise the
liqlof the receiver in order to change the
coils.

Can intermediate stages be tuned to as- |

sure peak efficiency at all times?

Yes. The trimmer adjustments are lo-
cated at the top of the intermediate fre-
quency transformers, making it unneces-
sary to remove the base of the receiver
or go to any other complicated trouble to
assure peak performance at all times.
Peaking the LF. amplifier is a very simple
matter.

Is straight frequency line tuning em-
ployed?

Yes. The latest National, illuminated,
full-vision dial is used in conjunction with
270 degree straight frequeney line con-
densers. This combination spreads the
band, covered by a given set of coils over
50 per cent more dial space, than would be
possible with 180° condensers.

Is the receiver thoroughly shielded?

In addition to complete shielding of
each of the components, in themselves, the
entire receiver is contained in an all-
metal cabinet. This double shielding con-
tributes to the inherent stability of the

receiver and prevent the picking up of !

stray interference,

Can the receiver be used with head-
phones?

Yes. The jack is on the front of the
panel and permits ready connection of
the headphones into the output of the
second detector.

(Coil and other data will appear in next issuc)
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there’s
ecerythiag you want
in this big illustrated
science monthly . . .
plenty of home work-
shop articles too . . .
and it°s
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ence and ;: l
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Over 373 llluslm‘llons—l——sﬂ pakes—4-Color Cover
9 x 12

2 inches
\VE DO not hesitate to say that EVERYDAY
SCILENCE AND MECHANICS is the flnest scientific-
teehnicel - mechanical - constructional maRazine in the field.
Right up-to-the-minute with news flashes of scientific
events from all parts of the world. Dozens of con-
structional urticles for making useful thlngs for the shop.
garden and home. Many ideas from which you can make
things to sell.
Read

Get this magazine at your newsstand today.
about tH® many cash prizes which are offered for simple
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Bright's Dlsease, Puberty, Menstruation, Leucorrhea.
Chiddbirth, Children's byiseases, Croup, iiowliegs, St
vitus' Dance, Personal |yxicne. Skin, Hair, Teeth.
Diet, Home Exercises. Hest. Weight and Height.
Emergency Treatment for Burns. KFractures. liites
Lightning Stroke. Sunstroke.IPoisons and All Accldents.

Rignt at your Anger-tips are Instant

|. NEW HOME MEDICAL
ADVISER. 12 toses. Fully Mwicated, ass

Well bound gold stamped, size 5xixils. Complets
in 1 handy vol. (Formerly in 4 vols.. $8.} 9C
Our Bargain Price (postope 1lc extra)

2. FAMOUS WOMEN. When Cleopa-

tra was 18 sl
bore Caesar a son! o wn

Curlous and hitherto unknown
facts at last reveuled in these 499 short bioRraphles
of famous (and infamous) women. Semiramis to

price und postage.
1 2 3 4 6

Address,
(POSTAGE FREL M 5 nr mare hanks are ordered.

fact.

SHORT WAVE CRAFT

B B BN BN =@ =
SCIENCE PUBLICATIONS, 945 PARK
Please send me the books T have eircled below for which T enelose §............
1 understand that my money 1s to be tefunded on any

...... City....ccoivarrnsanrorinarrres
Otherwlre ineluda 11¢ per book postage with remittance.)

Canada and foreign countries 25¢ extra.
moncy order, check, stamps or cash.

98 Park Place

SHORT WAVE CRAFT for APRIL,

G SALE!

of VALUABLE REFERENCES for HOME, OFFICE and SCHOOL

(Formerly $1.50 to §7.85)
Mury Pickford. 328 pages. 3% full-page portrait
illustratlons. (Formerly $3.) Our Bargain 89c
Price (portage Ile ertrad..........
3 GRAPHOLOGY or. Character Anuly-
3 v ogls from Handwriting.
Easy to discover fruth_about rrlemé or enemy if you
have hls signature. Fasy to read. understand and
apply.  Valuable in business. love a!Talrs. soclety.
This book i3 the recognized authority. 200 pages.
cloth bound. (Formerly £3.) OQur Bargaln Price 89C
postage ile ertra)........
Tob-

a)
4, THE SECRET OF GOLD, !, T

ller, workd-renowned writer and teacher of Ppraetieal
psychology. How to reallze Money by easy psy-
chology methods.  Anyone cao read. use, learn and
benetlt. (ivormerly 7 vols,, $7.85.) Kame terd
now In vol, Bright red arteraft, handsomely
embossed. Our Bargain Price (postage ffc 89C
Napaleon’s
own fortune
tellor—found on his body at hls death. Reproduced
from ancient Egyptlan mss.  Answers all questions
about love. business, travel, money. the future. Well
bonnd, 200 pages. {Formnerly $2.50.) Our 89c
Bargain Price {postage ffc c2ira).....

The great

6. BIBLE JINGLE RHYMES. 0058

events of the Bible made real and personal to chil-
dren.  An enjoyable book for all. Pleasant way of
teaching the I3ible. 209 pages. Large Size. Illus-
trated. (Formerly $2.00.) Our Bargain Price 89C
(postgve ffec extrd).............. 0 .

7. FORTUNE TELLING. WLth, Samd;

and Hands and
How to Read Them. Twoe Dbooka. ‘'The leading
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The Oscillodyne

(Continued from page 7,7)

no difficulty should be experienced from
improper wiring. In preparing a lead to
which several connections have to be made.
such as the ground connections, a much
more convenient method of removing wax
impregnated insulation than by scraping
off with a knife, is to mash the insulation
at the desired points with a pair of long-
nosed pliers. The insulation can then be
readily removed with the fingers. Sol-
dered connections are not essential but
should be made if possible.

The 50,0080 ohm variable resistance
should have an insulated shaft and bushing
so that it can be directly mounted to the
aluminum panel. OQtherwise, it will be
necessary to first mount the instrument
to a strip of bakelite, which in turn is
mounted to the panel. If this is done, the
shaft hole should be large enough for
proper clearance. A potentiometer can ob-
viously be used for this purpose by em-
ploying only one of the two outside ter-
minals.

In making connections to the variable
condenser, the ungrounded terminal should
be connected to the grid condenser so that
the panel will be at ground potential.

Operating Notes

When ready to operate the receiver, the
first thing to do, of course, is to make
the wvarious connections to the antenna,
ground, “A” and “B” supply, and phones.
The antenna compensating condenser, C1,
should be set at close to its minimum value.
The variable condenser should be set so
that its plates are within about 15° &f
“all-in”; and coil No. 3 inserted in the
coil socket. The variable resistance R,
should be set so that its maximum resist-
ance is in the circuit.

The circuit is now tuned somewhere near
the 80 meter amateur phone band. If the
set is now turned on, a fairly loud high-
pitched note should be heard in the ear-
phones. The resistance R, should now be
decreased until this note becomes inaudible
and a “hissing sound” is heard. If the
variable condenser is now rotated slightly
it should be possible to tune in an amateur
phone transmitter. When thig is done the
resistance R, should be varied for best
reception. The antenna compensating con-
denser should now be set for maximum
volume.

When using the 20 meter and 40 meter
coils it will generally be found necessary
to increase the resistance R, to a greater
value than required for the 80 meter coil.
While this control is not nearly as critical
as the regeneration control in a regenera-
tive receiver, it is, nevertheless, necessary
to exercise some skill in its manipulation
before maximum results can be obtained.

1t will generally be found that when for-
eign stations are to be received they will
come in with nearly the same ease as lo-
cals; while when they are not to be re-
ceived all the coaxing in the world will
not bring them in. The absence of foreign
stations on the dials can be attributed teo
a number of causes. In the first place,
there may not be any broadcasting at the
time the listening is being done; or the
frequeney band on which listening is being
done may not be suitable for foreign re-
ception at that particular time of day.

In general, it will be found that from
daybreak to about 2 p. m, foreign recep-
tion is best on 14 to about 20 meters; from
2 p. m to 9 p. m. on 20-35 meters, and
from 9 p, m. to daybreak on 35-T5 meters.

Even when listening at the right time to
a foreign station that had been received
regularly for days, it will often be found
that the station has suddenly disappeared
entirely only to reappear, just as suddenly,
a week or so later, Experiences of this
nature are very common on short waves
and can only be attributed to the vagaries
of short wave transmission.

Trouble Shooting

Difficulties encountered in getting the
set functioning properly can be grouped
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(Continued from page 762)

in three classifications as follows:

1. Set refuses to operate.

2. Set oscillates but will not break into |
irregular oscillation.

3. Set oscillutes irregularly but does not
function properly.

To determine whether the set is oscillat-
ing or not touch the terminal of the grid
condenser that is not connected to the grid.
If this results in a click in the phones the
set is oscillating, and vice versa. If the
set is not oscillating the first thing to de-
termine is whether plate current is flow-
ing. This can be determined by discon-
necting one of the phone leads and making
and breaking this connection by hand. If
this results in corresponding loud clicks
in the phones, plate current is flowing and
the difficulty is elsewhere. If plate cur-
rent is not flowing there 1s probably an
“open circuit’’ in the plate or heater cir-
cuit. Make sure that the plate potential
is not reversed; also that the coil is mak-
ing contact with the socket and that the
B— (minus) terminal is connected to the
cathode. Also re-examine the plug-in coil
to make certain that the connections have
been made properly. Also make certain
that the tube is not defective,

If the tube oscillates but does not break
into irregular oscillation (high pitched
note in earphones with R, at maximum)
make certain that the plate and filament
voltages are correct. Also make sure that
the tube is not faulty. Reduce the antenna
compensating condenser to its minimum
value or temporarily disconnect the an-
tenna. If this procedure rectifies the
trouble, the antenna condenser has too
large a minimum capacity and a smaller
one should be substituted. Rock the plug-
in coil slightly to make sure there is not
a high-resistance contact.

If the tube oscillates irregularly, but
the set does not function properly, the
trouble is probably with the tube or grid
condenser and leak combination. If a new
tube does not improve results, try a .00005
mf. grid condenser at C; and experiment
with different values of leak resistance
from about one to seven megohms.

The editors of SHORT WAVE CRAFT had
a special highly insulated model of the
Oscillodyne built and this is the model
shown in the front cover illustration and
in the photographs herewith. Of course.
results can be obtained with a bread-board
model, thrown together with odd parts,
but, as in every piece of electrical appa-
ratus—and particularly in the case of a
sensitive radio receiving set such as the
Oscillodyne, which is designed to realize
the greatest possible strength of signal
from one tube, it behooves us to thoroughly
insulate evey part of the set to the best
of our ability.

To that end, the coils were wound on
Hammarlund Isolantite forms. As is well
known, Isolantite is superior to ordinary
Bakelite for use as an insulator in short
wave and ultra short wave work. Next,
Isolantite sockets were used for both the
tube and the coil and all of the parts were
mounted on a bakelite subpanel, to still
further enhance the insulation.

Parts List For Building the
Oscillodyne

1—Aluminum panel, 4%”x6"x:%”. Blan
(Insuline Corp. of America.)

1—Bakelite subpanel, 41%"”x5%”x3/32".
Insuline Corp. of America.

1—50,000 ochm variable resistor, R2, Frost,
(Clarostat).

1—Set of 4 pin plug-in coils wound on
Hammarlund Isolantite forms 1%” dia.
per specifications given in article. |

1—Series antenna condenser, Cl, about |
25 mmf. max., Hammarlund Compen- |
‘sator type condenser.

1—Variable tuning condenser, C2, .0001
mf., Hammarlund.

1—Grid condenser, C3, 100 mmf., or 50
mmf. Illini (Polymet)

1—Fixed resistor, R1, 3 megohms, Lynch,

1—Fixed condenser, C4, .0005 mf. mica
type, Pilot or Flechtheim. (Polymet)

7—Binding posts, Eby.

1—3” midget National Velvet Vernier Dial,
type BM.
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Gentlemen:

Radio Operator.” 1

I purchased nine copies for my gang and

GREAT!

llow me to congratulate you on Myron F. Eddy’s “How to Become an Amateur
have been a “ham’ since 1909 and have worked up from the
open crashing sparks of ‘°Old Betsy’s” and took sullenly to these new fangled gadgets
and had to park “Betsy” in the junk hecap under the eaves to go in for tubes.
too old now to dabble in the game very much but in my teaching a bunch of ether
disturbing young squirts here—all Boy Scouts, I still get a certain “kick” out of it.

cause they saw ours—had to send to Oakland for three additional copies.

One of the “Old Men” of Radio

San Francisco, Calif.

I'm

suppose five or six others got them be-
They're

Ex. Lieut. Al. A, Weber (Retired)
1153 Capp St., San Francisco, Calif.

T

___./I/Z____.___'____

SHORT WAVE CRAFT
96-98 SWC Park Place, |

| New York, N. Y. |

L

Gentlemen: I enclose herewith $..........
for which please send me, prepaid a copy |
of the book checked.
( ) HOW TO BUILD AND OPERATE
SHORT WAVE RECEIVERS—50c |
( ) HOW TO BECOME AN AMATEUR |
RADIO OPERATOR——60c. i
Send money order. check, cash or new
U. 8. stamps. Register letter if it con-

tains stamps or currency. |
Name ... |
AQAress  smmseccieicmsiesier bt s :
City........ State....... |

.|
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HERE is not a radio man in the field, experi-
menter, service man or dealer who will
to read these two books.
with outstanding developments in short-wave radio
—new methods and apparatus for quickly learning
how to become a practical radio operator. Each book
is authoritative, completely illustrated and not too
highly technical.
grasped.

not want
Right up to the minute

The text is easily and quickly

Howto Become an Amateur Radio Operator
We chose Lieut, Myron F. Eddy to write this
book because his long years of experience in the
amateur field have made him pre-eminent in
this line, For many years he was instructor of
radio telegraphy at the R.C.A. Institute. He
i3 a member of the I.R.E. (Institute of Radio
Engineers), also the Veteran Wireless Opera-
tors’ Association.

If you intend to become a licensed code op-

erator, if you wish to take up phone work

eventually, if you wish to prepare yourself
for this impertant subject—this is the book
You must get.

Partial List of Contents

Ways of learning the code. A system of
sending and receiving with necescary drill
words is supplied so that you may work
with approved methods. Concise. authori-
tative definitions of radio terms, units and
laws, brief descriptions of commonly used
pvieces of radio equipment. This chapter
gives the working terminology of the radio
operator. Graphic symbols are used to in-
dieate the various parts of radio circuits.
General radio theory particularly as it ap-
plies to the beginner. The electron theory
is briefly given, then waves—their crea-
tion, propagation and reception. Funda-
mental laws of electric circuits, particular-
ly those used in radio are explained next
and typical basic circuits are analyzed.
Descriptions of modern receivers that are
being used with success by amateurs. You
are told how to build and operate these
sets. Amateur transmitters. Diagrams
with specifications are furnished so con-
struction is made easy. Power equipment
that may be used with transmitters and
receivers, rectifiers, filters, batteries, ete. Reg-
ulations that apply to amateur operators.
Appendix. which contains the International
“Q" signals, conversion tables for reference
purposes, etc.

How to Bulld and Operate
Short Wave Recelvers

is the best and most up-to-date book on the
subject. It is edited and prepared by the
editors of SHORT WAVE CRAFT, and con-
tains a wealth of material on the building
and operation, not only of typical short-wave
receivers. but short-wave converters as well.
Dozens of short-wave sets are found in this
book, which contains hundreds of illustra-
tions: actual photographs of sets built, hook-
ups and diagrams galore.
‘The book comes with a heavy colored cover,
and is printed throughout on first-class paper.
No expense has been spared to make this the
outstanding volume of its kind, The book
measures 7%x10 inches.
This book is sold only at such a ridiculously
low price because it is our aim to put this
valuable work inte the hands of every short-
wave enthusiast.
Wa know that If you are at all Interested in short waves
ou will not wish to do without this book. It is a most
mportant and timely new radlo publication.

Over 150 Illustrations
in Each Book

72 Pages 7x10 Inches

Heavy Colored Covers

Not Sold on Newsstands

SHORT WAYVE CRAFT

96-98 Park Place, New York, N. Y.
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New!

New!!
TWO NEW 25¢ SHORT WAVE BOOKS

New!!!

COUPON

These Books NOT Sold on Newsstands
Clip and Mail Coupon Today!

HERE IS GREAT NEWS

to publish two new popular shert wave books, for which there is

a persistent demand at this time.

These new books contain everything on the subjects worth know-
ing and both books will be welcomed by ull short wave experi-
mentere, short wave fans and short wave enthusiasts, the same as
our former two books HOW TO BUILD AND QPERATE SHORT
WAVE RECEIVERS, and HOW TO BECOME AN AMATEUR
RADIO OPERATOR were welcomed by thousands of our short
wave friends.

In conformity with the times these books have been priced at 25¢

PURSUANT to many requests from our readers, we have decided

Ten Most Popular Short Wave Receivers.
How to Make and Work Them

This new volume wlll be a revelation te all those who wish to bulld thelr own
short wave recelcers. The edlitors of SHORT WAVE CRAFT over a Derlod of years
have learned to know exactly what short wa¥é experimenters and short wave set builders
want to get. For that reason they have selected ten outstanding short wave recelvers
and these are described §n the new volume. Eyer¥thing worthwhile asbout every one
of the ten receivers |s desceribed in the text. FEuch receiver is fully illustrated and
each recelver has a complete layout, pletorial representatlon, photographs of the sct
omplete, hookup and all worthwhlle specifications, so there I3 wothing feft to wour
imaginalion when it comes to building any one of these ten popular recelvers.
Everything from tho slmplest one tube set to a slx tube superheterodyne {s presented,
Coniplete lists of parts are given to make each set as complete as it is humanly
possible to do. You can seleet any or all recelvers
and know beforehund that you will be able to success-
fully build and operate such & receiver and not waste
your money 1in building some theorist’s dream-child.
You wlll also be shown how to operate the receiver to
its masimum efliclency

IMPORTANT

1S NO DUPLICATION WHATSOEVER
N THIS BOOK AND OUR OTHER VOLUME
—'HOW TO0 BUILD AND OPERATE SHORT WAVE
RS.” ALL THE MATERIAL PUBLISHED
T NEW BOOK HAS NEVER APPEARED IN
NY BOOK BEFORE.
This book has been cdlted by the editors of SHORT
WAVE CRAFT. which alone Is a guarantee that you
will get satisfactlon and that nothing has been left un-
done to Rive you between two covers the greuatest selec-
tion of short wave receivers ever published.

PRICE 25¢c PREPAID 40 PAGES

Gentlenien:

upon Dublication.

SHORT WAVE CRAFT
96-98 Park Tluce, New York City.

[ I enclose herewlth 25c, tor which please send me
as soon as published, prepaid, a copy of Your new
book ‘‘Ten Most Popular _Short Wave Receivers,
How to Make and Wnrk
sent to me Immediately upon publication.

J I enclose herewith 23¢ for which please send me
4% soon a3 published, prepatd, a ropy of your new
book *“The Short Wave Beginners Book." The book
to be sent to me immedlutely upon publication.

O I enclose 50c for which please send me_ prepald.
as s00n as Dublished, your two books, **Ten Most
Popular_ Short Wave Receivers. How to Make and
Werk Them,” and *‘The Short wave Beglnner’s
Book.”” The books to be sent to me immediately

Them.” The book to be

(Send money order, check, cash or new U. 8.
stamps. Ieglster letter if it contalns currency or

instead of 50¢, which is the Price of our other books. Yet the two
new 26¢ volumes that we are offering now contain a tremendous
amount of information and the t¥ype and illustrations have been chosen
in such & manner as to give you almost as much for your 25¢ as
you received for your B0c¢ before. Only by increasing the press run
enormously and making other printing economies has it been pos-
sible to price these books at such a low, popular price.

You will make no mistake in getting either or both of these new
and popular books and we know in advance from our many years of
experience with short wave enthusiasts that you will thank us for
having made these books possible,

A Short Wave Beginners Book

Here i3 a book that will solve Your problems If you are new to the short ware
rame. It econtatns positively everything that ¥nu would wish to know Ih connection
wlth short waves, leadIng you In easy stiges from the simplest fundamenisls to the
présent stage of the art in short wav i3 known toduy. It is the cnly low-
priced reference book on shart wa¥es for the beglnner, whether he be a short wave
enthusiast. short wave listener or zhort wave amateur.

The book 1s profusely illustrated wilth ull sorts of fllustratlons, explanatlons and
everything worthwhile knowing asbout short waves In this interesting and Rrowing
field. Yet withal, the book 1s not *‘technleal.”” 1t has no mathemuties, no ‘‘high-
fajuting’’ lunguage and no technleal Jargon which would only serve to frighten yoy
away. The entire book is kept in popular languave throughout. \Wherever tachnical
words are used, explanations are given. leaving nothing to the imaginatlon. You
are shown how to InterDret a diagram and a few simple sets are alse given to show
¥ou how to go about it In making them. Yet every-
thing has been done to make it possible to glve you
a  complete understandIng of short waves from the
ground up.

After reading this book, you wlll never be at a loss
for short wave terms and You willl not huve 1o consult
ather text-books or dletlonarles. The editors of SHORT
WAVE CRAFT_ who have cdited this book kare seen
to 1t that everything has been done to make this volume
an important one that will be used as reference [or
years to come by sll those who wish to break into the short wave art.
I'he book covers everyihing. “from soup to nuts™ and will be of tremen-
dous importance to everyone.

It abounds with meny illustrations. photorraphs, simple charts. hook-
ups. ete., ull in simple langusge. It 8leo clves you n tremendous amount
of very important iaformation which you ususlly do not find in other
:ka ch v |'ﬁi§"':hﬂ:"':'ﬁi°?r$%blr";e? l“ -b':-'x mh.]lr noise elimination

o get verifien r u ;
N e T o Cr I Cor e F A o s Es U7

The book is just ehock full of information nnd you will never ragret
having xotten this iniportant volume. You will keep referring to ft
every day 1p your work.

PRICE 25c PREPAID 40 PAGES
OVER 75 ILLUSTRATIONS x

8wW-4-33

OVER 75 ILLUSTRATIONS stamps).
e — = =N Name
Address
City

essNGEEEBEEEEjANGREEENAARANaURT RV RN

www.americanradiohistorv.com

B e i1

eetvua et dwushanns sa e snan saesuezEas

S— T

158


www.americanradiohistory.com

-ty %

SHORT WAVE CRAFT for

Radio on the Ultra
Short Waves

(Continued from page 745)

big advantage of plate and inner filament
tuning was not being realized.

Fig. 5 gives the schematic dmgram 9f
our latest receiving circuit, which is in
present use.

Numerous distance tests, and a few of-
ficial demonstrations, have been given
from time to time, and each has gone to
prove the availability and practicability of
these very short waves for the purposes
of radio communication. .

The first demonstration was given to
representatives of the Italian Ministry of
Communications early in October, 1931, be-
tween Santa Margherita and Sestri Le-
vante, near Genoa, a distance of 11 miles
over sea. N

The transmitter, consisting of two radi-
ating units working into four reflector
units, was installed at Santa Margherita
on the balecony of a private villa at a height
of 50 metres (164 ft.) above sea-level.

The receiver, which was of our first type,
without plate or inner filament tuning and
without supersonic variable plate bias, was
installed on the top of a small signal-
station tower at Sestri Levante at a height
of 70 metres (230 ft.) above sea-level.

The elevation of the two instruments
was capable of giving a direct line of vision
over a distance of 24 miles, that is to say,
slightly more than twice the actual dist-
ance at which the test was carried out.

On October 29, 1931, a second demon-
stration was given to the same experts
and between the same places with an im-
proved receiver. fitted with variable super-
sonic plate bias.

The third demonstration took place on
November 19, 1931, between the same ex-
perimental transmitting station at Santa
Margherita and Levanto, a distance this
time of 22 iniles, mostly over sea.

The receiver at Levanto was installed
on the balcony of a private villa, at a
height above sea-level of 110 metres. The
sum of the heights of the two stations was
160 metres, which is sufficient for direct
vision over 27.5 statute miles, or 20 per
cent in excess of the distance covered.

The next was a dup'ex demonstration,
which took place on April 6, 1932, again
between Santa Margherita and Sestri Le-
vante. Its purpose was to show the ad-
vanced model incorporating two-wire tele-
phone terminal apparatus, and to demon-
strate the practicability and the resulting
advantages of working both transmitter
and receiver in the same reflector. Ex-
cellent two-way communication was main-
tained on two wires for several hours.

Soon after the duplex demonstration of
Santa Margherita-Sestri Levante, the
Vatican authorities decided to adopt the
new system for telephonic communication
between the Vatican City and the Palace
of His Holiness the Pope at Castel Gan-
dolfo, near Rome.

Entirely Over Land

This application is of great interest as
the distance between the two points, a mat-
ter of 20 kilometres (12 miles), is en-
tirely over land, and also because there is
no actual clear vision between the two
places, on account of the intervening trees
in the Vatican Garden and those of the
avenue built over the Gianiculum Hill, situ-
ated at about 4 miles from the Vatican.

Having at the time no experience of such
working conditions, it was decided to check
beforehand the possibility of successfully
operating such a circuit.

For that purpose. a small experimental
single-transmitter single-reflector unit was
placed at the Vatican City and a standard
receiver with a single-unit reflector was
installed first at the College of Mon-
dragone, east of Castel Gandolfo, from
which a direct vision of the transmitter
was possible, and afterwards at ‘Castel
Gandolfo.

These interesting tests took place
towards the end of April, 1932, and were
entirely successful, the signals being re-

APRIL, 1933

ceived with great strength at Mondragone
and afterwards only slightly weaker at
Castel Gandolfo, leaving no doubt as to the

possibility of successfully linking together |

the two places, notwithstanding what would

generally have been considered unfavor- |

able conditions.

1t is alse interesting to mention that to
reach Mondragone the waves had to pass
through the musts and aerials of the high-
power radio station of thc Italo Radio
Company at Terranuova.

First Commercial Link

At the end of November, the apparatus
for the first commercial link on a wave-
length below 1 metre (1 metre-39 inches)
was installed and tested.

Fig. 4 shows the transmitter and re-
ceiver which are working in the same re-
flector, recently installed on the roof of
the annex of the main Vatican wireless
station.

Fig. 6 shows the remote control of this
transmitter and receiver as well as the
telephone terminal equipment which per-
mits the extension of the radio circuit to

any ordinary Vatican or outside telephone |

line. Fig. 7 gives the back view of the
same apparatus,

With the object of carrying out long-
distance tests, a five-unit reflector four-
unit transmitter was constructed, which
constitutes what 1 believe to be the most
powerful short-wave transmitter yet pro-
duced.

This transmitter induced 30 milliamperes
in the standard wavemeter at a distance of
12 metres, representing 21 wavelengths
from the aperture of the reflector.

Fig. 8 is a photograph of this experi-
mental transmitter, while Fig. 9 illustrates
the four-unit transmitters, working in
phase side by side, mounted inside the
screened box behind the reflectors.

In July, 1932, one of our standard re-
ceivers with a single-reflector unit was in-
stalled astern of the main deck of the
vacht Elettra, and preliminary tests were
carried out with the new powerful trans-
mitting station installed at Santa Mar-
gherita,

These tests demonstrated that although
the optical distance corresponding to the
small height of the Santa Margherita sta-
tion and the Elettra was only 14.6 nautical
miles. the signals were still perceivable at
a distance of 28 miles, well beyond the
optical range and notwithstanding the in-
tervening curvature of the earth.

These signals began to lose strength
noticeably at about 11 iniles from Santa
Margherita, that is, before reaching the
optical limit, but after passing that posi-
tion they were observed to decrease in
strength only gradually, until no longer
perceptible.

Deep Fading

Above a distance of 22 miles the signals
were suffering from a kind of deep fading
causing them to disappear completely from
time to time.

At a distance of 18 miles the speech
was still 90 per cent, intelligible, but from=
20 miles until the signals could no longer
be heard, tone morse signals only could be
clearly identified.

At the end of July the equipment of the
Santa Margherita station was transported
to the obsolete Seismographic Observatory
of Rocca di Papa. which is situated about
12 miles south of Rome at a height of 750
metres above sea level and about 15 miles
inland.

On August 2, good duplex communication
was established between that new experi-
mental station and the yacht anchored in
front of Ostria, a distance of about 18
miles, 57-centimetre waves being used from
Rocca di Papa to the Elettra, and 26-metre
wnoves in the reverse direction.

n
leave for Civitavecchia Harbour on ac-
count of bad weather, but the journey was
utilized for a propagation test.

| GENERAL WINDING
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COMPANY
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AERO
INTERNATIONAL
ALL WAVE 11-TUBE

SUPER-HETEROD YNE DE LUXE

Assembled
Full

Completely
With 2 Matched
Dynamic

Shvaker 9.75

At last! World wide re-
ception at a sane Pprice.
15 to 550 meters. Besides
the regular broadeast
band. it brings in for-
eign programs, amateurs,
police calls, ships at sea and aeroplanes. One
dial eontrol. No plug in coils. Latest super-
phonie tubes.

AERO 4-TUBE MIDGET

= $10.95 less tubes
" $2.95 kit of tubes

The lowest priced quality
Midget Receiver on the mar-
ket today. Very selective,
brings in long distance like
local stations.

AERO 5-TUBE MIDGET _SI1.92
AERQO &-TUBE MIDGET. .. 1B.50

|-Tube SHORT WAVE
55 95 SET for Head-

L phone Operation
Listen in DIRECT to Lon-
on, Parls, Berlin, Bucnes
Alres and other broadcast-
ing stations throughout ihe
world ria short waves. Your

ordinary recelver cannot tune
in these low

ER gets 15 to 500 meters.
Aero 2-Tube Rhort Wave Set

$8.75. The same s ahove
set but it has 1 stage of Audlo Frequency added to It.

Write for Complete Catalogue

CHARLES HOODWIN CO.

| 4240 Lincoln Ave.,  Dept. C17 = Chicago

During this test, and with the view of

keeping the beam directed on the yacht,
the reflector at Rocca di Papa was turned
5 degrees east of Ostia every half-hour.
Very good signals were received on the
(Continued on page 767)

Just the Books You
Need
See Page 763
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A NEW IDEA IN
MAGAZINES

BY HUGO GERNSBACK

HAVE been publishing radio magazines since 1908, and during this

period 1 have learned to know what radio readers want.

Last summer I made a trip through central Europe, in order to ac-
quaint myself with radioc conditions as they are in Europe today. [ was
amazed at the tremendous amount of radio experimenting that is now
going on, in practically all of the western European countries. 1 found
conditions similar to those during the 1921-1923 boom in America. Radio
stores were prospering and doing a land-office business. The reason, of
course, is the intense interest of the Eurobean radio experimenters who
are building sets on a scale undreamt of before.

The Eurepean radio publications are abounding with new eircuits and
new radio developments that have found their way slowly over to the
United States. The reason is that, since there is such a tremendous amount
of orignial radio engineering going on in this country, there has been no
publication that catered to the foreign developments. All the American
radio publieations must, of necessity, report the American activities first
and as a rule, have no room left for what is going on in Europe unless
an epoch-making development appears.

1 therefore conceived the idea of bringing to my American readers a
totally different radio publication, the like of which has never been pub-
gslg:\edsbefore: and the result is RADIO REVIEW AND TELEVISION

WS

This is not entirely a new magazine; it is, really, two mayazines in one.
A section devoted to television has been retained, which will report in
every issue, the major American and European television advances; but
the big, front section is given over to an international radio digest. This
magazine, therefore, will perform the function that, for
instance, the LITERARY DIGEST is serving in litera-
ture. You may not be aware of the fact that there are

RT WAVE CRAFT for APRIL, 1933

THIS MAGAZINE
COSTS YOU NOTHING
UNLESS YOU LIKE IT.
YOU TO BE THE
SOLE JUDGE!

IMPORTANT - - -

Do not confuse the former TELEVISION NEWS with
this magazrine. RADIO REVIEW AND TELEVISION

NEWS are two distinct magazines in one.

some 160 radio publications printed outside of the United
States; but from all of these publications RADIO
REVIEW is extracting the best-—the Radio Meat-—which
you want.

There are literally thousands of new circuits, due to
the new tubes, and there is so much new material for the
experimenter that I would have to fill several pages to
tell you all about it. .

RADIO REVIEW AND TELEVISION NEWS then is
a new mirror, which will accurately show you a true
perapective of what is going on in radio all over the
world, and will give you material in such profuseness as
ou never have seen before. Hundreds of new radio
ﬁook-ups, special circuits, new time-saving kinks. new
money-making ideas galore. You will find here the
latest radio circuits and sets from France, Germany,
England. Italy, Russia, Norway and even Japan.

Dozens of translators have been busy to make the first
issue of the new combination magazine a memorable
one, that you will not soon forget, and you will wonder
why I hadn’t done it before.

And now 1 will ask you for a favor. Go to the near-
est newsstand and get a copy of RADIO REVIEW AND
TELEVISION NEWS. Pay your quarter for it, go home
and look it over. If at the end of a week, you find that
for any reason you do not like the magazine, return it
to me with a letter stating why you don’t want it, and
I will refund your quarter. I am that sure that you will
not wish to be without this magazine in the future.

Remember, you don't have to pay for the mauazine
unless you think it is what you sre looking for.

If your newsdealer is sold out or does not stock the
magazine send 25c to us (see coupon);: money refunded
if you don’t want the magazine.

I thank you in advance for your patience and for your
confidence.

February

‘ i

Cordially yours,

PugrLometesh

—

A few of the outstanding articles
inthe RADIO REVIEW section:

A Boom for Experimenters, A Complete Crystal Re-

An Editorial by Hugo eeiver in a Tobacco
Gernsback Can

A Home Made Electric The *“Volume Speaker”
Theremin Modifying Loud Speaker

Matching the Load Tone Color

: 2 Sound From Drawings
Mod T C Prac-
ern Tuning Coil Prace o dio Kinks Frob Abroad

A Band Pass Filter That World Wide Hook-Ups
Can Be Added to Any Review of American Radio

(

Receiver Magazines
The Screen Grid Tube As Notes on Gang Tuning
Detector Digest of Radio Patents

Features in TELEVISION NEWS sectiont

Making a 1200 R.P.M. A New Principle Applied to
Synchronous Motor Television Superheter-

d
Lengthening Crater Tube ogymes
Life How Screen News Is Tele-
vised

Rome Television Station Is
Europe's Latest

Nipkow Still Lives!

List of Television Stations

Be sure- to read full details in coupon!

RADIO REVIEW AND TELEVISION NEWS
98 Park Place
New York City
Gentlemen :

As per your special offer, I enclose $1.25 (Canada and Foreign $1.50)
for which enter my subscription to RADIO REVIEW AND TELEVISION
NEWS for one year []

Send me the current issue of RADIO REVIEW AND TELEVISION
NEWS, for which I enclose 26c {(U. S. stamps or coin accepted) with the
full understanding that if I do not like the magazine you will refund the
money as explained above []

SWC-4-32
(Mark X in Square Which Offer You Desire)

Name

Address -
City and State
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i TRIAD

This corps of engineers, in their own se-
cluded laboratory keep TRIAD tuhes ahead
of the procession. They are provided with
the most modern laboratory apparatus and
make ‘peripdical checks of every operation
on every one& of the many types TRIAD

produces.

UALITY
FROM A t0 Z :

- — . :

PRICE LIST

ON STANDARD TYPES

RADIO TUBES

T-1 Mercury Half Wave Rectifier
T-01A General Purpose Detector und Amplifier
T-10 Power Amplifier
T-108 High Voltage Power Amplifier
T-12A D. C. Power Amvplifier
T-22 D. C. Screen Grid Amplifier
T-24A A. C. Screen Grid Amplifier
T 26 C. General Purpose Amplifier.
letector or Amplifier having A, C Heater
. C. General Purpose Amplifier......
. Power Amplifier
" C.Screen Grid Amplifier.........
. C. Pentode Power Amplifier.. I
.C. Multi-Mu R. F. Amplifier......
. C. Heater Type Multi-Mu R. F. Amplifier
. C. Screen Grid Amplifier. Heater Type
. C. General Purpo:ze Amplifier
. C. Pentode Power Amplifier, Heater Type
.C. Heater Type Multi-Mu R. . Amplifier
. C. Voltage Amplifier
ower Amplifier Pentode
C. Triode Power Amplifier
C. Power Amplifier
C. Pentode Power Amplifier
ver Amplifier Tetrode (30 volt DC Heater)
C. Power Amplifier
C. Heater Type Multi-Mu R. F. Amplifier
C. Duplex Diode Triode
eneral Purpose Amplifier
. C. Pentode R. F. Amplifier
A. C. Pentode Multi-Mu R. F. Amplifier
Heater Type Power Amblifier, Triple Purpose

A
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-864 D. C. General Purpose Amplifier

-7TtA A. C. or D. C. Power Amplifier

- . Duplex Diode Triode

T- Triple Grid Power Amplifier

T-99X Dry Battery Gencral Purpose Amplifier
T-99V Dry Battery General Purpose Amplifier

T-841 Power Amplifier

T-842 Heavy Duty Power Amplifier or Modulator
T-66 Half Wave Mercury Rectifier
T-%q Full Wave Rectifier

T-81 Half Wave Rectifier.

T-82 Full Wave Mercury Vapor Rectifier.

:E- 2 ! Heavy Duty Full Wave Mercury Rectifier
ISTFE Television Seanning A
"-CK& Television Projection AP”l‘i::a(t)i":)n
T-I%g photo-Electric Cell ~ A
E5208, Sound Movie Power Amplifier. - S

TRIAD
QUALITY

® 280 IS A FACT--NOT MERELY
200 A CLAIM

1.40 The easiest way to get a true esti-
l-gg mate of any product’s worth is to ask
. about it among its competitors. Ask
any serviceman, dealer, jobber or manu-
facturer if any tubes are better than
TRIAD QUALITY TUBES. We know
the answers you get will induce you to
send in the coupon, which will bring
you the whole, interesting story.

S50 B 20 Bt i 2D b0 U5
SSocooncoos

.60 Elrvorate testing equip-
15 ment developed by TRIAD
’ engineers is found at the

end of every roduction

‘00 line. QUALIT s the
00 watchword, QUALITY is
50 demanded and an increas-
.gg ing number of satisfied
: users prove that TRIAD
65 “HONOR and QUALITY arc syn

onyrmous.

TRIAD MFG. CO.
Pawtucket, R. |.

Gentlemen

Please send me full information
about TRIAD QUALITY tubes.

. BUILT”

ioies

TRIAD MANUFACEBURING CO.

» = " ® PAWTUCKET, R.
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 LINCOLN RADIO conpo’nmuo»:
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"Four Radios in One’*
The NEW Lincoln E‘

— Lt. Comdr. R. H. G. Mathews, USNR

“| have always had a number of
receivers for my own amusement—
cach built for a specific purpose. A
set especially for CW, one for foreign L 1
short-wave reception, a set with noth- =&
ing but tone, and a ‘hot’ selective

super for DX’ broadcast reception. It
is generally believed among radio
engineers that you can't have them

all in one receiver . . . | subscribed

to this belief until | played with one

of the NEW Lincolns. | was surprised

to find, in this one set, all the ad-
vantages of my four speclalued
receivers . . .

The above is taken from a letter from

Lt. Comdr. R. H. G. Mathews, famed
radio engineer, builder of broadeast
stations, short-wave stations, former
internationally renowned amateur and
commercial operator, and, until re-
cently, Commander of the Commue- 5 1
ication Division of the United States
Naval Reserve in the 9th District.

Anc' Licutenant Commander Mathews' enthusiasm for the NEW
Lincoln will not half equal yours when you feel its smooth ease
of operation, discover for the first time how amazingly simple
foreign broadcast reception teally can be, check its almost limit-
less sensitivity, and listzn to its powerful reproduction of the full
musical scale. Write or send the cougpn NOWfor full details.

.
Sign coupon for prices, logs of foreign stations, etc. " E
PN TR
iy, ] 5 i = > !

333 S, Wood St., Chicago, US.A
Please send me FREE technical descrlphon of the New Lincoln.

Name
Street_ e, T
City ~__ State

WWW.americanradiohistorv.com . e B


www.americanradiohistory.com

