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RADIO NEEDS

TRAINED MEN

Let Us Train You at Home for a Big-Pay Job

Mail Coupon for No- Cost ralmng Offer

Memberships that need not—should not—cost
you a cent are available right now. The minute
it takes to fill out coupon at right for details can
result in your doubling and trebling your income
in a few months from now. If you are ambitious,
really want to get somewhere in life, you owe it
Learn what the
R. T. A. has done for thousands—and can do for
you. Stop wishing and start actually doing
something about earning more money. Fill out

ET into the rich field of Radio via the Radio
Training Association. Radio manufac-
turers, distributors, dealers are all eager to
employ our members because we train them
right, and qualify them for the positions that
require better trained men.

So great is this demand from Radio employers
that positions offering good pay and real oppor-
tunity are going begging. If you want to cash
in on Radio quick, earn $3.00 an hour and up
spare time, $40 to $100 a week full time, prepare
for a $10,000, $15,000, $25,000 a year Radio
position, investigate the R. T. A. now.

Special Attention to Radio
Service Work

Thousands of trained Radio Service Men are
needed now to service the new all-electric sets.
Pay is liberal, promotions rapid. The experience
you receive fits you for the biggest jobs in Radio.
The R. T. A. has arranged its course to enable
you to cash in on this work within 30 days!

to yourself to investigate.

the coupon and mail today.

Radio Training Association of America
Chicago, Ill.

Dept. SWC-4 4513 Ravenswood Ave.,

Would you like to work “behind the scenes” at
Hollywood, or for a talking picture manufac-
turer? R. T. A. training qualifies you for this
work. Television, too, is included in the train-
ing. When television begins to sweep over the
country, R. T. A. men will be ready to cash in
on the big pay jobs that will be created.

Expert Supervision

Lifelong Consultation Service

As a member of the Association you will receive
personal instruction from skilled Radio Engi-
neers. Under their friendly guidance every phase
of Radio will become an open book to you. And
after you graduate the R. T. A. Advisory Board
will give you personal advice on any problems
which arise in your work. This Board is made
up of big men in the industry who are helping
constantly to push R. T. A. men to the top.

Because R. T. A. training is complete, up-to-
date, practical, it has won the admiration of the
Radio industry. That’s why our members are in
cuch demand—why you will find enrolling in
R. T. A. the quickest, most profitable route to
Radio.

Fill Out and Mail Today!

RADIO TRAINING ASSOCIATION OF AMERICA
Dept.SWC-4, 4513 Ravenswood Ave., Chicago, Ill.
Gentlemen: Send me details of your No-Cost Training

Offer and information on how to make real money in
Radio quick.
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Jwill train you
at home

$100 a week

“My earnings in Radio
are 1nany times greater
than I ever expected they
would be when I enrolled.
They seldom fail under
2100 a week, If your
course cost four or five
times more I would still
consider it a good invest-
ment.”

E. E. WINBORNE
1414 W, 48th St.,
Norfolk, Va.

Jumped from $35 to
$100 3 week
“Before I entered Radio
I was making 335 a week.
Last week I earned $110
servicing and selling
Radios. 1T owe my success
to N. R. I. You started
me off on the right foot.”
J. A. VAUGHN
3715 S. Kingshighway,

St. Louis, Mo.

8500 extra in 6 months

“In looking over my
records I find I made $£500
from January to May in
my spare time. My best
week brought me $107.
I have only onc regret
regarding your course
—I should have taken
it long ago.”

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,
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BIG P
Radio Job!:

If you are earning a penny less than %50 a week. send

for my book of information on the opportunities in Radio.

It is free. Clip the coupon NOW. Why be satisfied with §25,
230 or €40 a week for longer than the short time it takes to
get ready for Radio.

Radio’s growth opening hundreds of $50, $7S8,
. $100 a week jobs every year

In about ten years Radio has grown from a 22,000,000 to
a £1,000,000,000 industry. Over 300,000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-

ing—the kind of training I give you—are needed continually.

You have many jobs to choose from

Broadcasting stations use engineers, operators, station
managers and pay $1,800 to §5,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers, service
men, buyers, for jobs paying up to $15,000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of %85
to £200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $30 to %100 a week.
There are many other opportunities too. My book tells you
about .them.,

So many opportunities many N. R, 1. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making $200 to £1.000 for hundreds of N. R. L.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included

Radio principles as used in Talking Movies, Television
and home Television experiments. Wired Radio, Radio's use
in Aviation, are all given. I am so sure that T can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with my Lessons
and Instruction Service upon completing.

64-page book of information FREE

Get your copy today. It tells you where Radio’s
good jobs are, what they pay, tells you about my
course. what others who have taken it are doing
and makinz. Find out what Radio offers you, with-

J. E. SMITH, President
National Radio Institute Dept., IDB3
Washington, D. C. 4 .. own Home
Pioneer and World’s
Largest Home-Study Ra-

devoted entirely to train-
ing men and young men
for good jobs in the Radio
industry. Our growth has
varalleled Radio’s growth.
We occupy three hundred
times as much floor spdce
now as we did when or-
ganized in 1914,

Radio PAY

out the slightest obligation. ACT NOW. Needs

DYV ES FILL OUT AND MAIL
Men

dio training organization

will givc ly new 8 OUTF]S
of RADIO PARTS for ahome
Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, FEveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work. ‘This makes learning /
at home casy, fascinating,
practical. ;

Back view of 5 tube
Sereen Grid A. C. tuned [
Radio frequency set
only one of many cir-
cuits you can build
with my outfits.

am doubling and tripling the

§alaries of many 4 -

1n onc year and gﬁ >
less Find out about/ @
this quick way to /4 1

BIGGER [/

J. E. SMITII, President,
National Rudio Institute. Dept. 1DB3
Washington, D. C.

Dear Mr., Smith: Send me your book. This
request does not obligate me.
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Geru ral view of one section of our ;SL rvice l)epartment s/zowmg students doing actual work on various Radto Recezvers

LEARN RADIO-TELEVISION

NOT By BOOKS Or CORRESPONDENCE- By

Don’t spend yourlifeslavingaway in some dull,

hopeless job! Don’t be satisfied to work for 2
mere $20 or $30 aweek. Let meshowyouhowto
make real money in Radio—the fastest-grow-
Ing, biggest Money-Making Game on earth!

Golden Opportunities
Paying $60, $70 and Up a Week

Jobs as Designer, Inspector and Tester paying $3,000
to $10,000 a year—as Radio Salesman and in Service
and Installation Work, at $15to $100 a week—as Oper-
ator or Managerof a Br oadcasting Station

Talking Picture and Sound Reproduction equipment,
Code Practice equipment, ete. You don’t need ad-

vanced education or previous experience. We give
you—right here in the Coyne shops—all the actual practiceand
experience you’ll need. And because we cut out all useless the-
ory,you graduate as a Practical Radio Expertin 10 weeks’ time.

TELEVISION
IS NOW HERE!

And Television is already here! Soon there’ll
be a demand for Thousands of Television
Experts! The man who learns Television now

at $1,800 to $5,000 a year—as Wireless
Operator on a Ship or Airplane, asa Talk-
ing Picture or Sound Expert—THOU-
SANDS of OPPORTUNITIES LEADING
to SALARIES of $60 A WEEK AND UP!

NO BOOKS .- NO LESSONS

All Practical WorK

Coyne is NOT a Correspondence School.
We don’t attempt to teach you from books
or lessons. We train you on the finest out-
lay of Radio, Television and Sound equip-
ment in any school—on scores of modern
RadioReceivers, huge Broadcasting equip-

.

ment, thevery latest Television apparatus,

Instructor explaining principles and operation of a Talking Picture Machine

MAIL COUPON ON OPPOSITE PAGE

Please mention SHORT WAVE CRAFT when writing to advertisers
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Students operating our modern Broadcasting

equipment. In the rear you can see our Sound Proof Studio Room

TALKING PICTURES i» 10 WEEKS

Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this great new field.
Get in on the ground floor in this amazing new
Radio development! CometoCOYNE and learn

Television on the very latest Television equipment.

Talking Pictures -~ A Great Field

Talking Picturesand Public Address Systemsoffer thou-
sands of goldenopportunities tothe Trained RadioMan.
Here is a great new field of Radio work that has just
started togrow! Prepare now for these marvelous op-
portunities! Learn Radio Sound work at Coyne onactu-
al Talking Picture and Sound Reproduction equipment.

EARN AS YOU LEARN

You get Free Employment Service for life.
And don’t let lack of money stop you. If you
need part-time work while at school to help
pay living expenses, we will gladly help you
get it. Many of our students pay nearly all of their

expenses that way. You can find out everything ab-
solutely free by simply mailing the coupon below.

COYNE IS 32 YEARS OLD

Coyne Training is tested, proven beyond ail doubt.
You can find out everything absolutely
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free. How you can prepare for a good job
or how you ean go into business for your-
self and earn from $3,000 to $15,000a year.
It costs nothing to investigate! Just mail
the coupon for your copy of my big Free book!

§.C.Lewis, Pres. RADIO DIVISION Foundedi1syg

C OYNE ELECTRICAL

SCHOOL

Dept, 41-5H  Chicago, Hlinois
r—-----—m——-————-—
H. C. LEWIS, President

Radio Div. Coyne Electrical School
§00 S. Paulina St., Rept. 41-5F Chicago, Ill.
Send me your Big Free Radio Book and all de-

bl

Students operating avd adjusting our modern Television Transmitting equipment

FOR BIG FREE BOOK,

tails of your Special Introductory Offer. This
does not obligate me in any way.

Please ment'on SHORT WAVE CRAFT when wr'ting to advertisers

419



Vol. 1

SHORT WAVE CRAFT

No. 6

HUGO GERNSBACK, Editor

H. WINFIELD SECOR, Managing Editor

CONTENTS

APRIL-MAY, 1931

In This Issue:

Prominent Short W ave Authorities —

Marconi — Noack — Hertzberg — Schliephake — Nason — Haidell — Kruse

FEATURES:

S-W News From Australia, by C. C. Faulkner... 424
“H-V-J7  Technical Features, by Guglielmo

Marconi ... e 125
S-W DPortables at the Scene of Aection........ .. 126
The New Pilot Universal Super-Wasp, by Robert

“Bob” Hertzbherg ... .. ... .. 128
The “Explorer” Short Wave Converter.......... 131
Our $£2,000.00 Radio Amateur Contest........... 435
New National, 2-Volt Type, “Thrill Box,” by

Robt. Kruse ....... ... ... .. .. . .. ... 136
A Plug-Less S-W Receiver, by John Avery...... 139
New Work in Germany on Ultra Short Waves, by

Dr. Fritz Noack........................... 112
Human Beings As  Antennas, by Dr. Erwin

Sehliephake, M.D., of Jena University Med-

leal Clinie ... .. 111
The Future of Radio. by Hugo Gernshack, Mem-

ber of the Ameriean PPhysieal Society..... .. 1417
A Power A.mplifier for Short Wave Receivers, by

H. Winfield Seeor......... ... .. .. ... ...... 118
An Amateur Phone Transmitter, by €. H. W,

NaASON o 152
A 5-Meter Transmitter and Receiver, by E. T.

Somerset, G2DT ... o 155
The HY-TB Super-Het for A.C. COperation, hy

L. W, Hatry ... . .. .. . ... 156
Audio Amplifiers for, Short Wave Receivers, by

Ao RO Haidell oo oo oo 160
How Direetive Aerials Work. ... ... ....... ... 164
Short Wave Stations of the World-Directory and

Time-Table ... ... ... .. ... ... .. ..... 170

SHORT WAVES FOR THE BROADCAST
LISTENER:

The Pilot TUniversal Super-Wasp—Elimiyates
Plug-In-Coils—700 Meter Range............ 428

The “Explorer” Short Wave Converter.......... 431

A Handy Short Wave Converter Without Plug-
In-Coils, by C. H. W, Nason................ 163

SHORT WAVE RECEIVERS:

Pilot Super-Wasp—Eliminates Plug-In-Coils. .. .. 428
New National Receiver Using 2 Volt Tubes for
Battery Operation ........................ 436
A Plug-Less Short Wave Receiver.............. 439
Snags in Short Wave Receivers—How to Over-
come Them . ........ ... iiiiiieunn.. 446
Power Amplifier for Short Wave Receivers...... 448
This Regeneration Control Does “Not” Affect
Tuning, by Mander Barnett................ 451
A 5 Meter Receiver.......... ..., 455
The HY-7B Super-Het for A.C. Operation....... 456
Audio Amplifiers for Short Wave Receivers. .. .. 460
Portable Short Wave Receivers................. 469
How to Use R.F. Chokes, by R. Wm. Tanner,
WRAD . 471
Miscellaneous Short Wave Receiver Hints....... 474
SHORT WAVE TRANSMITTERS:
A Phone Transmitter for Amateurs............. 452
A 5 Meter Transmitter..................... ... 455
Where to Conneet Aerial “Feed” Wire........... 468
Portable Short Wave Transmitters............. 469
An Efficient Hartley Oscillator................. 473
MISCELLANEOUS:
Short Waves for the Broadcast Listener......... 431
Among the “Hams”.......................... . 434
$2,000.00 Radio Amateur Contest............... 435
The Short Wave Experimenter.................... 439
When to Listen In............. ... ... ... 443
What Tube Shall I Use, by Robert “Bob” Hertz-
berE e e 458
International Time-Zone Chart and Converter.... 468
Short Wave Stations of the World-Directory and
Time-Table ........... ... .. .. o0 iu..... 470
Short Wave Question Box, Edited by R. Wmn.
Tanner, W8AD .. ... .. ... .. ... ......... 475

SHORT WAVE CRAFT-—Ri-monthly.
May 7. 1930, at the post office at Mount Morris,
act of March 3, 1879,
H. Gernsback, 9% Park Place., N. Y. C.

llinois,

Entered as second class matter
under the
Trademarks and copyrights by permission of
Text and illustrations of this

magazine are copyright and must not be reproduced without permission,
SHORT WAVE CRAFT is published on the 15th of every other month.

Subscription price is £3.00 a year

Six numbers per year.
Canada

United States and possessions.

in the
and foreign countries, $3.50

Paris.

a year. Single copies 50¢. Address all contributions for publication
to Editor, SHORT WAVE CRAFT, 96-98 Park Place, New York, N. Y.
Publishers are not responsible for lost manuscripts. Contributions
cannot be returned unless authors remit full postage.

SHORT WAVE CRAFT is for sale at all principal newsstands in the
United States and Canada. European agents: Brentano’s, London and
Printed in U. S. A. Make all subscription checks payable to
Popular Book Corporation.

COPYRIGHT, 1931, BY H. GERNSBACK
Published by POPULAR BOOK CORPORATION
- H. W. SECOR, Vice-President

Publication Office, 404 N. Wesley Avenue, Mount Morris, IIL
Editorial and Gemeral Offices, 96-98 Park Place, New York, N. Y.

H. GERNSBACK, President

420




April-May, 1931

SHORT WAVE CRAFT

- () G () S () D () E{

A - ——

SHORT WAVES with a Converter!

The Model PR-3FS Short-Wave Con-
verter that is, in fact, an all-wave con-
verter, as it enables also the reception
of broadcast frequencies. The range is
25 to 600 meters, so you are sure to
cover the television band, too.

new Hammarlund Junior Midline
capacity .0002
mfd. The rotor plates turn in a diam-
eter of only 2 inches, while the total
frame depth is only 154 inches. So this
is an extremely compact condenser, made
by one of the foremost condenser manu-
facturers in the world. It is our Model
No. PR-H-20, made specially for us.

The
Short-Wave Condenser,

— o — — — — . S e e et D S Sl Gt i et i)

RADIO WORLD,

145 West 45th St., New York, N. Y.
Enclosed please find:

[3$12.00 for two years’ subscription (104 issues) for
RADIO WORLD at the regular rate. Please send
as a premium all parts to build the Short-Wave
Converter, including filament transformer and
5%x7-inch cabinet, but not including tubes.
This is your Model PR-3FS.

[3%6.00 for one year’s subscription (52 issues) for
RADIO WORLD. Please send the Short-Wave
Coil Kit as a premium, your model PR-AK-1,
consisting of three plug-in coils and base re-
ceptacle.

[3$3.00 for six months’ subscription (26 issues).
Please send the Hammarlund Condenser, PR-H-20.

ML 6 5600660 60080000 06004008006660000008000
Address: .......0.. et eiisaeiee ettt 000000
[0 14 2N . State....iiiiiinineail,

(8W'C)

ITH high-gain radio frequency amplifiers characterizing experimenters’ broadcast

receivers today, and audio amplification remarkably faithful, it is convenient,

economical and easy to tune in short waves and television with a converter. In

that way you use your entire broadcast receiver just as it is. and besides the
television band, tune in other short waves. The range is 25 to 600 meters, when the
broadcast set is worked at a high frequency, around 1,500 kc.

The converter illustrated is model PR-3FS and has a filament transformer built in.
There are only four external connections to make. and one of these is to a positive B
voltage, 50 to 180 volts, taken from the receiver. If you have a screen grid set you may
take this voltage from the screen of a radio frequency tube, by looping the bared end of
the B plus lead and slipping the screen prong of the tube through the loop before reinsert-
ing the tube in the set.

There 1s
The condenser is

The converter uses three 227 tubes and plug-in coils of the tube base type.
an AC switch built in. but there is only one tuning dial (at right).
the new Hammarlund Junior Midline of .0002 mfd. capacity.

This short-wave converter has proved highly satisfactory. developing great sensitivity
and cnabling the penctration of great distances. There are no body capacity. no squealing.
no squawking and no tricky tuning. .

By all means provide yourself with the complete parts for this dandy converter. as
specified by Herman Bernard. the designer.

\VARY,

THE newest condenser to come from the laboratories of the Hammarlund Manufac-
turing Co. is the Junior Midline, made especially for us, and designed for highest
grade short-wave performance. The capacity is .0002 mfd. and the midline tuning
characteristic prevails.  Single hole panel mount. in a 3§ -inch hole (with option of sub-
panel mounting by built-in brackets) ; end stop provision at both extremes: rigid plate
assembly and the fine workmanship of Hammarlund mark this compact condenser. The
overall depth of the frame is 13§ inches, while the rotor plates turn in a diameter of
only two inches. . This condenser. our Model PR-H-20, is a superb product, in line with

the modern vogue of compact parts.

VARV,

RECISION short-wave plug-in coils. three coils to a kit. not counting as a coil the
Used with .0002 mfd. for tuning, this kit of coils affords coverage
of from 15 to 160 meters. These coils are wound on 97% air diclectric and are pre-
cision, de luxe products. A receptacle base. on which the adjustable tickler is mounted. is
supplied with each coil kit. This kit is our Model No. PR-AK-1 and represents the
pinnacle of short-wave plug-in coil achievement.

movable tickler.

It is for short-wave receiver circuits.

\VARY,

EXTRA-SPECIAL FREE OFFERS OF SUBSCRIPTION
PREMIUMS!

] RADIO WORLD, now in its ninth year. is the first and only national radio weekly,
| and publishes the latest, up-to-the-second news of circuits, both of kit types and of 1931
I commercial receivers, as well as news of happenings in the broadcasting field. Lists of
| broadcast and short-wave stations, including television stations. are published regularly.
] You get your information weekly—which means quickly—and you get it accurately. so
I be sure to become or remain a subscriber for RADIO WORLD. We are able to offer now
i premiums especially attractive to short-wave experimenters, and ask you to make your
|

choice from the parts offered on this page. When ordering. please use coupon.

The regular subscription rates are: $6 for one year, 52 issues, one each week; $3 for
6 months, (26 weeks); $1.50 for three months, (13 weeks): $§1 for 8 weeks: 15¢ per
| single copy.
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KEEP STEP WITH
RADIO PROGRESS!

Rapio is one of the real marvels of this
modern age.  Its development has been
phenomenal. It o1s growing, Lhangmg
cvolving new prlnuplcs which require
constant studv. The demand 1s for tech-
nically trained men—men who keep pace
with the unfoldmg revelations of this
mighty and promising industry.

The International  Correspondence
Schools Course in Radio, prepared and
constantly supj plemented bv outstanding
authorities in the field, is speuhml]v de-
sicned to meet the requirements of the
radio industry for technically trained
radio men. The manufacturer, the dis-
tributor, the dealer, Communication and
Steamship Companies, the U. S. Govern-
ment, all nsist upon up-to-date, expert
training.  Recognized for its complete-
ness and practicability, an 1. C. S. Radio
Course provides this training.

Authorities responsible for the prepara-
tion of the I. C. S. Radio Course include:
I1. H. Beverage, Radio Corporation of
America; George C. Crom, American
Transformer Company; Keith Henney,
author of “Principles of Radio ’; Malcom

- ) INTERNA

E. Gager, Instructor at the Massachusetts
Institute of Technology; E. V. Amy, con-
sulting radio engineer, formerly with
R. C. A.; H. F. Dart, authority on radio
tubes; Julius C. Aceves, consulting radio
engineer, formerly of Columbia Uni-
versity, and others.

The I. C. S. Radio Course 1s complete,
from the foundational principles of radio
to the most advanced stages, thoroughly
and scientfically covering every depart-
ment of this vast industry. It is a modern
education in radio, a valuable guide of
advancement for men engaged profession-
ally 1n the radio business. Experimenters
will find the I. C. S. Radio Course ex-
tremely useful. A thorough understand-
ing of the principles underlymg radio
communication as presented in the Course
will lead to more intelligent undertakings,
more systematic work, and more fruitful
results. Ample material for experimenta-
tions 1s now available in the ultra-high
frequency field and 1n television.

Mark and mail the coupon. We will
send vou all details. This act may be the
real beginning of vour career in radio!

ATIONAL CORRESPONDENCE SCHOOLS,

Box 2878, Scranton, Penna.

Without cost or obligation, please tell me all about the

COMPLETE RADIO COURSE

............................................
..........

If you reside in Canada, send this coupon to the Tnternationa!
Correspondence Schools Canadlan Ltd., Montreal, Canada.
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Short Waves for the Public

By HUGO GERNSBACK

practically every phase in its development

keeps on recurring, in an orderly, cyclical

fashion. Even in the spark-and-code days
it was not uncommon for the publie, although
they couldn’t read the code at all, to become
interested enough to listen to the mysterious
messages that floated in through the ether,
Indeed, many a radio “ham” was made by list-
ening in to the code messages over the 'phones
and electrolytic detector until, finally, through
sheer curiosity, he picked up the code. When
broadcasting came along and you could hear
music and speech, the process was, of course,
much simplified ; and many a non-technical radio
enthusiast started by building his own set in
order to listen to the programs.

THE radio industry is noteworthy, in that

History is repeating itself again on the short-
wave band which, it may be stated, presents
to the general public the same interesting dif-
ficulties that other forms of radio did in the
former cycles.

Now that it is necessary only for the lady of
the house to flip on a switch and turn a dial
to get radio broadcast programs, the techni-
cally-inclined “young hopeful” is apt to sniff at
radio; and he is no longer interested from a
technical standpoint. Since, however, a little
ability and a little brains are required to get
short-wave programs from the antipodes, that
again is something different, and at once his
curiosity becomes aroused.

The present discussion centers, practically,
on short-wave converters, which are now be-
coming the rage all over the country; chiefly
because every radio set in the home, no matter
what its type, can be used to bring in short
waves by means of such a converter.

There are now a great many such converters
on the market, while directions for building
them are also plentiful; and it is becoming
quite the thing to hook up one of these auxili-
aries to the home radio set, in order to bring
in programs from all over the world. American
listeners find no trouble right now, in the after-
noons, in listening in to some very fine musical
programs originating in Berlin, London, Milan
and other European cities; and, when it is pos-
sible to bring in these programs on the loud
speaker, with volume comparable to local sta-

tions, even the most blasé set owners will sit up
and take notice. -

The fact that no structural changes in the
usual broadcast set are necessary, in order to
connect it to the short-wave converter, makes
the sport all the more interesting; because
neither father or mother can object to the con-
verter. Quite the contrary; after they have
heard a few foreign programs, they are usually
converted easily to short waves.

But what I wish particularly to point out here
is that the enterprising radio man can make a
small “killing,” these days, by means of these
short-wave converters. We know of a number
of young men out of work each of whom got
hold of a converter and demonstrated it in pri-
vate houses: a sale was then almost invariably
the direct result. One young man of our ac-
guaintance sold no less than eight converters in
a single week, at a very excellent profit to him.
Nowadays, it would seem, few radio men are
hlessed with an over-extended pockethook; and
the short-wave converter seems to be the an-
swer for the industrious man who is not afraid
to do a little work on the outside, even in late
afternoons or evenings, in order to demonstrate
to friends and acquaintances the marvels of
short waves. In addition to the monetary gain,
it is also important to make new converts for
short waves, and to open up to the general pub-
lic the wonders of short-wave reception. Of
course, the purchaser should be cautioned not
to expect too much. For instance, short-wave
reception in the Eastern United States is quite
poor in the evenings, during the winter months
the best reception is to be had in the late after-
noon. Of course, there may be exceptions to
this statement but, as a rule, evenings are none
too good for short-wave reception. The cus-
tomer should be told these things, so that he
will not “go sour” on short waves and pro-
nounce them a fake. Irreparable harm can be
done to the confidence of the public in short
waves, unless the man who has experimented
with the converters knows what can be done
and what cannot be expected.

Ultimately, every radio set in the home will
no doubt be equipped with its short-wave auxili-
ary, which will be built right into the set. But,
until that time comes, a considerable harvest
can be reaped by the enterprising radio en-
thusiast.
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20 K.W. short-wave transmitter, VK2ME, located at Pennant Hills, Sydney, Australia.

S-W NEWS from AUSTRALIA

TJOW that the trans-ocean Radio-
N phone over the 11,000 miles be-
tween Australia and England has
become an accomplished fact, and New
Zealand is about to add another 1000
miles to the distance covered, there is
an interest in looking back on some of
the earliest episodes in Australia con-
nected with the development of this ser-
vice. One recalls the pioneer short-wave
efforts with the packing cases, the odd
insulators, the coils that bore a sus-
picious  resemblance to  upholstery
springs, and the patient (but not uncom-
plaining) valves (vacuum tubes) that
constituted the first transmitters early
in 1926.

First Link to Noumea

A commercial short-wave service to
link Sydney with the French Pacific
colony of Noumea, a distance of 1500
miles, was the first essay. The problem
looked easy, but there was one snag;
the aerial had to be fed from a distance.
That is to say, the aerial had to function

By (. C. FAULKNER

(Australian Correspondent)

Early Radiophone Days in Aus-
traliac—Some Interesting Side-
Lights.

efliciently though located some hundreds
of yards away from the transmitter.
Which, in 1926, was rather breaking new
ground.

Much laboratory work had, of course,
to be done first. The most suitable cir-
cuit had to be found, methods of coupling
decided on, wavemeters made and cali-
brated, etc., ete. One particular cali-
bration job is clearly remembered by the
Australian engineers. They needed an
oscillator that would give a fair output
on a wavelength as low as 2% meters.
No valve, in those days, took kindly to
that sort of thing; one might be coaxed
to function at that terrific frequency for
a while, when its glass envelope would

suddenly and completely disintegrate and

its internal electrodes wrap lovingly
round each other—while an agitated

storeman three floors below would throw
water on the switchboard.

Laboratory Staff Unpopular

The laboratory staff of Amalgamated
Wireless (which organization was carry-
ing out the experiments) was not pop-
ular at such times. Nor were they more
in favor when they eventually trans-
ferred their activities to the company’s
station at Pennant Hills—then a coastal
radio stronghold. It was said that the
officer-in-charge immediately made, first,
his will, and, second, stronger locks for
the cupboards wherein he kept his
spares; while the Coastal Service put the
experimenters in the same category as
Continuous Atmospherics and other
pests. No wonder—already swinging
from the mast which they wused for
ship’s traffic were the 2FC broadecast
acrials, the oversea experimenter’s aerial
and those of the trawler service,
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ROME — ITALY
Heard Around the World

By GUGLIELMO MARCONI

The voice of the Pope was heard in practically
every country on the globe recently,
thanks to the powerful and ultra-
modern short-wave transmitting
station, installed and pre-
sented by Marconi to

the Vatican.

HE short-wave broadeast and
I telephone and telegraph duplex
station, which has been supplied
by the Marconi Wireless Telegraph
Company to the Vatican City for the use
of His Holiness, the Pope, and was in-
augurated by His Holiness on the twelfth
of February, carried out its preliminary
tests with America with the valuable
assistance of the National Broadcasting
Company. This organization, together
with its associated stations in the United
States, also cooperated .in the reception
and rebroadcasting of the inauguration
speeches.

Transmitting Equipment

The new transmitter, in its main
features, follows the design of the Mar-
coni short-wave high-speed beam trans-
mitters which are used in the British
Imperial beam stations. The complete
transmitter consists of four main panels,
and is designed for telephony and high-
speed telegraphy on wavelengths of
19.84 or 50.26 meters.

The first of the four panels is the
main amplifier unit for both waves. The
second panel contains the intermediate
amplifiers and the Marconi-Franklin
tube master-drive unit for the shorter
wavelength. The third panel comprises
the intermediate amplifier units and
master-drive unit for the longer wave
length, while the fourth panel is a com-
bined modulator for telephony and ab-
sorber keying unit for high-speed teleg-
raphy.

On telephony, the transmitter is rated
to deliver from eight to ten kilowatts of
unmodulated carrier-wave energy to the
aerial feeder system, the output depend-
ing on the wavelength used; the normal
degree of modulation is eighty per cent.
The rating on continuous-wave teleg-
raphy is thirteen up to fifteen kilowatts
to the aerial feeder.
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This remarkable photo
of the Marchese Mar-
coni operating one of
the controls in the new
short-wave transmit-
ting station “H.V.J.”
in the Vatican, was
transmitted across the
ocean by the Bartlane
progressive signal pro-
cess.

THE most historic community in the
Christian world threw its voice across
oceans and continents to the homes of
American radio listeners on February 11,
when National Broadcasting Company
engineers, conducting tests with the new
short wave station of the Vatican City
in Rome, distributed the tests to net-
works in this country during two morn-
ing periods.

The signals from the mew 1radio sta-
tion of the Holy See were strong and
clear, with almost perfect modulation,
and National Broadecasting Company en-
gineers couldn’t resist the temptation to
give listeners an opportunity to hear the
impromptu international program. It
was the first time that the Pope’s new
station, HVJ, had actually been heard
by a radio audience.

Engineers in New York, London, Mon-
treal, Buenos Aires, Sydney, Bombay
and Capetown were listening to the tests,
as engineers in the papal city sought to
perfect their transmission in anticipa-
tion of the formal dedication of their
new station Thursday, February 12. On
that date, Pope Pius XI addressed a
world-wide audience, and millions of
people heard the speech over combined
NBC networks and “short wave” trans-
mitters operated by associated statioms

The international scope of the Vatican
audience was graphically shown by two
roll-calls in which the English-speaking
announcer addressed listening engineers
in New York, London, Montreal, Buenos
Aires, Sydney, Bombay and Capetown.

Masts and Aerials
Two transmitting aerials of the Mar-

coni uniform type are provided—one
aerial for each wavelength. This type
of aerial has been recently developed by
the Marconi Company and is an im-
proved type of vertical short-wave aerial.
Both aerials are suspended and insulated
from a triatic (Y-shaped guying sys-
tem) slung between two self-supporting
lattice steel towers sixty-one meters (200
feet) in height, placed ninety meters
(295 feet) apart.

The energy from the transmitting
building is conveyed to the two aerials
by two separate concentric-copper-tube
feeders, similar to those used in the
British Imperial beam stations. The
transmitting building itself is situated
in a part of the grounds of the Vatican
which is surrounded by a Roman wall,
forty-five feet high, while the masts are
placed outside this wall. In order not
to destroy the amenities of the Vatican
gardens, a tunnel was constructed under
the Roman wall to accommodate the
aerial feeders.

Every effort was made to harmonize,
as far as possible, the transmitting
building and aerial towers with the
graceful surroundings of the Vatican
City. The transmitting building is of
sober but pleasing architectural design;
it contains a spacious transmitting room
with land-line control tables, amplifier
control room, receiving room, accumu-
lator room, machine room, general store
and general office. The tops of the masts
are finished off to give a bishop’s miter

(Continued on page 478)
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SHORT WAVE PORTABLES

At the Scene of Action

How the Broadcast Announcer with his
portable Short Wave Transmitter sends

us sport and other news fresh from the

scene.

HERE was a time when radio coverage of

special happenings was largely confined to
the banquet hall or athletic field, where nearly
everything occurred within easy view of the an-
Nowadays, a presidential review of
the fleet off Hampton Roads, out of sight of
land, does not baflle the broadcasters.
to a nation-wide audience from an aeroplane is
And following the contenders
for the America’s Cup in a battleship is merely
a matter of setting up equipment and getting
the Navy’s approval to take microphones, engi-

nouncer.

a commonplace.

neers and other equipment on board.

Four Short Wave Transmitters Used

The portable short-wave transmit-
ter, used in conjunction with pick-up
receivers at the point of land-wires
termination, has done the trick. This
gives announcers great ‘“cruising

range’’ and

Talking

Wetherill, associate editor

phone aboard

The staff of the truck is usually
an announcer, the driver, and two

engineers,
jut  the intricately timed and
cued descriptions  of happenings
which NBC broadcasts today were
not accomplished

greatly broadens
radio’s power to
report at first-
hand important
special events. _

For use on _»'
broadcasts which
take announcers
bevond range of
wire lines, NBC
maintains four
short-wave trans-
mitters—two 50-
watt units, one
Tl -watt unit,
and a tiny 24-1b.
transmitter of
half a watt. In

over night. Nor
1s preparation
for them simple,
despite the fuact
that most of the
serious technical
difficulties have
been overcome.
And although
NBC’s use of
short-wave trans-
mitters on spe-
cial jobs 1is no
longer classed on
the organization
chart as experi-
mental, days—
sometimes weeks,

addition to this
equipment, there  Tpe

NBC’s

is the new NBC
truck, which car-
ries a fixed antenna, and is sur-
mounted by a manhole through

which wn announcer can protrude
his head while watching in motion

any scene he may wish to describe.

“station-on-wheels” — the
truck used for short-wave broadcasts.

are spent by ex-
ecutives, program
officials, and en-
gineers in ar-
ranging such broadcasts.

Days of Preparation

As a result of their planning and
testing, the radio audience may hear

A tense moment during the America Cup Races broadcast. Samuel

of “Yachting” is shown at the micro-
the U. S. Destroyer Kane.

a two-hour show, during which three
or four widely separated announc-
ers converse with one another and
describe what they see from a battle-
ship, an aeroplane, and a vantage
point on shore, all with the smooth-
ness of a carefully rehearsed studio
program.

One of the most elaborate jobs
of reporting yet wundertaken on
NBC networks was the three-point
coverage of the fleet review off
Hampton Roads last summer. One
50-watt short-wave transmitter was
stationed on shore, another was
placed aboard the U.S.S. Salt Lake
City, and the 7Y-watt unit was
carried by the dirigible, Los An-
geles. From these three points two
NBC announcers and William Burke
Miller, in charge of all special
events, maintained a three-way con-
versation concerning movements of
the fleet as it passed before the
President.

Nine engineers worked two weeks
on the set-up for this broadcast.
First there had to be a survey
of locations for the land equipment,
seeking a spot clear of interfer
ence either from power lines o
heavily travelled roads, and afford-
ing height enough for the elevation
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of antennae. Then came installa-
tions on the Navy craft and at the
shore base where terminated wire
lines would carry the

SHORT WAVE CRAFT

from an airplane, while his remarks
were picked up on the ground and
dispatched over the networks.

The

program to New York.
Next came the adjust-
ment of the equipment
to allotted channels, and
finally the tests to prove
whether communication
could be effectively main-
tained between the three
announcers. Greater dis-
tances between origin
and pick-up points were
achieved during this
event than in any previ-

ous broadcast of the
sort.
Another “first” was

accomplished during the
reports of the America’s
Cup races off Newport, R. L, in
September of last year, when the
only ship-to-ship interview on
radio’s log book was staged by an
announcer aboard one vessel ques-
tioning a yachting expert aboard
another.

First Short Wave Relay Year Ago

But these present day, compli-
cated special jobs don’t cause nearly
as much excitement among engi-
neers and program officials at 711
Fifth Avenue as did the first, ex-
perimental short-wave relay nearly
two years ago. It was on Wash-
ington’s Birthday in 1929, that NBC
staged its now historic “over and
under New York” stunt. First, an
“announcer described the Metropolis

G. W. Johnstone (left) and Miller, NBC officials, carrying
the antenna of the 24-pound portable short-wave trans-
mitter, which Floyd Gibbons (right) is using, at the
time of the arrival of the Graf Zeppelin at Lakehurst,

- “ N. J., in 1929.

A short-wave set-up atop NBC headquarters during
a recent test between airplanes and ground.

same formula was used a few mo-
ments later, when another an-
nouncer went deep into an exca-
vation under the East River and
described his sensations there.

This experiment worked so suc-
cessfully that a more complicated

short-wave routine was used two
weeks later during NBC’s cover-
age of the Hoover inauguration.

The late William S. Lynch, in the
cabin of an airplane flying over
the capital, called the roll of four
other NBC announcers stationed at
various points along the parade
route below. Lynch’s words were
transmitted by short wave to the
ground below, where each of the

other announcers heard them
through their receivers.
Parachute Trans-

mitter Developed

Next came the de-
velopment of the
parachute transmit-
ter. A miniature
broadecasting unit, so
compact that it could
be carried easily,
was built in order
that the late Buddy
Bushmeyer might de-
scribe for listeners
the sensations of a

parachute jumper
during his descent.
The stunt worked
well until Bushmeyer
became entangled in
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his antenna wires and had to throw
a vital part of his equipment over-

board. The stunt was later repeated
successfully.

Floyd Gibbons used this para-
chute transmitter during his de-

seription of the Graf Zeppelin's ar-
rival at Lakehurst. While he
walked around the airport, he was
followed by a “walking antenna.”
The antenna was suspended on poles
which were carried.

Broadcasters are a restless and
curious crew. They have always
rebelled at the fact that wire lines
keep them tied tantalizingly to one
spot when something important is
happening across the field, down
the bay, around the corner, up in
the air—just beyvond the range of
eye or ear. It was this desire to
be on the scene of action which
prompted National Broadcasting
Company engineers to develop the

The late Henry (Buddy) Bushmeyer
with the 24-pound portable short-
wave transmitter

short-wave transmitter for use in
describing major athletic and news
events.

All these things sound very easy
but they represent years of patient
experimenting and development.
The broadcaster does not stint either
time or money when there is a ser-
vice to be rendered to the listen-
ing public. The miracles of yester-
day have become the commonplace
of today.—Courtesy RCA-Radiotron
“Good News”.
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The ““Universal
Super Wasp” chassis
full assembled, but
without its cabinet.
Photograph shows
Mr. Geloso at right,
who has his finger
on the knob which
drives, through a
worm gear, the two
rotary-cam switches
which - change the
waveband covered
by the tuning knob.

[y

HE new Pilot Universal Super-Wasp fulfills the short wave

fan’s dream—tuning in all bands without using plug-in coils!
It features a novel wave-changing switch which is controlled from
the front panel; the set remains closed all the time, and there
are no plug-in coils to wrestle with. It has screen-grid (tuned
radio-frequency) and detection, a built-in power-pack and a high
quality audio system.

An unusual piece of radio construction, this new set is the
produci of the combined ingenuity of John Geloso, chief engi-
neer of the Pilot Radio & Tube Corporation, who is one of the
most capable and unassuming radio geniuses in the country, and
David Grimes, who is too well known to need introduction. Mr.
Geloso worked out the intricate details of the coil-switching
arrangement, which is something altogether mew, and all the
details of the entire physical apparatus. Mr. Grimes developed
the electrical cireuit and made it work as few other circuits do.
tdgar Messing and Robert Hertzberg, both members of the Pilot
staff, contributed numerous suggestions and did much of the
testing work.

l HE PILOT

15 to 650 Meters Range

By ROBERT (“BOB’’) HERTZBERG

Short-Wave Engineer, Pilot Radio and Tube Corporation
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open market by the time this issue
appears.

Mere photographs do not do it com-
plete justice; since it is the first short-
wave receiver the writer knows of to
use the same principles of electrical de-
sign and mechanical construction found
in the more highly-developed American
broadcast receivers.

The standard Universal receiver now
uses a total of six tubes, including the
rectifier. Its great advantage lies in its
wavelength changing switeh, which
climinates the plug-in coils that hereto-
fore have been the great nuisance in
short-wave work. The coils are fixed
inside the set, and are thrown in and
out of the circuit by means of a very
ingenious pair of rotary cam switches
contained in molded bakelite housings.
This switch, which is controlled by a
simple little knob on the front panel,
has seven positions, and covers seven
wavelength ranges as follows: (1) 15
to 23 meters; (2) 22 to 41; (3) 40 to 75;
(4) 70 to 147; (5) 146 to 270; (6) 240
to 500; and (7) 470 to 650.

This unusually wide wavelength range,
probably the widest covered by any
short-wave receiver, takes in not only
all the short-wave channels, but also
the entire broadcast band and even the
calling waves used by commercial ship
and shore telegraph stations.
broadcast ranges it brings in stations
not audible at all on many regular broad-
cast receivers, the lowest readings of
which are in the neighborhood of about
240 meters.

Wiring Diagram
The complete schematic wiring dia-
gram of the Universal is shown here.

- o CONTACT ASSEMBLED S
HE preliminary description of the PLUNGERS SWITCH ( LT
Pilot Universal Super-Wasp re- ¥ / ' . CAMS - Ul
ceiver, published in the last issue /]\

of SHORT WAVE CRAFT, has aroused
an enornious amount of interest; the
writer being deluged with inquiries from
many parts of the world. As promised in
that article, SHORT WAVE CRAFT is pub-
lishing herewith a complete desceription of
the new receiver which, undoubtedly, is
the most advanced short-wave sct pre-
sented to date. It is altogether different . - DRIVE SHAFT .
from anything else that has appeared in B Ul '
tne short-wave field. 1 R
The outfit is available in complete kit : "
form for home assembly, and it may be
obtained completely wired and as-
sembled; kits will be available on the

tions for the different wavebands.

K

-

TOP PIECE —

The two rotary-cam switches which change the inductance and capacity rela-
The one at the right is separated to show
the component parts.

On the
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UNIVERSAL SUPER- \ » ASP

At a Turn of the Wrist— New Switch Eliminates Plug-In Coils

At a first glance this appears to be
rather complicated, but a closer study
will reveal it to be quite easily under-
standable. The set uses one stage of
screen-grid tuned-radio-frequency ampli-
fication, a regenerative screen-grid de-
tector, one impedance-coupled audio
stage using a ’27 tube, and a push-pull
output stage using two ’45’s. For the
sake of simplicity, the four antenna
couplers fixed inside the set are repre-
sented as a single coil, L-1, and the four
detector coils as L-2; each of these coils

to a separate fixed loading condenser
of .0004-mf., capacity as C. We will
also refer to the pairs of coils as 1, 2,
3 and 4.

How Coils and Condensers Are Switched

When the wavelength switch is set to
range one, coils 1 and condensers A are
connected together; range two, coils 2
and condensers A; range 3, coils 3 and
condensers A; range 4, coils 3 and con-
densers A and B; range 5, coils 4 and
condensers A; range 6, coils 4 and con-

tuning circuits. Thus it is possible to
log stations very definitely and to dupli-
cate the dial settings at any time.

If you will follow the circuit care-
fully, you will see that the radio-fre-
quency current from both the plate and
the screen of the detector tube is led
back to the tickler winding T, through
the .00004-mf. condenser between the
screen and plate and the .0005-mf. con-
denser at the lower junction of this cir-
cuit. The R.F. choke coils in the plate
and screen leads prevent the R.F. cur-

has two windings. L-1 has a primary densers A and B; range 7, coils 4 and rent from going any place else. The
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Schematic diagram of new “Universal Super-Wasp”, the four only to tune the highest waveband, above 470 meters. Note

sets of R.F. coils being represented as one for simplicity. The
capacities CA and CB are fixed .0004 m.

and a secondary, and L-2 a combination
primary-tickler and a secondary. One
end of each winding is permanently
grounded, either directly to the chassis
or through a non-inductive condenser, as
in the case of the primary-ticker. The
other ends of the respective coils are
brought to contacts on the cam switches,
and are connected in the proper sequence
as the switches are turned.

The antenna and detector tuning con-
densers, marked C-1 and C-2 in the dia-
gram, are actually double units; one
section has a maximum capacity of 130
mmf. and the ot er 415 mmf. They
have a common rotor connection but
separate stator.; the latter are also
krought out to contacts on the cam
switches, there being 15 contacts alto-
gether. For the sake of convenience we
will refer to the small condenser section
as A and 1;}\1e large section as B, and

f. condensers used

condensers A, B and C. The shift from
one range to another is made in an in-
stant, and it is not necessary to open
the set or disturb anything in it.

The primary and the tickler windings
of the No. 3 antenna and detector coils
are tapped in one place; part of the
windings being used for wave-range 3
and the whole thing for range 4. The
primaries and the ticklers of the No. 4
coils are tapped in two places, for use
on ranges 5, 6 and 7.

The method of coupling the radio-fre-
quency stage to the detector, and the
system of regenerating through the com-
bination primary and tickler, were
adopted after exhaustive investigation
by David Grimes and Edgar Messing.
It is the logical method of coupling for
screen-grid operation on the short-waves
and provides very smooth regeneration,
the control of which does not affect the

the usual regeneration method. All plug-in coils are elimin-
ated by a simple yet effective switching scheme.

actual control of regeneration is pro-
vided by a 50,000-ohm potentiometer
regulating the screen voltage.

Incidentally, a phonograph pick-up
jack is connected directly in the screen
lead as shown, and the regeneration con-
trol potentiometer then acts as a volume
control on the phonograph music.

The plate voltage for the detector tube
is fed through a high-inductance choke
coil, rather than through a fixed resistor.
The choke coil allows the plate voltage
to assume the value necessary for eflici-
ent operation and, at the same time,
prevents the audio-frequency component
of the plate current from leaking off
through the “B” circuit.

Phone Jack Connection
Because of the high amplification fur-
nished by the screen-grid amplifier and
detector, earphone operation is comfort-
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AND COILS
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Rear of Chassis.—Rear view of the “Universal Super-Wasp” chassis, showing

how the “pan” with its R.F. apparatus drops into the frame.

The two wave-

changing switches run horizontally across the center of the picture with six
of the S-W coils behind them.

able only at the first audio stage; so the
phone jack is connected in the plate
circuit of the ’'27. A shunt feed ar-
rangement is used for the plate voltage,
in order to keep all D.C. off the jack.
(If the jack is made “live,” the wearer
of the phones invariably shocks himself
when he touches the aluminum chassis.)
The push-pull output stage is of stan-
dard design, and will operate a regular
dynamic speaker at full efficiency. The
terrific “wallop” of this set can be ap-
preciated only by a person who has actu-
ally tuned one.

The Universal set is exceedingly quiet
in operation, the hum being scarcely
noticeable. The designers of the set
benefited greatly by their previous ex-
perience  with  the well-known A.C.
Super-Wasp. The entire power pack is
built directly on one end of the chassis,
this proximity having absolutely no bad
effee.s. It was discovered that the ’80
rectifier tube was a prolific source of
R.F. disturbance; so this part of the
circuit is protected by buffer condensers
across the high-voltage winding of the
power transformer and also by means of
an R.F. choke coil in the “B+-” lead.

Mechanical Construction Ingenious

The Universal is a marvelous piece of
mechanical engineering, being exceed-
ingly simple to assemble, in spite (?f it.s
apparent complexity. The chassis is
made of one piece of heavy aluminum,
formed so that all the radio-frequency
units are on top and the incidental power
and audio units underneath. The gen-
eral appearance of the completed set,
without its cabinet, may be observed in
the photograph showing Mr. Geloso.
Mr. Geloso is seen pointing to the
wave-changing knob, the indicating scale
of which is mounted on a small disc
directly ahove it. The two tuning con-
densers are controlled by individual
vernier dials of the drum type. On the
left side of the chassis is the choke coil

assembly, and just behind it the '80
rectifier tube. On the right side are
the three audio amplifier tubes.

Behind the tuning condensers is the
complete R.I. and detector unit, mounted
on a tray which slips into a large rec-
tangular cut-out in the top of the chassis
itself. The construction of this tray,
which holds the coil-and-switch assem-
bly, is made plain in photo above, which
shows the set with the covers of both
the condensers and the coils removed.
The entire tray unit is supplied with
the coils and switches already assembled
in place and wired; for these parts are
the heart of the set and the wiring must
be done properly.

Below we see the under side of the
chassis of a completely wired set. The

CAM DRIVE SW.
SHAFTN ¥
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arrangement of the parts has been
worked out very carefully, all the con-
nections being as short and as direct
as possible. All the power units are
on the left side, and the audio amplifier
units on the right, with the R.F. tray
in between. The entire tray assembly
slips into place very nicely, being held
by machine-screws passing into threaded
holes. The worm gear driving the cam
switches is coupled to the control knob
on the front of the set by a universal
joint; the connecting shaft is plainly
visible between the white indicating
scales of the variable condensers.

The Special Cam Switch

A close-up of the interesting cam
switches is shown on page 428. The split
bakelite housing, which is a beautiful
example of the die-maker’s art, is es-
pecially shaped in the center to accom-
modate a bakelite rod, on which are
mounted thin cams or washers. These
cams are not perfectly circular in shape,
only small sections of their periphery
protruding beyond the surface of the
insulating material; they make contact
with a series of fifteen tiny plungers
set in the top half of the housing like
the spark plugs of an automobile. As
the switch is turned from the front panel
by the worm gears, the cams make con-
tact with the plungers; the combinations
having been so worked out as to connect
the double tuning condensers to the four
fixed coils to give the seven wavelength
ranges mentioned. This switch idea is
the result of more than a year’s experi-
mentation with every imaginable kind
of switching device, and is the simplest,
most reliable and most efficient scheme
_for the purpose. The capacity between
contacts has been reduced to a minimum,
and the losses are so slight as to be
negligible.

The effectiveness of this switching

(Continued on page 488)

WAVELENGTH _ REGENERATION

Underneath view of chassis of the “Universal Super-Waspn_I‘)oWer units at

“left; A.F. components at right of tray;

worm gear driving wave-change switch

at center.
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Short Waves for the Broadcast Listener
—

New Converter Uses No Plug-in Coils

special attention was given to two

very important factors which are

generally overlooked, in addition to
the consideration of the more usual prob-
lems of design and construction. First,
it had to be considered that a short-wave
converter makes its appeal primarily to
owners of broadcast receivers who have
become interested in the possibilities of
short-wave reception. Many of these are
not technically inclined, and the apparent
necessity for using plug-in coils in order
to change wavelength bands, with its
consequent annoyance and inconvenience,
has until now prevented them from en-
joying short-wave reception. This prob-
lem has been solved in the Explorer by
using a special automatic band-selector
system, whereby wavelength bands are
changed by turning a knob located on
the front panel, resulting in the greatest
simplicity and convenience of operation
possible. More than a year’s work was
required to perfect the band selector
system so that it would be smooth, fool-
proof, and efficient. It is protected by a
patent pending.

The second major problem was to ob-
tain real loud-speaker volume, even on
the weakest stations. A short-wave con-
verter is intended for loud-speaker re-
ception, because headphones cannot be
readily attached to modern broadcast
receivers, and their use is undesirable
anyway; whereas short-wave receivers
can depend on headphones for the re-
ception of weak stations. The problem
of obtaining sufficient loud-speaker vol-
ume, - which means obtaining "-sufficient
audio amplification, is therefore of even
greater, importance in a short-wave con-
verter than in a receiver. It was solved

IN developing the new Explorer,

¥

One of the very latest short-

wave converters of the shielded

type; a band change switch

eliminates plug-in-coils. This

converter makes a shortwave

receiver of any standard broad-
cast set.

by incorporating a stage of audio-fre-
quency amplification in the Explorer it-
self.

The Circuit Used

The circuit of the regular model of
the Explorer is shown in Fig. 1. A wave-
length range of 15 to 160 meters is cov-
ered by means of the three coils indi-
cated in the diagram as L1-L1’, L2-1.2’,
and L3-L3’. These three coils are
mounted beneath the bakelite subpanel.
One end of each grid winding is

Ry

Front view of “Ex-
plorer” short-wave
converter, which
enables one to re-
ceive the short
waves on a stan-
dard broadcast re-
ceiving set, whether
of the “TRF” or
“superheterodyne”
type. A twist of
the hand on one of
the knobs switches
the coils in and
out of circuit—no
plug-in bother.

™

orounded, and the other end is connected
to a terminal with which one arm of
the coil selector can make contact. This
arm is connected to the grid side of the
tuning circuit.

The tickler windings of each coil are
similarly connected, one end of each go-
ing to the “B+" side of the detector
plate circuit, and the other end to a
terminal with which the other arm of
the coil selector makes contact. This
arm is attached to the plate of the de-
tector tube. Both arms of the selector
are moved simultaneously by turning a
small knob located on the front panel.

Band-Selector Switching Simple

Turning the band-selector knob to the
position indicated in Fig. 3, for example,
simultaneously moves the selector arms
to make contact with L2 and L2’. Coil
9 is therefore thrown into the circuit,
and coils 1 and 3 are effectively cut out.

I . 3 Ls'
®
T‘

T0 DETECTOR

% 5% C4) (s
ra N
| TUBE SOCKET
cz ; OF RECEIVER
“ < ” THROUGH
- R1 CONNECTOR
N PLUG
3
L1 L2 L3 : .
RS S
5 N < / 4~ TO PLATE OF
- R.F. SOCKET

Fig. 1—Circuit diagram of A.C. model ‘“Explorer” short-wave converter for use with “T R F”

broadcast receiver.

L1, L1’—Coil 1; L2,L2"—Coil 2; L3L3’—Coil 3; C1—15 mmf.; C3—special

2 plate midget; C7—1 mf.; C2—250 mmf.; C4—.0001 mf.: C5—.0005 mf,; C6—.01 mf.; R1—6
megohms ; R4—100,000 ohms Centralab potentiometer; R3—.25 megohms; R2—.075 to .5
megohms ; R5—5,000 to 50,000 ohms.
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v R1 - 2 MEGOHM a— ¥ «— TO PLATE OF OSCILLATOR

L4,L5 - 175 K.C. TRANSFORMER

SOCKET THROUGH PLUG

Fig. 6—Wiring diagram of “Explorer” converter for use with Screen Grid
Superheterodyne.

Coil 1 covers a range of 15 to 27 met-
ers, and is selected by turning the se-
lector knob to the extreme left. (Fig-
ure 2.) Coil 2 covers 26 to 64 meters;
its corresponding selector knob position
is vertical, as shown in Fig. 3. Coil 3
covers 62 to 160 meters, and is selected
by turning the knob to the extreme right
(Fig. 4). Wavelength bands can there-
fore be changed in less than a sccond
by turning the knob to the proper posi-
tion. Ample overlap of wavelength is
provided on the edges of each band.

The three coils are mounted compactly
near the selector, so that connections
can be as short as possible. The vertical
axes of the three coils lie in the three
different planes, to minimize interaction
of the electrical fields and prevent the
occurrence of oscillation-absorption spots.

Resistance-Coupled A.F. Stage in
Converter

As indicated in Fig. 1, the stage of
audio-frequency amplification used is of
the resistance-coupled type; the output
of this audio stage is delivered into the
detector socket of the broadcast receiver.
Since the great majority of T.R.F. re-
ceivers have two stages of audio ampli-
fication, this results in the use of a total
of three audio stages. The result is sat-
isfactory loud-speaker volume on even
the weakest stations; on the more power-
ful short-wave stations, the volume is
comparable to that with which stations
in the broadcast band are received.

The plate voltage of the converter’s
detector tube is drawn from one of the
R.F. sockets of the receiver, instead of
from the detector socket, as generally
the practice. The reason for this is the
comparative uniformity of the R.F. plate
voltages of different broadcast receivers
—in the great majority of cases, between
110 and 180 volts; whereas the detector
plate voltages in the same receivers may
be anywhere between 15 to 260 volts.

[ )

Figs, 2, 3 and 4,
from left to right—
Showing various po-
sitions of wave
change switch,

7
7

7%
4
7

With 15 volts on the detector plate os-
cillation is insufficient; with 260 volts
it is terrifically violent and uncontrol-
able. In either case good results are
impossible. Failure to take this factor
into consideration accounts to a large
extent for the frequently unsatisfactory
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so that the proper value can be used
(according to the voltage of the plate
current being drawn from the R.F. soc-
ket of the receiver), thereby reducing
the supplied voltage to the ideal value
for satisfactory oscillation.

Fringe Howl Eliminated

Using resistance coupling eliminates
“fringe howl” entirely. It is at the
oscillation point that the converter is
most sensitive; and howling at this point
makes a short-wave converter or re-
ceiver practically useless, Short-wave
receivers not using resistance coupling
employ a resistance of about 0.1-megohm
across the secondary of the first audio
transformer in order to prevent “fringe”
howling. It is obviously impractical and
inconvenient to connect such a resis-
tance in a broadcast receiver with which
a converter is to be used; and the dif-
ficulty must therefore be forestalled in
the converter itself. This the Explorer
does.

The method used for controlling oscil-

e

Sub-panel view showing short-wave coils connected to wave change switch
at right.

operation of single-tube, short-wave con-
verters,

The use of resistance-coupled audio
amplification was found to be the key
to the solution of several serious prob-
lems. It assures the supplying of the
proper plate voltage to the converter’s
detector tube; which is absolutely neces-
sary for smooth control of oscillation
and, consequently, for good reception.
The plate resistor R2 is interchangeable;

L ) COIL V IN CIRCUIT

15 TO 27 METERS

COIL 2 INCIRCUIT COIL3 INCIRCUIT
26 TO64 METERS 6270160 METERS

lation was given a great deal of atten-
tion. The requirements here are smooth
and gentle control of oscillation; a con-
trol which is noiseless, and one which
does not detune the signal being received
when it is varied.

Oscillation Control

Because a variable series resistor in
the detector plate circuit meets all these
requirements, its use was decided upon.
A variable stepless 100,000-ohm poten-
tiometer of high quality is used for this
purpose. The movable arm of this re-
sistance is connected to the ground
through the 1-mf. bypass condenser (17,
which smooths out any noises which
would otherwise be -Present, and makes
the control noiseless. This method also
has the advantage of supplying the de-
tector tube with the minimum voltage at
which it will oscillate, regardless of the
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{egree of antenna coupling or frequency
to which the converter is tuned; thus
assuring the smoothest possible oscilla-
tion under all conditions.

When the supplied plate voltage is
above a certain value, one end of the
potentiometer R4 is grounded through
the resistor R5, the value of which de-
pends on the voltage of the plate current
supplied by the receiver. The resis-
tors R4 and R5 then form a bleeder
resistance, with R4 the variable portion.
The value of R5 in each case is selected
to obtain the most gradual control of
oscillation possible.

The use of the variable resistor and
the 1-mf. bypass condenser, and the fact
that the plate voltage is drawn from
the R.F. socket of the receiver, result in
an effective filtering action which con-
fines the R.F. currents to the converter
circuit, and also prevents motor-boating.
The way in which the filter circuit acts
is shown in Fig. 5. The resistance R4,
condenser C7, and the primary of the
receiver R.F. tuning coil L1 make up
the filter circuit.

Ease of Tuning Obtained

Again remembering the “broadcast
listener,” the question of obtaining ease
of tuning was considered. This point is
of great importance; since too critical
tuning makes the reception of weak sta-
tions very difficult or impossible. Ex-
treme ease of tuning is assured in the
Explorer by the use of a special two-
plate midget condenser, C3, which is
connected across the large tuning con-
denser. Turning the knob of the vernier
condenser gives an effective ratio of 200
to 1, as compared to the movement of
the knob of the large tuning dial. Sta-
tions can therefore be easily tuned and
held, even on the low wavelengths. The
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A top view of short-
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one of the R.F. sockets, usually the last.
The aerial and ground wires arc then
connected to the appropriate binding
post, located on the surface of the sub-
panel.

The chassis is easily removable from
the cabinet. When desired, therefore, in
many cases it can be installed in the
same console with the broadcast receiver,
making a permanent installation. The
automatic band-selector feature and the
construction of the Explorer make this
entirely feasible.

Special Model for Superheterodyne
Receivers

The circuit of the special model for
the screengrid superheterodyne receivers
is diagrammed in Figure 6. The special
model for the old non-screen-grid super-
hets is very similar, except that a 227
instead of a 224 tube is used in the
second socket.

The model for superheterodynes em-
ploys a 175 KC intermediate frequency
transformer in place of the resistance
coupling of the T.R.F. model. The grid
leak R1 used in this circuit has a value
of 2 megohms. The signal tuned by the
converter is changed to 175 KC by the

TO DETECTOR
t/ PLATE

wave converter with

shield box lid open,

showing detector and
oscillator tubes.

Fig. 5—Showing ar-
rangement of vari-
able resistance to
permit adjustment
of voltage applied to
plate of detector.

(]

use of the vernier results in ease of tun-
ing equal to that of a broadcast receiver,

A 15-mmf. variable midget condenser
(C1 in the diagram), is used in the
antenna lead to compensate for antenna
absorption and to eliminate dead spots
in the tuning range. The control knob
is mounted on the front panel, so that
it can be readily varied at any frequency
in order to obtain the most effective an-
tenna coupling.

The Explorer employs subpanel con-
struction, most of the parts, including
the coils and selector system, the midget
condensers, and the oscillation control
being mounted underneath the subpanel.
A very neat and simple appearance is
therefore presented when the cover of
the converter is lifted. The panel is of
aluminum, and the chassis is enclosed in
a satin-finish aluminum cabinet, result-
ing in thorough shielding.

The method of attaching the converter
to a broadcast receiver is very simple.
One of the two connector plugs is in-
serted into the detector socket of the
receiver, and the other is plugged into

R.F.
SOCKET
OF RECEIVER

R.F. TUNING COIL
OF RECEIVER.

/\

transformer peaked at this frequency,
and is amplified at 175 KC by the sec-
ond tube.

The output of the converter is deliv-
ered through the connector plug into the
first detector socket of the superhet. The
detector plate voltage of the converter
is drawn from the oscillator socket plate,
the value of the plate voltage thus ac-
quired being ideal for the purpose in all
cases.

The effect of the circuit is to add an
additional stage of intermediate fre-
quency amplification to the receiver, re-
sulting in great amplification. The effec-
tive total amplification when the con-
verter is attached is therefore greater
by an additional intermediate stage than
that afforded by the receiver when used
alone. Very satisfactory loud speaker
volume is therefore assured.

In use, the action of the converter is
exactly like that of a single dial broad-
cast superheterodyne receiver. The set-
ting of the antenna condenser and the
variable series resistance R4 are not
critical.
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Particularly efficient S-W receiving station of Philip Cass

A “RIEAL™ S-W STATION

Editor SHORT WavE CRarT,
Dear Sir:—

Being a subseriber to your magazine, 1 am
enclosing you a photograph of a reeeiving sta-
tion, which we had at our camp at KEwan,
N,

The first instrument at the left is a short-
wave adapter, which is cut in through a 4-D
W, . Super lleterodyne Circuit., The second
instrument is a shielded stage of serceen arid,
which is operated ahead of the short wave
adapter.  The third instrument is a 4-D West-
ern  Eleetrie Circuit.  The fourth instrument
is amplification.  All of the instruments are
built in 1 /16th sheet copper cases, with the
exception of the amplification, which is built
in a lead coated sheet steel case.

The short-wave adapter is thrown in and
out of the primary of the 1-D by a small double
pole, double throw switch on the back of the
4-D Receiver.  The 4-D Receiver is loop oper-
ated, while the short-wave reeeiver is operated
by an outside antenna and ground.  Amplifi-
cation consists of two '12-A tubes, impedance
coupled through 210 PPush Pull Tubes, driving
a dynamice speaker.

Everything is battery operated with the ex-
ception of the "10 tubes and the B Cireait
to the amplifier, for which we use a specially
designed Power DPack, whieh we Dbuilt for this
puraose,

The entire equipment was made in our lab-
oratory, and we have had the pleasure of list-
ening to stations in all parts of the world.

Very truly yours,
PiiLip Cass,

P. S.: G3SW—PCJ—VRY—WOXN—CIRX
are all received on the loud speaker, and ac-
cording to atmospherie conditions, some fade
more than others, but as a general rule, they
come in with a elarity which permits us to
hear announcements and reception with elar-
ity and very good modulation.

Of course, as you know, there are times
when static and code interference chop up the
reception, but under ordinary conditions, these
stations were received during the hot weather.
Of course. we expect to reach the far distant
stations such as Java and Australia, but so
far, we have been unable to raise them.

(Fine business, “0, M Keep up the good
work. Glad to hear from you again.)

WE’LL BE SATISFIED WITH HALF A MILLION
Editor S1tort Wave CRAFT

Just a few lines to tell you I am a reader
of SHorT Wave Crarr and well pleased with
it.  Wish you the best of suceess in this un-
dertaking and hope that SHORT WAVE CRAFT
will have over a million readers within two
years. 1 hope this letter will be published as
a hearty thanks to the editor of the magazine,
who has led us to a new field of SHORT
WAVES., Thank you.

Mr., WILLIAM SHAINLINE,
West Side Apt., Apt. 4,
Hamilton, Canada.

(That's the spirit, William, although we con-
fess privately that we will be satisfied with half
a million, right now. This circulation e can
get providing that ervery one of you readers
will manifest sufficient interest and talk about
the magazine to other readers.

This is not merely charity or cren remotely
related to it.  The peint iy that you should
appreciate the fact that no magazine can make
noney, unless it has a large and growing cir-
culation, At the present time the net circula-
tion of SUORT Wave Crarr is 42,000 and that
docs not give us lecway to gire you readers
all the things we have in mind. I1f every reader
would talk only to one other friend interested
in short acares, and get him to read the mag-
azine regularly e conld immediately give you
a wmagazine almast fifty per cent larger, with-
out charging pow any more. Think it over and
keep boosting YoURr magazine—Editor.)

WHAT HE WANTS
Editor StHorT Wave CRraFT:

I wish to say that artieles on three, four,
and five tube ecireuits including R.F. stages
of sereen grid are greatly welcomed by me.

I wish to report VEO(L, Winnipeg, is test-
ing on 4% meters, They are coming through
very good in the East,

Keep up the good work on your Short Wave
List. At present you have the best list of
short wave stations of any magazine in the
East,

Member of “Ye Plug In.”

EDWIN AFFLERBACH,
19 Belmont Ave.,
Quakertown, Pa.

(We are glad to print your letter Edwin.
The more information we can get on what you
fellmes acant, the better e like it and the
quicker you will get it.  Yes, we know that our

list is rcputed to be the best list of short
ware stations of any muagazine, As a matter
of faet it is now in steady use by the largest
radio corporations and organizations in the
country.—Editor.)

RIGHTO, 0. M,
Dear Editor:

I have started to get SHORT Wave CRAFT
and have read two issues so far. As a result
I am very keen on getting back numbers.
Would you send me information about getting
them.

I’'retty soon you will receive my subscription
for your magazine. I like it so much that it is
hard to choose between it and Q. 8. T. Of
course, you know how we amateurs are, we
don’t like to turn the ‘“old reliable” down, do
we? But for good sensible, downright dope, 1
sure like your magazine. 1 still advocate that
Q. 8. T, is one of the finest magazines for the
amateur, ever published. If I were asked to
choose betwceen the above mentioned magazine
and yours, why to settle it I would take both!
I would like correspondents to write me, par-
ticularly those just entering the game. I'm
just 16 myself, old man. Am interested in
anything pertaining to “Radio” and will answer
all letters.

Hoping to hear from you when you have
time and if possible, please publish this.

Have been glad to hear from the oceasional
Canadian letters in your magazine. Would like
to see many more. Dig in fellows and send
’em in. Thanks for the “info, Old Gent.”

Yours till Kiloeycles have handle bars,

M. A. McCorLLuM,
109 Sherwood Ave.,
Toronto, Ont., Canada.

(We can supply all back numbers of SHORT
Wave CrarT at $.50 prepaid for cach copy;:
any 3 for $1.00. As to your other comment
regarding the different magazines, we certainly
do like your spirit, M. A., and we sincerely
trust that every reader feels the same way.

After all both magazines fill an important
mission and as they do not duplicate the same
information, all readers should certainly “read
both.”—Editor.)

CERTAINLY
Editor SHORT WAVE CRAFT:
Dear Sir:

I just bought one of the first issues of
Snort Wave CrafFr and I want to say here,
it is one of the best short wave magazines I
have ever read. I’ut some short wave trans-
nitter diagrams in and tell some of us fellows
the different requirement for a short wave
license. Keep up your good work and the best
of luck to you.

EARL SAGE,
41 Dirdsall St.,
Norwich, N. Y.

(Certainly, Earl, we are happy to put in
wtore short wave transmitter diagrams. You
will notice some in this issue and you will
probably harve seen gsome in the last issue and
nmore to come, is the prowmise. Just keep on
asking for what you want and you will get it
as quickly as it ecan be printed.

The requirements for a short wave license
are simple and easy to obtain. Just write to
the Department of Commerce, Radio Division,
Washington, D. C.—Editor.)

WHAT HE WANTS
Editor SHORT WAVE CRAFT:

Passing a newsstand, the other day, I was
attracted by your magazine. I still don’t know
how it happened, but, anyhow in five seconds
1 was minus fifty ceuts, and plus one issue of
SHORT WAVE CRAFT. The least I can say is
that it is “TIIE B C L's DREAM”. Let's have
less theory and more fact. Theory may be
all right, but it’s fact that builds the receiver,
and not theory. I would like more articles on
the Dbuilding, maintenance, and operation of
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r-ansmitters, or some on radio kinks, as T
think that the shortest way, if effective, is the
pest. I repeat again—SHORT WAVvE CRAFT i3
;OOD, and I'm wishing it a lot of luck. Kee)
it up. I should like fo correspond with any
{lams. I’ll answer all mail.

Lot1s SELTZER,

2808 W. Lehigh Ave.,

Philadelphbia, Pa.

(That’s a fine letter, Louis, and we sure

thank you for it. You will hare sccn in the
former issueg articles on transmitters, and we
are here to give you wore of this kind of dope
if you want it. Agein, we repeat our oft-
mentioned adrvice, that SHORT WAVE CRAFT
can be any kind of « magazine that YOU malce
it. It isn’t up to us at all. Al you have to
do is to “holle” and tell the dumb editors what
you want and you will get it. Well, Hams. do
your bit and let Louis lear from you —Editour.}y

HOORRAH FOR THE RE-READER

Editor StmrorT WAvE CRAFT

1 wouldn’t misgs reading vour magazine for
anything. 1 have all the copies and they ave
read and re-read constantly. Keep up the good
work and “yours truly” will be a faithful fcl-
lower of SHorT Wave Crarr fovever.

I am an owner of a “Super Wasp.” I have
logged a great many short wave stations since
June 1st, when I built the set. The first
month I found that South American stations
¢ome in with good loud speaker volume; 1.8X
at Bucnos Aires, came in the best. I get that
<tation between 8 P. M. and 10 P. M. I no-
tice this issue has the call listed, KES in
California has good volume also. I get them
after & I>. M. at night (irregular). This sta-

tion commu .jcates with K10 at llawaii, be-
cause 1 have heard both ends of the trans-
mission.

Of all S.W. stations I find that G3SW at
Chelmsford, IEngland, is the most reliable. 1
don’t think I have missed getting them for
one day: that is week-days.

This is my first attempt at SW.
appreciate hearing from any S.W. fans.
cladly answer all letters,

Here's for lots of S.W. this spring,
hetter and bigger SHORT WavE CRAFT,

YicHARD II. MARR,
99 Broadway,
Ilicksville, N. Y.

(That’s a lot of good dope you are shooting
into us Diek.  Keep it up Old Boy. This is the
Lind of letter we like to reccire. You may
rest assured it tickled us—without the usc of
regeneration—to hear that there is at least one
reader who keeps on re-reading SHORT WAVE
Crarr. That shows us that we must be giving
you fellows what you want.—Editor)

Would
Will

and

HOW TO DO IT

Editor STORT WavE CRAFT:

I want to congratulate you on the best radio
magazine published,

Many of your readers complain that the radio
manufacturers do not cooperate with them by
giving them circuit diagrams of their sets when
requested, I am a member of the National
Radio Institute and therefore I .have quite a
number of serviee sheets on various receivers
which are very useful to every radio mechanie.

But a few times I did write to different radio
manufacturers requesting diagrams of certain
receivers, enclosed one of my business cards
and I reeeived the diagram each time I wrote.
Maybe some of your readers do mnot enclose a
card or letter-head to show that they are
established radio mechanies. We cannot expect
manufacturers to give diagrams to everyone
that requests them. Show them that you know
vour business and I'm sure none of you will
tind any trouble getting them.

I am 19 years old and would like to corre-
spond with someone about my own age who
has built thie Pilot Super-Wasp Battery Model
Receiver. I will answer and appreciate all
answers.

ALBERT J. SANTORO,
203 Tillary St.,
Brooklyn, N, Y.

(This letter 48 for the benefit of our other
readers just to show how it is done.

Mr, Albert J. Santoro certainly gives you
some good advice and inasmuch as many other
readers have experienced similar treatinent, we
trust that they will profit by this letter.—
Iditor.) \ .
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N the last issue of SHORT WavE CRAFT
I we announced a $2.000.000 prize contest,

open to Short Wave ““llams” and others
cverywhere, Approximately  $2.000.00 in
radio merchandise will be awarded in prizes
by the editors, who will act as the judges
in this contest. 'T'he prizes will be awarded
to those submitting the most interesting
photograph of an amateur station, together
with the hest short technical description
of the set and the most novel ~Q.8.1."" card.
I"or the henefit of those who did not read
the announcement in the last issue of SHor?T
Wave CRAFT, we are repeating the rules
of the contest. below, We have also ad-
ranced the closing date of this contest from
April 10, 1931, to June 10, 1931,

The rules of entry are very simple and
for one thing we would like to mention, that
if you think anything at all of your station,
do not attempt to waste yvour own time and
that of the jndges, by sending in one of
those *“fogey™ half-out-of-focns photographs,
as you will be praectieally nullifving vour
c¢hanee of obtaining a prize. The old saying
is still a good one—to wit: “Anything
worth doing at all is worth doing well.,” If
vou are not a good amateur photographer
vou had better call on a friend or a pro-
fessional photographer to take the picture
of vour set. The apparatus must show up
clearly and distinetly and it is a good idea,
if at all possible, to pose yourself with your
set, when having it photographed. 1low-
over this last request is not an absolute
requirement,

With further regard to- what the judges
have in mind for the most novel “Q.8S.1.”
card, no very definite rules can be laid down
as the range of ideas will run the entire
gamut from the ridiculous to the sublime.

ITerewith is a
phone and code amateur station, together with
a photo of my ().S.L. card.
tion is
cryxtal

power
also use a 865 buffer with 2,000 volts on power
amplifier

darson
Short-Wave Receiver, 1
tricts
operating on (LW,
a short time on 3,850 K.C".

$2000.00 Radio Contest

Jack Thompson, who operates the swell looking amateur station WTANT at Great Falls
At left, below, his Q.8.L. card.

TIECHNICAL DESCRIPTION
(Sample for general style only)

Editor, SHoOrRT WAVE CRAFT,

New York, N, Y.

photo of my “Short Wave”

At present my sta-

operating on 3315-3545 IK.C.. with
control. I have a three-stage speceh
amplifier. with a 212D modulator, and K52

amplifier and 510 ecrystal oscillator. 1

and modulator tubes: 550 volts on
oscillator and buffer. I employ a Thor-
power supply and a Super-Wasp D.C,,

have worked all dis-
phone. T will bhe
(continuous wave-code) in

and 42 states on

Yours very truly, '73s
JACK TIHOMPSON, WTANT,
Box 1228, Great Falls, Mont.

$2,000.00 IN PRIZES FOR THE BEST DESCRIPTION, MOST NOVEL
“Q. S. L.” CARD AND PHOTO OF STATION

The deseription of the set need not be
more than 150-200 words in length, but it
must be written up in an interesting way.

RULES—Send a good (elear)y photo of
vour sef, at least 5 x 7 inches: also "Q.8.
1. ecards and deseription, including follow-

ing data: Power in watts (input to last
stare) of station? Wavelengths usually
used? At what heurs (Greenwich  Civil
Time) do you operate? Crystal control?

PPhone? You do not have to he a subseriber
to compete.  Address all entries to: Editor,
Radio Amateur I'rize Contest, SHORT WAVE
Crarr Magazine, 98 Park Place, N. Y. City.
I'p to the time the maeazine went to
press, we are glad to announee the names
of the radio manufacturers who have con-
tributed merchandise to be awarded as
prizes hy the judges of this contest:
P’ilot Radio & Tube Corp., Lawrence, Mass,

The Ken-Radio Corporation, Ine.,, Owens-
boro, Ky.
Tniversal Microphone Co., Ltd. Inglewood,

(alif.

Ileetrad Company. Ine., New York (City.

International Resistance Company, Phila-
delphia, Pa,

A. M. Fleehtheim & Co.,, Ine, New York
City.

Trimm Tadio Mfz. Co., Chicago, TII.

\'I Radio Laboratories, (hicago, 111

Trlm(l Manufacturing Co., Inec., Pawtucket,
. 1.

Clarostat Mfg, Co.,
York City.

Amperite Corporation. New York City,

Ce-co Manufacturing Co., Inc, Providence,

R. L.

Ilammartund Manufacturing Company, Inc.,

New York City.

Ine., Brooklyn, New
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Front view of two volt, battery type, short-wave Thrill Box receiver, with metal
This set is ideally suited to operate with the new two volt

cabinet removed,

SHORT WAVE CRAFT

Details of the New National, 2 Volt,

BATTERY TYPE “THRILL BOX”

By ROBERT S. KRUSE*

s

T

“breather” battery made by the National Carbon Co.

OST short-wave receivers have
been altogether too limited in
their possibilities.  The inter-

national short-wave broadeast
“fan” needed one sort of receiver, the
radio-telegraphing “CW” amateur
wanted another and still a third kind
seemed  necessary to the radiophone
amateur. Furthermore, all three kinds
of sets scemed to share between them
some outstanding shortcomings, which
may be listed as follows:

(1)—Lack of a continuous tuning
range, or else very cramped tuning at
some wavelengths;

(2) —Inability to work with different
sorts of antennas without readjustments
or even recalibration (“logging’);

(3)—Lack of true single control;

(4) —Poor selectivity;

(5)—Complexity, either by reason of
many sorts of coils or else by reason of
switch-gear or range-shifting condensers;

(6)—Inflexibility as to “A” and “B”
supply;

(7)—Mechanical instability.

A year ago measurements and tests
were made with the purpose of arriving
at a receiver design which should also
be suited to all three sorts of short-
wave reception — international broad-
casting, amateur phone -and amateur
radio-telegraphy,  The design went
through the well-known preliminaries

* Consulting Engineer,

HANDLING
RIM)

—S (HEAVY WINDING)
P (LIGHT WINDING)

—T (SLOT WINDING)

This drawing shows how the sec-

ondary (S), primary (P), and

tickler or slot winding (T) are
placed on the coil form.

R

“One dial tuning”
National short-wave
receiver.

April-May, 1931

The new National 2-volt tube
type, Thrill Box, intended for
battery operation is here illus-
trated and described, by Mr.
Kruse, famous short-wave ex-
pert and one of its co-designers.
Improved plug-in-coils, having
a minimum electrical loss are
employed, with ganged tuning
condensers operated by a one
dial control. The audio output
stage is push-pull and the engi-
neering and workmanship on
this receiver is of the highest
order. Experience has shown
that one of its outstanding
features is the extremely
smooth regeneration control.

e e S N —

and emerged as a model which, in the
hands of the National Company, became
a commercial chassis known as the
“SW-5.” In addition to meeting the re-
quirements previously mentioned this
chassis can readily be constructed for
either A.C. or D.C. operation; it also
provides a degree of sensitivity not usual
in short-wave receivers. OQOther inci-
dental advantages appear in the present
form, as manufactured.

Importance of Tuned Input

It is practically self-evident that good
sensitivity and good selectivity cannot be
combined unless one uses tuning ahead
of the first tube in the set—that is to
say, ‘“selectivity before gain.” Should
anyone be in doubt, it is necessary only
to recall that a few years since we had
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broadeast receivers with such “untuned
inputs,” “coupler tubes” and the like;
but now we have gone to the opposite
extreme and put one, two, and even
three tuned circuits ahead of the first
tube. The only reason broadcast re-
ceivers ever tolerated the coupling tube
was that it was considered “impossible
to produce alignment of the first circuit
with the rest because of the association
of the first circuit with the antenna.”
As soon as this was discovered to be a
mere superstition all manufacturers
dropped the coupling tube in a moment.
Why not? Has it any advantages what-
ever?

Similarly the short-wave receiver has
stuck to the “coupling tube” idea be-
cause it is “impossible to—" and so on.
Some consideration of this belief sug-
gested that it was not altogether sound;
indeed, the suspicion arose that it was
probably not more than twice as difficult
as in the usual broadcast receiver. The
ganging problem was accordingly at-
tacked as the heart of the matter. Ex-
periments soon confirmed the suspicion
that satisfactory ganging could not be

]

A master-piece in short-wave

design is represented by the

ganged tuning condensers

and the ‘“single control” dial -
shown above.

Wiring diagram of new Na-
tional 2 volt, battery tube
type, of the “Thrill Box”
S-W receiver. The antenna
couples through slot winding
(tickler or T1); the primary
winding P1 is shunted by
compensating condenser C;
in the detector coupler, the
primary is P2, the secondary
L2 and the tickler winding
(in slot) T2. The detector
tuning ecapacity is C2; R.F.
stage secondary tuning con-
denser C1.

SHORT WAVE

CRAFT
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ANT. .00025-MF.

TRIMMER
/
l

PLUG

Rear view of the National battery-

operated Thrill Box receiver, with

new two volt tubes in place. The

screen grid tubes are enclosed in the

metal shield cans on either side of the
tuning dial.

expected from cut-down broadcast con-
densers. A smaller, more rigid tuning
condenser was devised, with due atten-
tion to avoidance of all wiping contacts.

Having found the new tuning gang to
maintain alignment. it was necessary
next to assure the permanence of the
coils. This is a thing not quite as simple
as it sounds. From the standpoint of
mechanical solidity it was desirable to
wind the wire in threads, cut in a molded
bakelite form. A very few tests con-
firmed the previous experience that such
a coil is very bad on short waves. There
remained the choice of using some sort

PHONE ~~v—" %

\
SLOT
WINDING

-~
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of a skeletonized or ribbed coil-spool or
else going to a better high-frequency
material for a threaded spool. It was
known from previous work that a good
low-loss ribbed spool can be made of
black bakelite, but in the present set
such a spool would not answer because
the wire is supported at the ribs only
and can therefore shift slightly during
the handling of the coils. This shifting
produces alterations of inductance and
“raises hob” in a single-control set
though quite harmless in a multi-control
one.  The coils were therefore wound in
cut (not moulded) threads in spools
made of a special bakelite called “R-29.”

Special Coil Design

The use of a 4-pronge coil form to fit
the standard UX socket, or a 5-prong
socket like the UY standard, was very
attractive but was abandoned in favor
of a special 6-prong socket, which per-
mits complete independence of the three
windings, which appear on ecach coil
form. This independence permits two
major advantages. One is avoidance of
detector grid-blocking and the other is
the ganging trick tirst deseribed in de-
tail in an ecarlier part of this article.

The method of ganging with these coils
depends on their winding arrangement.
The heavy-wire winding is spaced to oc-
cupy a length about equal to its dia-
meter. This is not quite the best theo-
reiical form but is one which is con-
veniently maintained for all the coils of
the series, while at the same time it is
not far from the ideal. This heavy-wire
winding is used as the secondary, regard-
less of the position in which the coil is
used. Putting it differently, the heavy-
wire winding is always the tuned wind-
ing which feeds the next grid—whether
that be the R.F. tube or the detector.

“Inter-wound”, with this heavy-wire
winding, is a primary winding of fine
wire, which has 66% as many turns as
the secondary. This ratio gives almost
all of the R.F. gain which would be ob-
tained with a primary having as many
turns as the secondary. At the same
time it does not transfer as much ca-
pacity from the plate eircuit into the

SHORT WAVE CRAFT

e |
Left—Neat sub-panel
wiring of the Na-
tional S-W  Thrill
Box, designed for
the new two volt

tubes.

The graphs at right
show the very low
clectrical losses oc-
curring in the Na-
tional short-wave
coils, which are
wound on R-29 com-
position.

iy

next tuned circuit (grid circuit), where
it is not wanted. There are several
reasons why it is desirable to keep this
capacity-transferring action down. One
is that the capacity is not exactly the
same for all tubes, and will therefore

change slightly when the tubes are
changed; thus tending to disturb the
calibration or “logging” of the set. An-

other reason is that the plate-circuit ca-
pacity is—for one particular tube—a
fixed capacity, and if this capacity is
“transformed over” into the secondary
one has the effect of a small fixed con-
denser shunted across the tuning con-
denser. This is bad, because one must
then increase the size of the tuning con-
denser quite considerably to preserve
the same tuning range. Incidentally,
also, the power factor and selectivity of
the tuned circuit suffer if the primary
has more turns than the 2-to-3 propor-
tion, just mentioned.

The third winding on the form is close-
wound of small silk-covered wire in a
narrow groove at the lower end of the
spool. Tt is normally used as the detec-
tor tickler.

Problems of Circuit Alignment

It has been customary in short-wave
receivers to use two types of coils, the
antenna-coupler or R.F. input coils being
without ticklers and having provision for
coupling in the antenna through an an-
tenna winding or a smal] condenser. It
was decided in this case to avoid the
condenser-coupline  method;  for the
double reason that it tends to cause se-
vere mistuning and that noises, especi-
ally power-line noises, appear to be
somewhat more severe with such an in-
put than with an antenna coil. A vari-
able condenser in series with the antenna
does not provide proper compensation
when the antenna is inductively coupled,
the series condenser having to be reset
with almost every change in tuning. It
therefore amounts to another tuning
control and spoils the single-control
feature entirely. A “vernier” condenser
connected across the tuning condenser
will give fairly good compensation but
will not quite maintain alignment across
the tuning ccale,

April-May, 1931
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The regeneration control is by vary-
ing the detector’s screen-grid voltage; as
this has both a positive action and a
wide range which wil] produce the de-
sired action with any ordinary tube, and
with “B” and “A” voltages within about
20% either way from the proper values.

Audio Amplifier Gi‘ves High Output

Since short-wave reception sometimes
demands the use of the headset, a jack
has been provided in all models, directly
after the first A.F. tube. This does not
monitor across the audio transformer,
but is a cutoff jack, removing the trans-
former completely from the circuit when
the headset is jacked in. One is thereby
freed from the confusion due to hearing
from two sources (headset and speaker) ;
also for weak signals one has slightly
(about 3/1) better sensitivity,

The final stage is a push-pull one with
an output transformer, so that the out-
put terminals are entirely dead except
for signal voltages. In the A.C. set
there is used a pair of ’27 tubes, which
are operated to produce somewhat more
output than could be had from a '71- or
'71-A, while at the same time producing
negligible hum. In the D.C. set there is
used a pair of the new ’31 output tubes.
The biases are provided by cathode drop
for the A.C. tubes and by a “C” battery
in the D.C. circuit.

The coil ranges are so located that ex-
changes are not necessary in any band,
except the standard broadeast range
where rapid traverse is never necessary.

The coils marked ** are standard
;a)qléipment with the set, either A.C. or

Cat. No. Wave Range Meters Purpose

10 9—15  International broadcasts : com-

mercial signals: amateur
. 28-megacycle band.
11 14—25 International broadcasts : com-
mercial signals;: amateur
. l14-megacycle band.
12%%* 23—41 International broadecasts ; com-
s mercial signals. ’

13%* 38—70  International broadcasts ; com-
mercial  signals; amsteur
7-megacycle or  7,000-ke.
band.

14%* 65—115 International broadcasts ;: ama.
teur 3.5-megacycle or 3,500-
ke, band.

15 115—200 Amateur 1.75-megacycle or
1,750-ke. band.

16 200—360 Regular broadcasts,

17 350—550 Regular broadeasts.
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“Plug-Less” S-W Receiver

Mr. Avery, well-known radio engineer and author, here describes for our readers his latest brail?-
child—a “plug-less” short-wave receiver which uses switches to change from one wave-band coil
to another. BUT none of the coils are idle, as the coils not in use are “put to work,” thanks to
the genius of Mr. Avery, and those not utilized for tuning serve as R.F. chokes. This set was built
and tested very satisfactorily on both code and phone and showed excellent selectivity as well as fine

pick-up range, with no dead spots.

VERY radio experimenter of a

few years’ experience can recall

when “plug-in” inductance coils
o seemed to be the only available
method of efficiency tuning over the reg-
ular telegraph waveband (then 200 to
20,000 meters); the “plug-in” coils of
that time taking the form of “honey-
combs”, “duo-laterals”, etec.

There is as distinct a contrast between
the old method of long-wave reception,
utilizing a “table full of honeycombs”,
and a modern commercial all-wave re-
ceiver, as lies between the use of many
plug-in coils for short waves and any
‘method enabling the tuning of the whole
short-wave spectrum without “opening
the cabinet”. In the writer’s belief, per-
fection of methods to eliminate that
nuisance wi\ll as surely cause the popu-

By JOHN M. AVERY

b

Rear view of the
Avery “Plug-Less”
short-wave receiver,
asing special bi-pole
switeh to change in-
ductances.

L )]

Front view — “tun-

ing” dial at left;

“regeneration” con-

trol at right; “induc-

tance” switch knob
at bottom.

larity of the “plug-in” method for short-
wave reception to wane.

While it is true that there have been
several coil-changing ideas presented in
the immediate past, they nearly all pre-
sent the same drawbacks; complicated,
revolving-coil mechanisms with multi-
contact switches or brushes; very large
space required for installation; or use
of parts not readily available to the
average constructor. This last, is in my
belief, the most serious; as but com-
paratively few have the facilities to
make the special mechanical parts usu-
ally required.

No Idle Coils In This Receiver!

The inductance-changing method here
presented is readily adaptable to practi-
cally all short-wave circuits, whether re-
generative, radio-frequency amplifier or
superheterodyne; it utilizes simple posi-
tive-contact switches for its operation.
A most important feature of this method
of changing the coils in use is that no
coils are idle in the set, acting as energy-
wasters. For any given wavelength, the
unused coils are connected in series, and
add to the circuit’s efficiency by acting
as radio-frequency chokes.

In order to make this action quite
clear, an elementary fundamental circuit
diagram is shown in Fig. 1.
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For sake of clarity, but two inductance
changes are shown in this diagram; and
the circuit is that of the simplest regen-
erative-detector type, coupled to the an-
tenna through a midget condenser “C-5",

“A-1, A-2” are the two windings of
the lowest waveband, while “B-1, B-2”
are those of the next higher waveband,
“S-1” and “S-2” are ordinary induec-
tance switches, preferably with very low
capacity between the points “X” and
“Y”.  An examination of the diagram
shows, then, that if the inductance switch
“S-1” be placed on point “X”, only the
coil winding of the shortest waveband is
in the plate feed-back or tickler circuit,
The R.F. energy finds a path of but a
fraction of an ohm’s resistance, through
condenser C-2 of .01-mf. capacity, to the
filament circuit. Coil winding “B-1” has
become a radio-frequency choke coil, pre-
venting an escape of R.F. energy over
into the phones or audio amplifier. Simi-
larly, with switch “S-2” on its contact
“X”, only coil “A-2” is in the grid tun-
ing circuit; the grid tuning condenser
being placed directly across it, and a
low-resistance path provided to the fila-
ment through the fixed condenser C-1.
This condenser may take any value from
about .01-mf., up.

It can readily be seen, that if three or
four waveband changes are provided for,
efficiency does not decrease; since the

unused coils are drafted into active
service.
R.F. Stage Can Be Used
Should a radio-frequency amplifier
stage be used ahecad of the detector,

which is common practice at the present
time, then the unused coils in the grid
circuit perform the same function as
chokes, in what then becomes the R.F.
amplifier tube’s plate lead. It is under-
stood that the R.F. amplifier tube’s plate
would be connected to the same point in
the circuit where midget condenser C-5
connects in this simple diagram, for a
series plate feed, and that the R.F. ampli-
fier’s “B” potential would be applied at
point “Y”,

The dotted line in Fig. 1, between
point “Y” and the filament, represents
a connection that should be made if no
R.F. amplifier is used; in order that the

SHORT WAVE CRAFT
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Side view of short-wave coil shelf, and
double-pole switch with its extension
handle.

unused coils shall not be left on open
circuit, where energy might be absorbed.

From the above it can readily be seen
that, using the principle outlined, any
type of short-wave receiver may be as-
sembled, covering a wide range of fre-
quencies, without resort to manually-in-
terchanged plug-in coils.
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TN Fig. 2-A — Switch

i support member of
| insulating material.

Fig. 4—Side view of

coil shelf with one

of the brackets and
switch support.

Fig. 2. Left—below:
Drilling layout for
bakelite or other
insulating shelf on
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which coil sockets
are to be mounted.

Any Standard Plug-In Coils Adaptable

In order to make the new feature
available to the greatest number of
short-wave enthusiasts, the author has
designed the inductance unit shown in
the photograph, which can be easily in-
corporated in any receiver. Regular
plug-in coils are used in this unit (which
here happened to be the four-prong
“Dresner” make) although regular
“tube-base” or even five-prong coils can
be used. Sockets are provided for each
coil; so that the total frequency range
of the receiver may be changed at will.

The writer believes that what will be
most appreciated is that no special parts
are required for the construction of the
unit shown; since he has attempted to
restrict himself to what can readily be
found on the market.
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BRASS
ANGLE AND

/ LUG
B

UNIT'A
OF SWITCH

(FRONT
SECTION)

The following is the complete list of
parts required for the construction of
the unit:

LIST OF PARTS
One Socket-mounting shelf, drilled as

per sketch;

One Switch supporting panel, as per
sketch;

Four Pilot No. 214 sockets;

Two I.C.A. bakelite brackets, No. 34,

two inches high;

One “Twin” four-point switch. (That
made by Best Mfg. Co., Irving-
ton, N. J., was used by the
authotr) ;

Two Ya-inch brass angles;

One Pilot flexible insulated coupling;

Six 8-32 R.H. brass machine-screws and
nuts, %-inch long;

Four 6-32 R.H. brass machine-screws
with nuts, Ya-inch long;

Three 6-32 F.H. brass machine-screws
with nuts, Ya-inch long;

One set of plug-in or other S.W. coils to
cover bands desired;

One tube (to suit experimenter’s ideas;
the author used o '71-A as a
detector with wery good re-
sults).

A few feet of hard-drawn round bus-
wire; a few inches of varnished
cambric sleeve; 2 doz. lock-
washers to fit 6-32 screws; and
a few soldering lugs.

Making the Coil and Switch Support

Only two specially cut and drilled
pieces of insulating material are re-
quired. (See Fig. 2 for dimensions and
drilling lay-out.) Bakelite is probably
the most acceptable material from which
to make these two pieces, because of its
strength; although hard rubber, Insu-
line, etc., are materials more easily
worked in the home shop.

. Two “I.C.A.” two-inch bakelite (Cat.
MNo. 34) sub-panel brackets form the
framework around which the unit pic-
tured is assemble(\l[. The socket shelf is

-1 6/32 SCREWS AT
1 FRONT EDGE
OF SHELF

uNIT 8"
OF SWITCH the

6/32 SCREWS
AT REAR OF
SHELF
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Fig. 3 — Diagram showing
wiring of inductance change
switches and coil sockets.

st

bolted to these brackets with
f 8-32 brass machine-screws.
If the socket panel has been
drilled to the dimensions
shown, it will be found, upon
assembly, that one end of it
will be flush with one end of
bakelite brackets; the
other end projecting over
about one-fourth inch.

For sake of clarity in de-
scribing the assembly from
this point on, the “flush”
end will be called the “front”
end; since in a completed re-
ceiver it is the end which is
nearest the front panel, and

o oo
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How to Wire the Set

Using fairly hard-drawn round bus-
wire, make two small jumpers or con-
nectors, connecting the two 6-32 screws
with the nearest “G” and “P” terminals.
In the switch wiring diagram these arc
connections “1” and “2”.

Neatness in making every connection
in this unit is of prime importance.
“Make haste slowly’” is sound advice.
Learn to make perfectly round loops at
the end of each of the bus-wire connec-
tions, and see that the distance between
the loops exactly matches the distance
to be bridged, resulting in neat, firm
connections.

Connect the “F” terminals of the first
socket to the “G” and “P” terminals of
its neighboring socket; and so on through
the series of four sockets, terminating
the series with two short jumpers to the
two Y.-inch 6-32 machine-screws placed
in the two holes at the rear end of the
socket shelf. These are connections “3”
to “10” inclusive.

Mounting the Switch

Assemble the Best twin
four-point switch on the small
insulating panel, so that the

o
[

connecting lugs of the switch
will face down or away from

the socket shelf after assem-
bly. Two 3-inch flat-head
6-32 screws are used to mount
two le-inch brass angles to
the switch-panel; and a third
%-inch flat-head screw is
C1 placed in the vacant hole im-
mediately below the left

hex nut, with a soldering lug
under its head. A soldering

(Continued on page 485)

c2
l/
& ——i s
Fig. 1— Schematic wiring
F1G.1 diagram of the Avery “Plug-
. "B+ AF A= Less” short-wave receiver.
.
the end to which the grid and
plate leads connect. Z/./ MIDGET (2-5 PLATE). .0002-MF.
Assemble the four Pilot 7™ g
four-prong No. 214 sockets L 1<
in the holes provided; ar- 4l 6. LEAK
ranging them so that the '

“G” and “P” terminals are |G® 7 &p

toward the front end of the / @
panel or shelf. Two %-inch 7 7

6-32 R.H. machine-screws

are placed in the two holes
at the very front edge of v ///
this sub-panel.

L /; 2y
’//’67/@%
Fig. 5—Wiring external to [

T
01-MF” [
RESISTOR | .

SWITCH
1 MF, AN

the short-wave coil panel is
shown above.

Py

S
8 X o o

B+ 100,000 OHMS A+ A~

angle, secured with a small -
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Ultra Short Waves

ERMANY

By DR.

(Concluded from last issue)

RN

Fig. 8  Appear-
anco of six meter,
600  watt  short-
wave transmitter.

o

Limited by
of Ray

Range Found Scattering

SECOND series of experiments
was carried out with Prof. Esau;

on the top of the Brocken (a

famous peak in the Hartz Moun-
tains) a transmitter of greater power
(see Figs. 8 and 9) was set up at a height
of 3,740 feet—above sea level. In this
case, reception was chiefly northeast of
the Brocken, where the country is fairly
flat and whenece the Brocken is always
visible. Theoretically the possible range
might be about seventy miles.

For the transmitter there was used a
Telefunken tube (tyvpe RS-229G); the
transmitting wave was 3.2 meters; the
transmitter-operated on a vertical Hert-
zian antenna 1.6 meters (63 inches) in
length. The same receiver was used as
in the airplane. Reception was obtained
either without an antenna, with a hori-
zontal antenna about 2.5 meters (98.4
inches) long or with a vertical antenna
about 26 feet high.

At first the transmitter was set up on
the ground, on the Brocken. The range
was from 46 to 62 miles; within this

|
! patw

{
1
/

Fig., 10, Proposed ultra short wave
radiator (beacon) for navigation, in
three sectors.

field the reception strength was practi-
cally constant; while, beyond this, it de-
creased extraordinarily fast. The width
of the zone within which the rapid de-
crease took place was from about four to
nine miles. It is to be assumed that in
this area, as at the maximum range, we
have no longer a question of divect radi-
ation but one of indirect, divergent radi-
ation.  (Lake lLght through a foy—
Editor.)

In further experiments, the trans-
mitter’s power was increased by steps,
up to about eighty times the original
figure. It appeared that reception was
always obtained up to 55 miles, with any
amount of energy; though, indeed, at
various degrees of reception strength.
If one went further than fifty miles from
the transmitter, the volume of reception
rapidly decreased, and it could be heard
beyond 53 miles only when the fullest
power of the transmitter was used.

This series of experiments shows that,
with ultra-short waves, the range actu-
ally corresponds to the theory indicated
above: 1.e., the wave is essentially limited
in its propagation within the horizon.
I'urthermore, the power of the trans-
mitter has only a slight influence on the
range.

During a further series of experi-
ments, the transmitter was set up on the
stone tower which is on the peak of the
Brocken. In one direction, there could
be determined an increase in range of
twelve miles beyond what had been ob-
tained before.

It is interesting that, on using antennas
in receiving, there was found hardly any
improvement in sound strength, To be
sure, this is true only of that range

On Ultra
SHORT
WAVES

FRITZ NOACK

The results of tests on waves as low as 3 meters are dis-

cussed by the author, successful tests having been con-

ducted beticeen an airplane in flight and land stations.

The ultra short waves seem applicable to aviation

beacon requirements says the author, and another use
is to replace land telegraph wires.

within which the energy radiated by the
transmitter is directly received. In the
so-called “boundary” field (where we
have to deal, not with the reception of
direct radiation, but with that of appar-
ently divergent radiation), a little in-
crease in range could be established by
using antennas in receiving. This in-
crease amounted to about 25 per cent of
the range, in the reception of the direct
radiation.

Fig. 9.

mitter with its dipole antenna, set up

on top of the Brocken, (Hartz Moun-
tain peak).

Here’s the three meter trans-

To test the theory further, still another
series of experiments was performed.
This time the transmitter was placed
half-way up the Brocken, that is, about
1,600 feet above sea level and accord-
ingly about 1,100 feet above the sur-
rounding country. It was set up on a 52-
foot stone tower, to exclude as much as
possible the influence of the ground upon
the transmitter. The range within which
the sound strength remained approxi-
mately constant was about 41 miles. At
49 miles, the reception entirely ceased.
Here, too, it was found indifferent
whether a receiving antenna was used
or not.
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FIG A1

All the experimental results are in
more or less agreement with the above
theory. The significance of this fact in
the use of ultra-short waves is extremely
great; for, as we see, operation at close
range, at least, is extraordinarily de-
pendent on the position of the trans-
mitter and the receiver. How far we
ecan in practice cover, with ultra-short
waves, long distances through the reflec-
tion of the ultra-short waves at the
Heaviside layer, can not yet be tested
out.

In the experiments of Dr. E. F. W.
Alexanderson at Schenectady, long dis-
tances have indeed been covered. This
quite evidently is traceable to reflection
by the Heaviside layer; for people have
been able to receive his transmitter in
South America. But it seems as though
reflections through the Heaviside layer
take place only in the north-and-south
direction; in which case the magnetic
field of the earth apparently plays a
certain part.

The results which have been thus far
attained, in the above experiments in the
field of ultra-short waves (i.e., range of
reception, according to the above the-
ory; insensitivity toward disturbances
both of the atmosphere and of local
nature; absence of fading, because of the
absence of indirect deflected radiation;
the possibility of modulation at very high
frequencies; and the easy use of direc-
tional appliances) all point, as Hahne-
mann suggests, to the following fields of
application.

For aviation beacons, it appears ad-
visable to arrange the transmitters and

SHORT WAVE CRAFT
=
Fig. 11. Arrange-
ment of port and
- starboard ultra

short wave radia-
tion reflectors on
shipboard.

L )

receivers on towers. At the top of the
tower place, say, three transmitters (Fig.
10), radiating by the aid of reflectors
out three pencils of rays; each pencil of
rays is modulated in the rhythm of
Morse signals. If a plane comes within
the three pencils of rays, it is guided
as definitely as by a lighthouse. For
example, one may choose for the middle
sector, a signal two equally long
“dashes”; for the right
sector, three “dots” in
succession, and for the
left sector a “dash” fol-
lowed by three “dots”. .
Then it is easy for the
plane to keep within
the middle sector and

R

Fig. 12. It 1is
thought that by us-
ing high towers as
here illustrated,
fitted with focussed
ultra short wave
transmitters an d
receivers, that they
can be employed in
place of land tele-
graph wires.

ary #

accordingly to steer to the tower.

Similarly one can place on a ship two
transmitters with reflectors (Fig. 11),
one radiating to port and the other to
starboard; the two reflectors as before
sending out different Morse signals. In
this way, there is available a means of

WHEN TO LISTEN

Vatican City Station a Success

HE newest sensation on the short
waves is unquestionably HVJ, the
powerful and very efficient station
installed in the Vatican City, Italy,
under the personal supervision of Senatore
Marconi himself. The tests preceding the
formal inauguration of the station on
February 12 were heard by delighted lis-
teners all over the country, the signals
coming in with remarkable strength and
clarity during the early afternoon. The
success of the station is now assured.
Two wavelengths are used: 50.26 meters
and 19.84 meters. The first just about
clears the uncontrolled babel in the 49-
meter region, while the second pushes
through in daylight like the proverbial
“ton of bricks”. We understand that the
antenna power is about twelve kilowatts.

N

As the station is intended to have a
world-wide appeal, announcements are
made in several languages. English is
used freely, and short wave set owners
are having no difficulty in identifying the
transmissions.

Ultra-Short Waves From Germany

The famous Telefunken Company has
erected a special ultra-short wave experi-
mental transmitter in the neighborhood of
Berlin, and broadcasts regular programs
of phonograph music on 7.05 meters. The
-schedule is from 11.30 a. m. to 1.30 p. m.,
Kastern Standard Time, on Tuesdays and
Thursdays. Here's a chance to do some
really short short-wave work, if you have
the special but simple equipment.

DISTANCE €15 50 KILOMETERS
3.6 (Vh, T Yh, = 50 KILOMETERS'
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replacing the lights of the steamer in
foggy weather. Moreover, Hahnemann
is confident that it is perfectly possible
for ultra-short waves to replace wire
lines for land telegraphy. It would be
necessary merely to set up radio towers
at certain intervals (Fig. 12) ; each being
equipped, in the instance given, with two
reflectors placed opposite each other. One
of the latter would serve for reception
and the other for transmission; making
of such a tower a relay station. The in-
tervals between the towers, and their
height would be as great as the possible
range permits. The ultra-short waves
offer the possibility of a sharp focusing
of the rays; so that a great degree of
efficiency could be obtained for the en-
tire system. Hahnemann believes also
that the ultra-short waves offer an ex-
cellent possibility of multiple telephony
and telegraphy on a single fundamental
wave; in which case, by well known
methods the carrier is modulated by dif-
ferent telegraphic or telephonic signals.
The ability to modulate the ultra-short

TRANSMITTING
OR RECEIWING
TOWER

L T )
EXAMPLE : HEIGHT OF TOWER h 15 46 METERS

QY

F16.12

waves at high frequencies might permit
multiple operation without further ef-
fort. The sharp focusing and the plac-
ing of transmitters and receivers on
towers might well make listening-in prac-
tically impossible; so that the require-

ments of secrecy could be most fully met.
HERTZBERG

France Gets Busy

Not to be outdone by the Italians, who
now have two very fine short-wave sta-
tions, the French are erecting a colonial
station of their own. This is nearing com-
pletion at Pontoise, a suburb of Paris,
and should be in operation about the time
this issue of SHORT WAVE CRAFT ap-
pears. No definite wavelengths have been
announced, but they probably will be
chosen after tests have been made with
the major French colonies. The govern-
ment is evidently taking no chances on
having the station miss fire (as G5SW
did) an antenna power of thirty kilowatts
being contemplated.

By ROBERT

In passing, it is pertinent to note that
Great Britain, with its truly “far-fung"”

(Continued on page 191)



Arrangement of the apparatus used by Dr. Schliephake in measur-
Ing and observing the effects of short waves on the human body,

absorption, et cctera.
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H, parabolic reflector formed of wires; D,

antenna, charged inductively by the coil S; vacuum tube at R, and
beside it wave changing condenser; subject at M.

ity of powerful radio transmitters,

they are exposed to a very strong

clectromagnetic  ficld.  One  must
thercfore ask what significance these
radiations have for the internal organs,
and how the body reacts to them. This
question is justified by the fact that all
other kinds of clectromagnetic rays in-
fluence the human body more or less
strongly.

The character, however, of the reac-
tion is different, according to the wave-
lengths.  Radium rays and X-rays, for
example, because of the extraordinary
shortness of the waves and the high
cffectiveness of energy under these con-
ditions, cxereise a very strong effect on
the structure of atoms: so that serious
injuries to the organism can arise (for
instance, under certain conditions, can-
cer). Less serious are the effects of
light rays which, however, in the ultra-
violet part of the spectrum, can still
occasion serious injuries; while the vis-
ible light which we perceive is of too
low a frequency to injure healthy per-
sons. There are, however, subjects,
made sensitive by illness, who suffer
serious affections of the skin from strong
illumination. Above the optical spee-
trum, there follow the infra-red and
heat waves, whose effect on atoms is
relatively slight; in the case of still
longer waves only molecular effects are
to be expected. Here we are entering
the range of the Hertzian waves, elec-
tric waves in the stricter sense. Of
these, the shortest are about half a milli-

IF human beings remain in the vicin-

meter (.02-inch) long, and therefore just
above the heat radiations.

From direct analogy, it is to be
assumed  that the shortest of these
waves must be absorbed by human bod-
1 in the case of heat rays, and

o = e e L e
DO YOU KNOW —

g What effeet short waves have on
the hair and scalp in general?

¢ Whether the current in the exeit-
ing antenna inereases  or  decreases
when a person stands in its field?
Why?

€ If the person stoops will this affect
the reading of the antenna current
meter?

q Whether ‘cold” or “heat” is pro-
duced inside the body by an over-
dose of the high frequency waves?

( The effect of short waves on the
nervous system?

this absorption can be actually demon-
strated.

Absorption of Radio by the Bodfy

With specially-built transmitters, es-
pecially such as those which have been
described by Kohl, electric waves only
a few centimeters in length can be pro-
duced; these waves can be reflected by

April-May, 1931

HUMAN

By DR. ERWIN SCHLIEPHAKE, M.D.

Of the Jena University Medical Clinic

mirrors, exactly like light rays. If one
puts the antenna in the focus of a con-
cave mirror, then there is formed a
parallel beam of radiation which can be
concentrated again in another concave
mirror. By means of a lens placed in
the course of the radiation, the ray is
made very sharp. If a person steps into
this path, reception ceases. Since no re-
flection by the human body or only a
very slight one is demonstrable, absorp-
tion of the radiation must have occurred;
this effect is, moreover, demonstrable in
the case of other organic substances or
water. Unfortunately, not much can yet
be said about the physiological effects of
these radiations; the power of the trans-
mitters of extremely short waves is still
too low to produce perceptible changes.

It is otherwise with the wavelengths
from three meters up, to the production
of which powers of several kilowatts
can be applied. Here the above described
optical phenomena cannot be so well
demonstrated, because the diffraction is
much greater; but absorption by the hu-
man body can be very well shown.

When an antenna is inductively coupled
to a 3-meter transmitter, the oscillations
can be indicated by a detector even at a
considerable distance away. If however,
a person puts himself in the place of the
antenna, the detector responds much
more weakly, although the power con-
sumed by the transmitter remains the
same. Accordingly, a part of the power
must have been used up in the body.
The same phenomenon can be demon-
strated as follows: a closed or open os-
cillation circuit is inductively coupled
with the transmitter (see Fig. 1). The
ammeter in the circuit shows a definite
current strength. If a person places
himself on an insulating stool beside it,
the current in the oscillation circuit is
reduced. This withdrawal of energy,
however, depends on the length of the
body; for if the subject stoops, or
changes to a sitting position, the current
in the other circuit increases (Fig. 2).
Therefore, it appears as though, by the
tuning of the subject, fo about half the
wavelength, the power transmitted to
him becomes much greater.

Concentrating Power by Means of a
Reflector

By means of a large concave mirror.
one can also collect the transmitted
power to a focus. Such a mirror need
consist only of parallel wires stretched
between two wooden frames. Its height
must be equal to the wavelength, the
opening one and one-half times the wave-

4
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BEINGS as ANTENNAS

The peculiar effects caused by placing a person in the field of a short wave oscillator are

here described by one of Europe’s leading experts in electro-therapeutics.

How the

power was concentrated; the dangers and benefits; effects on the blood, and other here-
tofore little-known physiological phenomena caused by short waves are here described by

length. It is best to use elliptical reflec-
tors, with the transmitting antenna at
one focus; then the reflected radiation is
at the other focus of the ellipse. With
a “dipole” (“Hertzian” antenna) con-
taining an ammeter, especially strong
concentration of energy at this point can
be demonstrated. Here a lessening of
the current in the dipole is instantly
shown if a person steps into the vicinity.
Since the human body is to be regarded
essentially as an electrolytic system,
with regard to the electric wave, and 1
have tried to demonstrate the effect in
the following manner in a model experi-
ment.

A glass tube, of half the wave’s length,
was filled with an 0.5% sodium chloride
(salt) solution, to which gelatine was
added to prevent convection. In this jelly
the temperature was measured, at dif-
ferent places, by thermo-elements. It
was shown that the heating was great-
est in the middle and least at the ends;
being half as strong at the quarter points
of entire length as it was in the middle.
Since the maximum strength of the cur-
rent is at the middle, the greatest
heating is therefore connected with this.

Physiological Effect of Short Waves

Especially noteworthy, also, was a
feeling of vibration, which was particu-
larly evident if the hand was raised in
front. We could establish this sensation
only at our transmitter, which is op-
erated with 50-cycle alternating current.
There must be, therefore, a direct influ-
ence on the nervous system. Here too
we have, therefore, another proof that
the ultra-short radio waves exercised an
effect on the nerves.

These vibrations are also felt if the
hand is placed in a condenser’s field.
Many persons who remain close to the
transmitter also experience remarkable
sensations on the head, near the roots of
the hair; these are like a peculiar
prickling, the hair likewise standing up
a little. In many subjects we could also
observe slight increases in bodily tem-
perature, which however did not exceed
0.5 of a degree, Centigrade (0.9 degree
Fahrenheit). Since the body contains
extremely fine regulators, by which the
temperature is always kept constant, and
since also the amounts of energy which
can be conveyed into the body, even by
powerful radio transmitters, give (when
translated into heat units) only a rela-

"~
<

Dr. Schliephake.

tively low number of calories, this in-
crease in heat is probably not attribu-
table to the received energy alone. As
is to be shown later, nervous effects may
play an important part in this.

The effect on the nervous system is
plainly felt by all persons who work a
fairly long time with short waves. The
sensations are different with the indi-
viduals; there are persons who are rela-
tively insensitive, and others who very
soon complain about the disturbances of

Effects of the Electrostatic Field

It is much easier to study these
changes by using the condenser field.
Here it is not the electromagnetic wave
which is used, but the electrostatic field,
which always accompanies it. Here, how-
ever, the effect may be much more
strongly concentrated. I have generally
used plates four inches in diameter, be-
tween which the parts of the body in
question were treated. The field be-
tween these plates suffices to heat 100

L

Fig. 2.
One of the
most inter-
esting effects
of placing a
human being
in the field
of a short
wave (high
frequency)
oscillator 1is

that of ab-
sorption. The
antenna “D”

is excited by
the power
tube and loop
circuit at the
left. Do you
think the an-
tenna current
is increased
or decreased
by bending
the body?

Lo

their health. Usually there is first an
increasing sleepiness; they are very tired
by day, but at night they sleep badly.
Several times a night they start out of
their sleep, and they are tired and sleepy
in the morning.

These phenomena increase more and
more. Often there are also intensive
headaches, particularly covering the
back of the head. Many persons com-
plain of digestive disturbances and pres-
sure on the stomach. Most of them are
furthermore easily excited and irritated,
being inclined to complaining and to
violence. This increased excitability of
the nervous system can also be shown by
electrical tests of the nerves.

cc. of a 0.5% sodium chloride (salt) so-
lution 5 degrees C. (90 F.) in one minute.
If parts of the human body are intro-
duced into this field, and the blood is then
taken from some part of the body (for
instance, from the earlobe) on investi-
gation obvious changes are found.

The number of red corpuscles per
cubic millimeter is very greatly in-
creased; i.e., if they formerly amounted
to 5 million, the number has risen to 6
million. The same is true of the haemo-
globin (a constituent of the blood) and
the white corpuscles, the number of
which likewise increases. But this is not
always true to the same extent, depend-

(Continued on page 481)
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How to Overcome Them

SHORT WAVE CRAFT April-May, 1931

SNAGS
In S-W Receivers

. : : W
How to tell «wwhen the set is adjusted to maximum SWITCH PHONES
. . . i R4
sensttivity; how to overcome “dead spots” on the Typical short-wave receiver hook-up, showing var-
osctllator dial; swinging signals and their cause, iable series antenna condenser for curing “dead

and how to remedy *

OME short wave sets seem almost

alive—they howl when you move

near them. Others will only work

spasmodically, and the signals are
heard at irregular intervals. There are
lots of other little drawbacks associated
with short-wavers, but all these troubles
have definite causes, and we will run
over the commonest and see how to avoid
them.

The first thing to remember is that
vou are dealing with wireless waves
which because they oscillate several mil-
lion times a second, will skim along the
surface of even a picce of ehonite (hard
rubber) to earth. You want them to go
through the sct first, so see that the set
and batteries are thorouchly insulated.

This is easily done by standing both
set and batteries on small glass or porce-
lain insulators—ordinary little glass pots
will do. If you cannot get these, use
rubber feet.

Tuning is always very sharp, so dials
must be handled very gently, and a slow-
motion dial for the tuning condenser is a
great help. To simply swing the dial
round will only result in a series of
“chirps.”

The set is sensitive when you hear a
slight hiss in the phones on turning the
reaction condenser, and it should be kept

The convolutions of short wave coils
may be held rigid by means of string,
as the illustration shows.

spots”; R. F. chokes in the phone leads help to

‘/lo-u‘/lllg . eliminate body capacity effects.

in this condition while searching. Often of signals are swaying aerial, vibrating
the set refuses to hiss or even oscillate. coils, or shaking of the detector tube.
Here arve the remedies. The remedies are to pack up the base
Try a very small variable condenser, of the valve with cotton-wool, and to see
a .0001, or a ncutralizing condenser in that the coils are quite rigid. The coils
series with the aerial lead, as shown in  may be made rigid by threading string
the diagram at head of page. Join one crosswise between the turns, as shown
end to the aerial terminal of the set and in the coil diagram.
the other to the tap on the aerial coil. If your aerial cannot be made taut, use
Adjust this until the set will oscillate an indoor one. Signals are usually just
over the whole range of the tuning dial, as strong.
when the regeneration condenser is full Howling which occurs when a station
in. is almost tuned in is often caused by a
Instead, you can wuse two 16-inch too high value of grid leak. Three
lengths of ordinary insulated bell wire, megohms is a good average value.
as shown on the right. Join one end of If the set howls when you go near it,
one picce to the lead-in and one end of it is because your body is acting as a
the other piece to the aerial terminal of condenser and allowing the waves to
the set. “earth” through you. The remedy is to
4 isolate the phone by fitting R.F. chokes
LEAD-IN  BELL WIRE as shown above.
s O T These chokes are easily made by wind-
¥ ing sixty turns of No. 26 DCC wire on a
AER;\AL — gne-ingh diz.imeter former. One is placed
|_ TERMINAL ON SET in series with each phone lead.

] Also, the set may howl when you are
The_“smlp‘l‘est” antenng condenser to tuning-in. See that the connections to
Eli'li]slirill?;et\\'3li)?élce:pggsk’ ’“ Is made b){ the moving plates of the two condensers

cach other as )SehO:lelle arounc are good, and that these are properly

’ connected to earth. If it still persists,

Then twist them together lengthwise, You must fit long handles to the control
without letting their free ends touch each  knobs.

other, until the set will oscillate freely. Use a ground connection if you find it
The wires, of course, are really acting as @n improvement, but keep it short. With
a variable condenser. an indoor aerial a length of wire on the

If you are using a single coil, moving floor or under the carpet makes a good
the aerial tapping one turn to either side &round.—The Modern Boy.
will often help.

Fierce regeneration may cause trouble, !
the set going into oscillation with a Have You Got a
“plop.” This is due to either too large a ;
tickler coil or too much plate-voltage on Good Short Wave Idea?
the detector tube. Something you have tried out and found
Cutting down the filament current of practical? = All ideas accepted and pub-
this valve will also help. A rheostat lished will be paid for at regular rates.

Write a short description of the wrinkle,

should be used to control the detector circnit, or “what have you” and mail it,
tube, as shown above. y with a sketch or photo, to

Suppose the signals swing in and out NEW IDEA EDITOR
quickly. This is not the same thing as
fading, when they just die away grad- Short Wave Craft
ually and slowly come in again. 96-98 Park Place, New York, N. Y.~

The causes of the sudden disappearance
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Member American Physical Society; Member Association for the Advancement of Science.

LOUD SPEAKER

Perfected Tele-
vision will be a
commonplace to-
morrow, the
author of this
article predicts,
and in fact the
excellent televie
sion results so

TELEVISION

far obtained
seem to guar-
antee the accu-
racy of his pre-
diction,

entitled “The Wireless Telephone,”

the first on the subject to appear

in print. This was written in a

day long before the advent of broadcast-

ing, and while code communication was

the only practical application of radio

or, as we called it at that time, “wire-

less.” At that time I made the following
declaration: ,

“The author predicts that, in less than

ten years, every farmer will be able to

operate his wireless telephone, when the

IN February, 1910, I published a book

Another of Mr.
Gernsback’s pre-

dictions — the
radio - controlled
television mili-

tary plane, which
radioes back to
headquarters
whatever its
‘“eyes”” see.

instruments will be housed in a box a
foot square.” Remember, this was in
1910. Just about ten years later, the
technical means available for radio tele-
phony overtook the prophecy; and in
1921, eleven years later, actual broad-
casting on a national scale became a
reality, when indeed every farmer had
his “wireless telephone”.

The remarks which I am about to
make here are not concerned with what
is to happen in radio during the next
year, or even five years hence; but I am

*Lecture delivered before the students of the
R. C. A. Institute, December 19, 1930.

Ultra - Short -
Wave apparatus
will undoubted-
ly be extensively
used by the med-
ical profession
of tomorrow in
the treatment of
various diseases,

as the results al-

ready obtained

prove very in-
teresting.

.

again venturing a long-range prediction,
of what radio will do for us in the years
between 1940 and 1950.

Television

This may see quite a long jump into
the future; but I am taking it purposely,
because we have a pretty good idea of
what radio will accomplish during the
next few years.

During the years immediately ahead, I
do not look for anything very revolu-
tionary in radio. Even television, for
which we have all been waiting patiently,
is just about to break. We are so certain

The author
states that to-
morrow we shall
probably project
ultra - short
waves from
planes to the
ground, which,
with suitable in-
dicators, will de-
termine for us
the presence of
unseen ore.

of its advent that it is no longer neces-
sary to “predict it,” because it really is
already here. While it is still in the
laboratory stage, we may say that, dur-
ing the next few years, television will
become as popular as aural radio is to-
day.

Of course, as I have said many times,
I certainly do not believe that the solu-
tion of television lies in the perfection
of a mechanical scanner. Anything me-
chanical, relying upon motors, discs, etc.,
is not the solution of television. It will

M r. Gernsback
believes with Dr.
Tesla that in
the near future,
we will see
radio transmis-
sion of power
an accomplished . = |

fact. P v o e

“E;E T O e
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be an electronic tube, such as that re-
cently demonstrated by the Californian,
Farnsworth, that will do the trick. The
electron beam on the inside of a tube
has no inertia, no fatigue, and is not
likely to get out of order as quickly as a
mechanical motor-disc arrangement.
The combination of radio with tele-
vision will probably be solved completely
during the next two or three years. By
1935 it should be possible for a station
to broadcast both oral and visual im-

By suitably
choosing the

wavelength X
as to pierce the - x
Heaviside layer, \\k\
the author be- \\\
lieves we will |[[ "
have no difficul- [Aipe™ HEAV(SIDE
ty in radioing & \*— LAYER
other planets. \\\
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pulses, all on the same carrier wave,
without dividing the transmissions as we
find it necessary to do today. Television,
in my estimation, will never be popular
as long as a multiplicity of waves are
needed. I know that many engineers
will contradict me on this point; they
will say that, because of the high fre-
quencies necessitated in television, it is
impossible to accomplish the desired re-
sults by a single wave. I am quite
emphatic in stating my confidence that
the future will prove me right on this
point also.

Of course, we will have television in
the home; and the sets will be made in
such a way that you can turn on the
switch and get both the audible and the
physical programs at the same time. You
will have tone control and volume con-
trol, just as you have today; but you
will have also a television control which
will give you the images, not merely in
black and white, but in their natural
colors. '

But television will also enter into the
motion-picture house or the theatre
where, for the benefit of large assembled
audiences, the television screen will dis-
play distant events such as (for in-
stance) inaugurations, foot ball games,
boxing events, explorations, etc. I can
see where a future polar expedition will
hook-up with the National Broadcasting
Corporation and show us what is going
on at the other end of the world.

Radio Controlled Planes of Tomorrow

A few years back I predicted an auto-
matic  television-controlled airplane.t
When I conceived that idea, it was not
yet possible to send an airplane aloft

(Continued on page 479)

T See description
and illustration
of this idea, page
10, March-April,
1931, issue of
‘“Television
News” Magazine.

Our great-grand- |
children will
probably consid-
erinterplanetary
travel an every-
day occurrence,
signals as well
as power being
transmitted to
the space-flier by
radio.

POWER

FROM EARTH
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THORDARSON

. stages.
45 PACK UNIT

For the Short-Wave Fans who desire greater
power output from the second audio stage, this
power amplifier will be found useful.
ploys tico ’45 tubes in the push-pull output
stage and °27 first audio tube.
I is to be operated on 110 volt, 60 cycles, A.C.,
The plate supply furnishes the “B”’
current for the tubes in the R.F. and detector

It em-

This amplifier

is reduced to a minimum by

liberal size chokes and transformers.

A POWER AMPLIFIER

for Short Wave Receivers

OWER AMPLIFIERS suitable for
use with short wave reeceivers have

to be very carefully designed and

balanced, otherwise there is liable
*0 be an objectionable “hum” noticeable
in the loud gpeaker and not every power
amplifier is sufliciently stable to operate
on short wave signals.

General Requirements

The two-stage, audio frequency, power
amplifier here illustrated and deseribed
was constructed and tried out success-
fully, with practically no “hum” audible
in the loud speaker and without audio
frequency “howls” being set up. It is
important to mention perhaps, in pass-
ing, that the amplifier was tested in
connection  with a Hammarlund short
wave receiver, employing one stage of
tuned R.I°. ahead of the detector, with
the usual throttle condenser control of
the regeneration.

This amplifier is a good all-around
piece of apparatus and can be used in
conjunction with any broadecast receiver
and also for amplifying phonograph
pick-up signals, by connecting the output
of the magnetic pick-up to the phono-
graph jack shunted across the input
terminals of the first A.JF. transformer.
One of the most important points to
wateh out for in building any audio fre-
quency amplifier, particularly those of
the power type here described, is the
proper positioning of the various trans-
formers, choke coils, ete,, so that the
magnetic fields of the transformers do
not interact on one another and thus
constitute one of the frequent causes of
an objectionable “hum” or other noise
heard in the speaker as a “background”
o the signal being received. It is there-
fore desirable that the inexperienced
constructor follow the general layout of
the apparatus comprising the amplifier
as here illustrated.

By H. W. SECOR

The First Audio Stage
Looking at the wiring diagrams pre-
sented hercewith the reader will see that
there are two optional suggestions for

THOR.
N¢ 3660

building up the first audio stage, the
first method involving the use of a Thoy-
darson R260 (or its equivalent) A.F.
transformer. The transformer used in

ijf./:/vvvvvv:/:/dﬁ -« TO10V. 60 CYCLES A.C.

$/ " 2V. HEATER SUPPLY — TRF. SEPARATEDAT LEAST

12° FROM AMPLIFIER..

!,rf’
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s . Tol110V
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3 - 53 = | eocvcies
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on N2 2408

Plan view of power amplifier, showing exact position of the various parts as
found best in the author’s experiments.



April-May, 1931

SHORT WAVE

CRAFT

119

PHONOGRAPH SO0,000 OHM TONE REGULATOR (OF’TIONAL) ND POWER )PUSH PULL AGE.
it THORD.TR. VAR.RESISTOR  CENTRALAB N2.41-009 RADIOHM. 242 AR (POWER)PUS STAGE.)
[v—= NeR260 / COND. .006 MF, \\
-..D(EI'- . / 22'7»(}$IA.F.STA62)L THORD. Q45 L
g

’

(é lJ) 0

Dy ouTeuT

f

= = X 1000

To 2%aV. OHMS

HEATER CKT. .

oL
IN TUNER I S ooy
%

3
i

2%2v,AC

)
135VF 1800

ullh

X = 1MF,

180VAO—2o "> : ¥

000
OHMS

CONDS.

250-300V.4+ O—

}
13,400 OHMS
VOLT. DIVIDER.

280
RECTIFIER

N ] f <
FIL.AND HEATER 1 45 3 THORD.
e A
N2.T3660 1 S
1 g
.G §
5
=6 3
To1ov. §
4500 OHMS 60 CYCLES
i A.C }
~1900 OHMS C 2 \M B
l FiL. FOR

= (ALL TRF. CASES
GROUNDED TO B-)

Complete wiring diagram of the A.C. operated power amplifier for short-wave reception, the amplitier using th

Thordarson '45

any case, should have a low ratio be-
tween the primary and secondary turns.
The second method, and one which has
received great favor at the hands of
short wave enthusiasts, comprises an im-
pedance or choke coil coupling as the
optional diagram herewith delineates.
The impedance used in tests by the
writer was the Thordarson Autoformer,
type R190, the detector plate lead being
connected to the “P” terminal of the
autoformer, the B plus feed wire to the
“B” terminal and the grid terminal
(“G”) from the impedance connecting
to one terminal of a .25 mf., fixed con-
denser (250 voltage rating). With im-
pedance coupling of the first stage into
the 27 tube, a 100,000 ohm potentio-
meter (Clarostat or other equivalent
type), serves to balance the input to
this tube. Grid bias for the first audio
tube is provided by the 1800 ohm resis-
tance, shunted by a 1 mf. condenser.

Tone Control Feature

A tone control circuit was tried out
very successfully with this amplifier and
the one tested comprised a fixed con-
denser of .006 mf. in series with a
specially tapered, variable resistance
(Centralab No. 41-009). It may be of
interest to many to know that this tone
control circuit is the same as that sup-
plied on many of the commercial broad-
cast receivers, the only difference being
that a more elaborate scale for the tone
control feature is provided. The tone
control regulator comprising the con-
denser and specially tapered resistance

in series. can also be shunted across the
two grids of the '45 tubes in the second
A.F. push-pull circuit.

A number of ground connections arc

END VIEW SIDE VIEW

Al 1
AVERAGE
FILTER

LA

N/
FLECHTHEIM, NEW "THIN DIELECTRIC" TYPE FILTER COND.

Note the remarkable saving in space
afforded by the use of the Flechtheim
thin-dielectric type filter condensers.

HEATER AND FIL.
TRANSFORMER

I
T0
TUBES

r USE 400 OHM POTENTIOMETER
OR CENTER TAP(ADJ.) RESISTANCE.,

)

In some cases the center tap on trans-

formers is not at the exact electrical

center of the winding, in which case

the return lead is best connected as

shown to the arm of a 400 ohm poten-

tiometer. This permits adjustment for
exact balance.

“power compact” for the plate supply.

indicated in the diagram and where the
various transformers, condensers, ete,
are not mounted on a metal sub-base, all
of the ground connections indicated are
joined to one piece of wire, not smaller
than No. 14 B & S gauge, and of course,
all joints should be soldered.  The out-
side metal casings of all transformers
and condensers should he connected to
the common ground wire, so as to mini-
mize all noises or hum in the reproduc-
tion at the loud speaker.

Second Audio Stage Is Push-Pull

For building up the push-pull power
stage, which involves the use of two 45
tubes, Thordarson input and output
transformers or chokes were utilized.
The input transformer is a regular Thor-
darson T2408 push-pull type, with cen-
ter-tapped secondary, while the outpnt
unit was a Thordarson center-tapped
choke coil, type T2420.

The grid return cireuit from the 45
power tubes has a 50,000 ohm and 750
ohm resistance connccted in series with
the center-tap terminal “C” of the fila-
ment transformer winding, supplying the

21 volt A.C. to the 45 tubes, One of
the Thordarson ’45 compact push-pull
amplifier plate supply units was em-

ployed, as the diagrams show, this unit
containing two filament supply windings,
the high voltage winding for the plate
supply and also the two, high impedance
choke coils for the main B supply filter.

A word of caution to those building
an amplifier of this type, is to test out
all transformers, choke coils and resis-
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450
ALL FREQ.THORD."AUTOFORMER."
YO PLATE
/ OF SET .25 MF,

«G

P I

100,000 OHMS

)|

B’ POTENT. f
"B+ 45V, c= 1800
ohms
tances for electrical continuity. Most of

these tests can be very well made with a
milliammeter and a small B or C bat-
tery. If one of the resistances in the
grid return ecircuit, such as the 50,000
ohm unit, should be open-circuited an
objectionable hum would be heard in the
loud speaker. All of the resistance-coils
used in building this amplifier were of
the baked enamel type made by the Ward
L.eonard Company and they have per-
formed very satisfactorily indeed.

Source of Filament Supply

One of the important points about a
good audio frequency amplifier is to see
that not too many transformer windings
are grouped together on one core.  As
a number of leading short wave experts
have pointed out, it is better to have the
filament cupply transformers split up;
so in this amplifier we find this condi-
tion. A Thordarson T-3660 filament sup-
ply transformer delivering 2.5 volts sup-
plies the hceater current for the R.E.
and the detector tubes, as well as the
first audio stage of the power amplifier.
A separate filament transformer wind-
ing supplies the 45 tube current and a
third separate filament supply winding
furnishes the 5 volt current for the 'R0
rectifier tube.  All of these points help
to make a quiet operating amplifier and
one of the leading radio engineers told
the writer, that he never built any set,
especially a power amplifier, unless he
connected up  the transformers on a
“bread-board” and moved them around
until the condition was found where a
minimum hum was noticed in the loud
speaker.  Sometimes transformers have
to be placed at right-angles or in other
positions in order to prevent inter-action
of their stray magnetic fields, It was
found in the present case that in order
to reduce the hum to the lowest possible
limit that the heater supply transformer
T-3660 had to be vemoved from the gen-
cral layout of the amplifier and placed

Instead of coupling the detec-
tor output through a regular
transformer to the first audio
tube, a Thordarson all-fre-
quency ‘“Autoformer” (im-
pedance) may be used as per
hook-up herewith.

e %

at least 12 inches away from the other
transformers and amplifier apparatus to
prevent pick-up of the magnetic field.

Details of the Filter

Looking at the filter circuit for a mo-
ment we see that the two chokes are con-
nected to the terminals 1, C, and 2 at the
top of the left side of the Thordarson 45
compact. Three high voltage condensers
of the Flechtheim extremely compact
lype were used, having capacities re-
spectively of 4, 4 and 2 mf.

April-May, 1931

Flechtheim 250 volt type, (250 being the
working voltage). If you should see the
plates of your rectifier tube get red hot,
shut off the amplifier and start gunning
for a short-circuited filter condenser.

De Forest tubes were used with very
gratifying success in all of the stages
of the amplifier and very satisfactory
performance in amplifiers during the
past year has proven that they do stand
up and give quality as well as service.

Hints On Eliminating “Hum”

1—Ground all
denser cases.
2—Test grid return bias resistors for

“continuity” and by-pass condensers
for ‘“short-circuits”.

transformer and con-

3—~Center tap on filament transformers
may not always be at exact electrical
center; connect 400 ohm potentio-
meter across filament winding and

Gy

Optional connection of “tone |
control” wvariable resistance |
and its .006 m.f. condenser
across the grids of the push-

join grid return lead to arm of

The great potentiometer,
TONE CONTROL
RESISTANCE
'S

]
| -
.006-MF,

pull tubes.

R i

saving in space afforded by use of these
Fleehtheim compact type condensers is
shown in one of the diagrams herewith
and they only occupy about 's the vol-
ume of the average high voltage con-
denser supplied for filters of this type.
In any case the condenser should have a
working voltage of approximately 700.
The 13,400 ohm voltage divider re-
sistance shown in the diagram is of the
Ward Leonard baked enamel type and
performs in very excellent fashion, with-
out getting so hot that one can fry flap-
Jacks on it, as some of these *19c¢
special’”’ resistances are wont to do. A
potential of approximately 350 volts was
measured with a Flechtheim voltmeter
across the output terminals of the filter,
or in other words across the end termin-
als of the voltage divider resistance.
Each step or tap on the voltage divider
is shunted by a 1 mf. condenser of the

EXTRA FILTER TO CUT DOWN HUM

RECTIFIER Y = e
CONDENSERS |~

|

—

e
VOLTAGE

DIVIDER

AN
~— USUAL FILTER —

With some “B” eliminators (or when using some power-pack filter circuits)

there is still an objectionable “hum”;

an extra filter between the usual one and the voltage divider resistance.

the circuit herewith shows how to add

The

chokes and condensers in the extra filter have values identical with those in
the usual filter.

(

4—D>Mecasure current in both sides of 45
plate circuits and also in both sides
of '80 rectifier tube plate circuits; if
these are unequal this trouble should
be rectified as it is liable to cause
hum. Sometimes a new tube is re-
quired in order to eliminate hum.

Sometimes the A.C. supply plug,
where it fits into the house service
receptacle, has to be reversed.

5

6—In some cases, or with some ampli-
fiers, it may be necessary to employ
an extra high voltage filter as one
of the diagrams herewith shows; in
other cases a greater filter condenser
capacity has to be employed.

7—XKeep the ’80 rectifier tube away from
the input transformer, as the field
from the tube often reacts on the
first A.F. transformer: result — hum.

8—>Sometimes a ““hum” is picked up from
the detector and R.F. tuner stage and
is then amplified by the power ampli-
fier. Listen to your detector output
with phones to ascertain if it is hum-
free.

9—Sometimes an objectionable hum is
due to the dynamic speaker itself,
necessitating the use of a larger con-
denser across its field. Don’t crowd
dynamic speakers on top of R.F.
tuners, detector circuits, or power
amplifiers if you want hum-free re-
ception.

(Continued on page 478)
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This Regeneration Control
Does Not Aftect the

ERHAPS the worst feature of the
average short-wave receiver is
the fact that the regeneration
control generally has a large
effect on the tuning of the receiver.
That is to say, a slight change of a few
degrees on the regeneration condenser
dial will probably alter the tuning of the
receiver by as much as 400 kilocycles on
some points of the dial. Sometimes it
may be more than this, and at others it
will be less; all depends upon the ca-
pacity of the regeneration condenser
and the particular wave-range upon
which the set happens to be working.

All this, of course, helps to make the
tuning of a short-wave receiver a very
great deal harder than it should be. We
have quite enough to bother about al-
ready because the tuning of a short-
wave receiver is at the best of times,
very, very sharp indeed and always very
much sharper than that of the average
broadcast receiver. With receivers which
play in this manner, it is necessary to
keep moving the tuning dial after every
adjustment of the regeneration dial, to
make up or compensate for the change
in tuning caused by small adjustments
of the latter dial. The ideal regenera-
tion control should work distinctly as a
“volume” control and should not have
the slightest effect on the tuning. The
modern broadcast receiver uses but one
dial and two small knobs—the main dial
for the tuning, of course, one knob for
the volume and the other to switch the
receiver on and off. The volume con-
trol does not have the slightest effect
on the tuning of the main tuning dial,
because a modern broadcast receiver
does not use regeneration and controls
volume by some totally different method,
which does not have the slightest effect
on the tuning. If some such method could
be used in the short-wave receiver, our
problem would be solved; but, as men-
tioned before, we must use regeneration
and thus the problem remains as promi-
nent as ever.

:
%

By MANDER BARNETT

Short Wave Sets have suffered
somewhat from the de-tuning
effect caused by changing the
regeneration dial — with this
system you do not have to
“follow” up on the tuning dial.

Series Plate Resistance Not Best Method

In an attempt to provide a satisfac-
tory arrangement which would overcome
this very annoying defect—if not to com-
pletely cure it, at any rate to lessen it
—the writer has been experimenting with
various arrangements of regeneration
controls. After a while, it was decided
to abandon the use of the variable con-

[ )

Fig. 2—The “regen-
eration control” cir-
cuit finally evolved
by the author; it
calls for a 500,000

1k

Tuning

the set will stop oscillating, that the
sensitivity of the detector tube is greatly
impaired. This can be overcome to some
extent by using extremely small tickler
coils; but then the set will very often
refuse to oscillate at all on the shortest
waves. The writer’s demands were for
a recciver which would operate to the
very lowest of the usual short waves
(about 10 meters); so that this method
had to be ruled out. Some commercial
receivers appear to use this type of con-
trol quite successfully but, personally, |
have found it not very good, for the rea-
sons described.

Tickler Shunt Resistance Tried
The next arrangement tried was that
shown in Fig. 1; this certainly provided
quite a nice control of regeneration, and
the effect on the tuning was practically

4 T R.FC.

_500,000
OHMS

ohm variable resis-

f

5 T
tance shunted across — Cc2 /
choke RF.C. " This .‘o\o - 001~ MF. m |
control does not alter !
the tuning. TICKLER TO//
) "
~ 58 B Sraces

denser as a means of regeneration con-
trol and use some form of resistor con-
trol, which appeared to be much more
promising. The first method tried was
that of putting a variable high resistor
in series with the detectors “B-+" lead;
but although this seems to be fairly
popular today, it has rather a bad fault.
It is sometimes necessary to reduce the
“B” supply to such a low figure, before

RNy

Fig. 1—The tickler
“shunt  resistance”
control of regenera-
tion proves quite
satisfactory, having
a negligible reaction
on the tuning, but it
is surpassed by the
circuit shown at Fig.
2 above.

)]

negligible. The only trouble was, how-
ever, that this arrangement also would
not operate satisfactorily on the very
shortest waves. This was due, no doubt,
to the fact that the resistance itself was
shunted directly across the tickler coil,
and thus the tickler coil was too highly
damped for operation on very short
waves. :

The Best Circuit Finally Found

The arrangement finally adopted was
that shown in Fig. 2; here the coil itself
is not damped at all and the “B” volt-
age remains constant at all times. An
examination of the diagram will soon
show how the arrangement works. It
will be seen that the resistance R (about
500,000 ohms) is shunted directly across
the choke coil RFC. The actual regen-
erative effect is obtained by the tickler
coil and the condenser C, which is a
fixed capacity of about .0002-mf. The
action is as follows: When the resis-
tance R is at its highest value, the choke

(Continued on page 488)
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How To Build the Latest Type of Amateur

' P HONE | RANSMITTER

Employing Class “A”, “B” and

NFORTUNATELY for his read-

ers, the present writer is an en-

E J gineer by profession and an au-
thor merely through circum-
stance. It seems that the writers who
fill the pages of America’s “fan” papers
suffer from either a surprising lack of
technical information or from a lack of
the pedagogical genius necessary for the

I o

By C. H. W. NASON

Bhort Wave Specialist

This amateur transmitter can

be used for phone or code,

and operated with or without
crystal control.

“C” Amplifiers

transfer of that information to the lay
mind. Certain considerations arise in
the design of all apparatus, which are
best concealed in the author’s notes,
rather than cluttering up the mind of the
“ham.” On the other hand, there are
some facts which should be retailed

“wholesale” to the man who has to do

the operating in the last instance.

‘I!
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Phone  (also code) transmitter wiring

diagram showing
crystal control circuit in lower right hand corner.
of plugs either a Morse key or milliammeter may be plugged

is as desired.
By means

The microphone (two button) is connected
to the three terminal primary of the modulation trans-

former “T1”,
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The writer is about to give specifica-
tions for the construction of a short-
wave ’phone transmitter to operate in
all bands open to amateur ’phone trans-
mission. A main consideration in the
design has been the availability of the
components employed. A glance over
the list of materials will show just how
closely this requirement has been met,
and disclose the. fact that the trans-
mitter will cost no more than an excel-
lent broadcast receiver. In order to
avoid expense, crystal control has not
been made mandatory, and an alternate
connection for the use of a simple Hart-
ley oscillator is given. It is assumed
that the constructor has had some ex-
perience in the construction of radio ap-
paratus—if not, there is little use in his
constructing a piece of equipment for
the use of which rigid license require-
ments must be met. Because of this pre-
cupposed experience, the writer leaves
the construction of the transmitter en-
tirely to the judgment of the builder,
and will deal entirely with the theory of
its operation.

It might first be advisable to note the
fact that vacuum tubes are operated in
three fashions as amplifiers. In normal
practice an amplifier tube is operated in
such a fashion that the change in plate
voltage is linear with respect to the volt-
age applied to the grid. In this mode of
operation, no harmonics of the input fre-
quency are evident in the output, and
the amplifier is said to be distortionless.
In order to secure the highest degree
of power efficiency—i.e., the greatest
A.C. output for a given D.C. supply
power—the tubes used in R.F. power am-
plifiers are at times operated on portions
of their characteristic curves which are
not linear. This does not mean that
distortion of the modulation will occur;
since any harmonies produced prior to
modulation will be harmonics of the
carrier frequency and will be filtered out
in the tuned amplifier circuits. Mark
that these high-efficiency amplifier cir-
cuits are not used after the modulated
stage, unless push-pull circuits are em-
ployed; in which case the distortion can-
cels, according to the well known effects
in push-pull circuits. By the following
definitions you will become acquainted
with the special types of amplifiers and
their uses. -~

“Class A” Amplifiers
In “Class A” amplifiers, the grid bias
is so chosen, and the applied signal so
limited, that the plate current is never
reduced to zero during the negative half-
cycle of the signal nor is the grid per-
mitted to draw current nor swing posi-
tive during the reverse half-cycle. If
the tube is operated at all times along
the linear portion of its grid voltage-
plate current curve, the distortion pro-
duced will he negligible. This mode of
operation is used in audio amplifiers,
modulators and R.F. power amplifiers

following the modulated stage.

“Class B” Amplifiers |
In the “Class B” amplifier the grid-
biasing voltage is such that the steady
%

.
.
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plate current is reduced almost to zero.
That is to say, it is biased to “cut-off.”
The biasing voltage required for ‘“cut-
off” of the plate current is obtained by
dividing the operating plate voltage by
the amplification factor of the tube.
These amplifiers have the advantage of
exceedingly high efficiency, and may be
used without incurring distortion as R.F.
power amplifiers prior to modulation and
as push-pull amplifiers after modulation.
In the latter case, any second-harmonic
distortion present will cancel out.

~ They may also be employed as modu-
lators or as A.F. amplifiers, where it is
possible to match evenly the opposing
circuits in push-pull. When operated
after this manner, they are sometimes
termed “push-push” amplifiers. The pro-
portions of the input signal should be
such that the normal current for the tube,
with the operating plate voltage used, is
obtained; this will occur when the grid
is swung slightly positive during each
half-cycle.

“Class C” Amplifiers

A vacuum-tube oscillator represents a
special case of a “Class C” amplifier. In
this class of operation, the output power

Parts List

T1 Amertran 923-A Mike Input

T2 DeLuxe 2nd Stage

T3 “ PF281A Power Transformer

L1 “ 103 Impedance

L2 “ 101 Impedance

L3 " 4 6 |

L4 “ 709 “

L5 “ 854 Choke

C Hammarlund TC -12 Condenser 105
mfd.

L6 L7 L8 L9 Hammarlund LWI COILS
with bases (LWIB) for Required

Band
C4 Hammarlund MC 23 Condenser
RFC Hammarlund RFC 85 Chokes
Cl1 Aerovox 1456 .0001 Condensers
C2 1426 .00025 Condensers

C3 « 1456 .001 Condensers

C5 . B-1000 Block

C6 “ 1602 1 mfd. Condensers
C1 ‘“ 400S .25 mfd. Condensers
R2 ‘“ 992 1800 ohm resistance
R3 “ 993 8000 ohm resistance
R6 o 1 meg. 1094 resistance

R4 Electrad 50,000 ohm tapped unit
R1 o 250,000 potentiometer

J Closed circuit telephone jack

M Plate current meter; 0-50 m.a.

varies as the square of the plate voltage
and, in consequence, this method of op-
eration lends itself to modulation. Op-
eration in this manner is obtained with
the tube operated at twice the bias re-
quired for complete ‘“cut-off” of plate
current. The grid is fed a healthy
“sock” from the preceding stage, in
order to drive the plate current up to
the value which is normal for the plate
voltage used. “Class C” amplifiers are
employed in the modulated stage of a
'phone transmitter, and result in linear
modulation of field strength with regard
to audio-frequency input.

Qur transmitter will employ all three
types of amplifiers: “Class A” in the
modulator and speech amplifier circuits;
“Class B” in the intermediate or buffer
stage; and “Class C” in the modulated
output amplifier. If it is desired to in-
crease the power of the transmitter,
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linear or *“Class A” power amplifiers
may follow the modulated stage up to
any desired output.

Percentage of Modulation

The ultimate effect in the detector out-
put of a radio receiver is not determined
by the amplitude of the carrier but by
the relative changes in amplitude during
modulation; and for this reason it is im-
portant that the carrier be modulated in
amplitude to the fullest extent possible
without distortion. When a carrier is
modulated in amplitude so that its field
strength varies from zero to twice the
value unmodulated, it is said to be com-
pletely, or 1009, modulated. This means
that powerinthe antenna circuit (W=I*R)
will vary from zero to four times its
normal value; which occurs by virtue of
the simple “square-law” relationship be-
tween current and power contained with-
in the parentheses. According to the op-
erating characteristics of the “Class C”
amplifier, this degree of power variation
will require that the plate voltage be
swung over a range of from zero to twice
its normal operating value. In other
words, the A.C. voltage output from the
modulator must be equal to the D.C. plate
voltage supplied the tube. This means
that the modulator must have a higher
supply voltage than the “Class C” am-
plifier; and the necessary voltage drop
is provided by feeding the R.F. amplifier
through a by-passed resistor. With the
R.F. amplifier operated at a D.C. poten-
tial of 250 volts, and the modulator a 50
with 500 volts on the plate, a drop of 250
volts is required. A ’45 tube operated at.
250 volts plate draws a plate current of
32 ma., which means that a resistor of
7800 ohms (10-watt type) is required.
The ’50 is capable of delivering an un-
distorted power output of about 5 watts.
The maximum voltage developed in the
output circuit without overload would be
sufficient for 1009% modulation of the
carrier amplitude.

Operation of the Transmitter

The amateur is limited to voice trans-
missions, and there is little to be gained
through the use of a high-quality broad-
cast microphone. The Universal people
make an excellent “mike” for amateur
purposes, at a low price, and with a
high output which renders it possible to
employ a two-stage amplifier for modula-
tion purposes. A three-stage amplifier
would barely suffice with a low-output,
high-quality microphone.

Operation of the transmitter is as fol-
lows: the ’45 stage must be neutralized
to prevent self-osci’lation. The neutral-
izing condenser is an ordinary midget,
as specified in the parts list, with a large
fixed condenser in series to prevent dam-
age in case of arc-over. The portion of
the inductance in the neutralizer circuit
should contain about one-third the num-
ber of turns in the balance of the wind-
ing. Since inductance varies as the
square of the number of turns, the neu-
tralizing coil will have one-ninth the in-
ductance found in the remainder of the
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Appearance of Radiophone Transmitter Tuning panel.
nier dials are used for accurately adjusting the condensers
The panel on this particular

to the desired wave length.

circuit. This means that the neutraliz-
ing condenser should have nine times the
value of the grid-to-plate capacity of the
tube; 100 mmf. is about right for a 5.
Neutralize by tuning all the circuits to
resonance; then, with the “Class C” am-
plifier’s plate voltage off, explore the
plate coil with a wavemeter. If any cur-
rent is present in the circuit, the tube
is not neutralized; and the condenser
setting should be varied until no indica-
tions of R.F. ¢nergy in the plate coil of
the output stage are apparent.

Before the neutralizing process de-
scribed above can be carried out, it is
necessary that the remainder of the R.I
set-up be adjusted. In order to accom-
plish this, the plate voltage is removed

Ver-

from all stages succeeding the oscillator
by the simple expedient of inserting a
dummy telephone plug in each amplifier’s
plate-current meter jack; this will auto-
matically open each plate circuit. Now
adjust the tuning condenser of the crys-
tal or tube oscillator to the correct value.

Where the crystal is not employed to
fix the frequency, a wavemeter will be
necessary to establish the operating fre-
quency as being within the amateur
band. In order to be certain that oscil-
lation is taking place a small flashlight
bulb, connected to several turns of bell
wire, should be brought close to the tun-
ing inductance. The degree of power
output may be judged by the brilliancy
of the lamp. The plate current of the
oscillating ’27 will be about 7 milliamps.

job is of hand-figured aluminum—it can be duplicated by
spotting with a piece of emery cloth on revolving mandrel.
—Photo courtesy Wireless Egert,

Now apply all voltages to the 24
stage, and tune the condenser until max-
imum power is reached, as shown by ex-
ploration with the flashlight bulb. It is
now time to neutralize the output ampli-
fier after the fashion described above:
then adjust the tuning of the final stage
and go on to the antenna. Antennas for
short-wave transmissions, on the various
waves allotted to the amateur, have been
described previously in these columns
and a reference to your files should yield
enough information for successful oper-
ation on all waves. The antenna current
will be below one ampere, and meters of
the thermal or “hot wire” type should
be provided in the antcnna circuit, after
the manner noted in the article on an-
tenna design.

New Demountable “PROF” Type Microphones

'l‘Hlu‘ Ellis  demountable microphone
was designed for convenience and
safety—safety from theft and from ex-
posure to the elements. These purposes
are attained by making the Microphone
unit easily and quickly removable or
“demountable” from the supporting fix-
tures and easily replaceable,

The value of this improvement in the
Microphone field will be appreciated by
those whose patience has been taxed by
the c¢lumsy and burdensome task of re-
moving a microphone, locating a screw
driver to disconnect and reconnect the
wires, unlacing and relacing a tight set
of springs, and being careful to avoid
mistakes in reconnecting the cable.

The illustration to the right of the
photo shows more eclearly how all the
cable connections are entirely indepen-
dent of the microphone unit itself. All
the connections and fixtures remain in-
tact when the demountable unit is re-
moved or replaced, a wing nut locking
the “mike” in place.
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Mr. Somerset’s 5-meter transmitter

that works. For wavelengths of 5

meters and below it is usually neces-
sary to remove the tube base.

GREAT deal has been learned of

late about the ultra-high-fre-

quency radio spectrum, by means

of close cooperation between a
band of British experimenters and some
American friends. It appears, so far,
that chance plays a great part in the re-
ception of 5-meter signals over greater
distances than thirty miles. Up to this
distance, and provided a hill is not in
the path between the transmitter and the
receiver, there should be no difficulty in
effecting two-way communication. It
must be realized, however, that tuning
on the receiver is excessively sharp at
these high frequencies; and therefore a
very small variable capacity, 50 mmf. or

less, is essential.

For the transmitter I cannot recom-
mend one better than that shown in Fig.
1. In Fig. 2 is shown on a larger scale
the variable capacity, which consists of
two plates of 4x1%-inch spring brass,
mounted on two stand-off insulators and
resting upon a bakelite cam, with a shaft
fitting eccentrically in this cam; so that
when the cam is rotated the plates move
away from each other and thus vary the
capacity by a very small amount.

The inductances for the plate and
grid circuits are made of No. 10 gauge
copper wire, of 1%-inch diameter; the
spacing between the two turns is one inch.
An American 10 or British LS5 tube
works admirablv with a plate voltage of
500, if the milliamperes are kept down
to 35.

A very satisfactory antenna is shown

TUNING KNOB — T

VARIABLE CAPACITY

SHORT WAVE CRAFT

A 5-METER

Transmitter and Receiver
By E. T. SOMERSET, G2DT

Myr. Somerset, owner and operator of the famous short wave
experimental station G2DT, is one of Great Britain’s out-

standing geniuses in this field.

You will enjoy his article on

S meter transmitters and receivers.
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Showing arrangement of 5
meter radiator.

in Fig. 3; but a much simpler type is
the pure voltage-fed Hertzian, fifteen feet
long and clipped directly to the plate coil,
at a spot about 18 inches from- the “D”
stand-off insulator. For directional ef-
fects, this 15-foot wire may be mounted
vertically, with another and similar wire
mounted a quarter-wavelength behind it.
This simple arrangement of a “beam”
antenna will practically double the signal
strength, and is well worth experiment-
ing with.

Turning now to the receiver, it will be

Fig. 1. Left: Top
view of 5 meter
transmitter with
special variable
condenser.

llBu RFC RFC \ F. 4 R . h t .

/4" DIA. 175 = GOTURNS 12 Hlogo.k-lip of Mr.

TURNS DIA.20DSC.  Somerset’s 5 me-

24 DSC. ter receiver used

at G2DT. L1 is

RFC single turn 214"

GRl5I RFE | + . in diameter; L2

e GOTURNS'2 is three turns

/4"DIA. 60 E DIa.20DSC. 21" in diameter,

TURNS ot number 10 wire

32 DSC’ spaced %" Dbe-

tween turns. C1

GLASS ROD C .0003% O GLASS ROD and R1I must be

MIC t b -

ABCD,G-R STAND- GRID LEAK mounted on bake-
' 'OFF INSULATORS 5000 OHMS handles.

seen that in Fig. 4 the ultra-audion cir-
cuit is shown. When all is said and done,
this is the most efficient circuit for five
meters but, since both rotor and stator
are at high potential, it is imperative to
use extension handles for the control of 4
the variable condenser, and also for re-
generation
control.

Do not omit
the 4-mf. ca-
pacity in
shunt with
the variable
resistor—this
is there to
keep out noise
and very well
does it too.

(Continued
on page 489)

Fig. 2. End
view of special
variable co n-
denser used in
5 meter trans-
mitter; ebonite
(hard rubber)
cam varies dis-
tance between
plates. Method
o f mounting
the induc-
tances is
shown at
right.

MOUNTING UP
INDUCTANCES

R
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HE HY-7B SUPER-HET

tor A. C. Operation

By L. W. HATRY*

Front view of the single dial control, HY-7B “short-wave” super-het for A.C.
operation.

WO main reasons exist for pre-
senting the HY-TB receiver to
SHORT-WAVE CRAFT readers; the
great interest they took In the
HY-7, and the fact that an A.C. form
of this short-wave superheterodyne has
not appeared in this magazine. The
minor reasons are more or less obvious;
since they are the differences between
the old and new circuits which will be
recognized by readers of my first article
and, especially, by builders of the H1Y-7.

*latry and Young, Inc.,, 119 Ann St
Harttord, Conn.

The HY-7 had but one audio stage
and, though I tried to explain at some
length in the article on the HY-7, that
for best loud-speaker performance on
broadcast reception a second A.F. stage
is needed, many readers absorbed the
information not at all, preferring in-
stead to use up postage and time talking
about it. Similarly, other design points
of some importance escaped the careless
observation of hundreds, judging by the
correspondence. Hence the brief repeti-
tions that will occur in this story, I feel,
are quite necessary.

2ND DET.

This article describes the Hatry
A.C. Super-Het for short-wave
reception, and our readers will
no doubt be particularly inter-
ested in this description as
there are relatively few ““short-
wave”  Super-Hets on the
market,

T ' POWER +

o ——— — i

| : -

| 2.5V.FOR 24 €TC.

|§ ;

|
! Nl

] || 2.5V. FOR 45.

a.c.ly

Wiring diagrams of the HY-7B plate,
filament and heater supply.

Strictly a “Short-Wave” Super

The HY-7B is strictly a short-wave
superheterodyne. It will not give satis-
factory performance in the 1500-550-ke.
broadcast band without the rather radi-
cal changes represented by the re-design
of the intermediate amplifier for a new
operating frequency (preferably in the
region of 450-ke.) and the consequent

L8 ¢l 1SLAF 2NOAF
4 ‘27 T 45
4 L [ SPEARER ™
JACK [~
12
* ¥

LR
B+ :

HEATER. CONNECTIONS

Complete wiring diagram of the Hatry type HY-TB, short-wave super-het, designed for A.C. operation.’
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Rear view of the HY-7B super-het,

re-design of the plug-in coils. The stan-
dard chassis, however, has not room
enough for the variable condensers re-
quired, because of their bulk; so that
mechanical re-design also is necessary.
All of this is possible of course.

The HY-7 is forced to be strictly short-
wave by an intermediate frequency of
about 1525-ke., which keeps the oscil-
lator’s repeat points so far apart that a
repeat does not appear on the dial to
upset selectivity and confuse the user.
This frequency reduces the number of
plug-in coils required, by permitting each
oscillator coil to cover two short-wave
tuning ranges. Such an intermediate
frequency also reduces the likelihood of
interlocking of tuning controls.

The Tubes Required

No attempt has been made to combine
the power-pack and the tuner chassis in
one unit. The tuner chassis requires
seven tubes, in the HY-7TB. These are:
first detector—'24; oscillator—'27; two
R.F. amplifiers—'24’s; second detector—
24 ; first A.F. amplifier—/27; and sec-
ond A.F. amplifier—’45.

The essential features of the HY-7
needed no change for this receiver. The
first detector arrangement remains
“gpace-charge,” after a careful experi-
mental check of several other methods
of using the tetrode as a first detector.
Similarly, the oscillator R.F. currents
are still introduced into the space-charge
tube’s grid circuit for mixing; although
a number of other schemes have since
been rechecked and compared. This
scheme gives good sensitivity, minimum
likelihood of interlocking and the ad-
vantages of simplicity.

For the present, the impedance-
coupled R.F. amplifier circuit has been
retained; although experiments now in
progress promise somewhat superior per-
formauce with certain R.F. transformers
that have reslllted from the tests. That

showing shielded coils and tubes.

a shift will be made to transformer
coupling is likely, but not certain until
sufficient data prove the desirability of
the change. Theoretically, the imped-
ances have certain advantages if ampli-
fication only is considered; but, with a
regenerative second-detector, theory also
indicates slight operating advantages for
the transformer. All of this may end in
the use of a combination of couplings;
which incidentally introduces an open-
ing for the statement that I by no means
regard any one HY-7 circuit as final.
Experiments with the receiver may at
any time introduce changes, advantage-
ous to operation or performance, which,
of course, will go into regular models.
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The diagram (Fig. 1) shows these
features clearly, and represents a com-
plete actual operating circuit of the
HY-7B.

Second Detector Uses Grid Rectification

The second-detector is operated screen-
grid, with grid rectification (grid con-
denser and leak). Two reasons exist
for using the grid leak and condenser
for detection: the system gives maximum
sensitivity, and hence reduces the re-
quired number of tubes; and it also al-
lows smooth regenerative operation of
the second detector, which, of course,
means still greater sensitivity and an
improvement of LF. selectivity. A third,
efficient stage of LF. amplification alone
would not give the increase in sensitivity
obtainable from the regenerative second
detector; nor would the extra tuned-
circuit increase the selectivity as greatly
as regeneration does. If a third LF.
stage is added, it is added before the
second detector and is deliberately low-
gain to achieve some small operating ad-
vantages; which is another matter.

Audio Frequency Stages

As usual, the first audio stage is re-
sistance-coupled to the screen-grid de-
tector, in order to maintain good tone;
and it is coupled through a high-grade
transformer to the power tube for the
same reason—and also to maintain audio
sensitivity at a level permitting a grid-
rectifier detector to deliver sufficient
output without overloading.

The only reason for using one A.F.
power tube, rather than a couple in
push-pull, is that the general demand
among short-wave listeners seems to be
as well pleased with one as with two
output tubes. It is true enough that
push-pull 245’s have an output power
which most of us do not need for ordi-

(Continued on page 483)
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Details of oscillator and antenna coil circuits.
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The Question We Hear on Every Hand Is

WHAT TuBE SHALL I Usg?

Answered by ROBERT HERTZBERG, Associate L.R.E.

HAT are the best tubes for
short-wave work? This is a
rather broad question, but it is

asked frequently by the many
people who have discovered in short
waves the most interesting angle of
present-day radio. It must be countered
with another question for what specific
purpose do you want to use them?
There are at the present time at least
thirty-three distinctly different standard
vacuum tubes—by “standard” being
meant tubes that are produced regularly
in recognized factories and that are
available on the open American market.
They range all the way from the tiny
and somewhat disreputable 199, to the
pot-bellied and powerful 861. A knowl-
edge of their general characteristics and
applications is of great value to the
short-wave fan; so this article dealing
with them is presented for the edifica-
tion of those amateurs whose present
acquaintance with the vacuum-tube fam-
ily is limited to the common 201A’s,
224’s, 227’s and 215’s,

Meet Miss 99 and Her Companion,
Mr. ’20

Starting at the very bottom, let us
first discuss the 199, and its companion
tube the 120. The 199 was brought out
several years ago as the answer to the
storage “A” battery problem; its fila-
ment being designed to draw only six-
one-hundredths of an ampere, at a volt-
age of 3.3, from ordinary dry-cell bat-
teries. It is a genecral-purpose detector
and audio-frequency amplifier, but is
useless as a radio-frequency amplifier
below 200 meters. The 120 is simply an
audio output tube, intended for the last
audio amplifier stage; it draws thirteen-
one-hundredths of an ampere of filament
juice. The 199 read like an ideal tube;
but it proved to be fragile, irregular, and
badly microphonic, and was never satis-
factory. It is mentioned here because it
was made in huge quantities, and many
unsuspecting fans still try to use it in
short-wave receivers.

The New 2-Volt Tubes

The 199 and 120 have been displaced
by the new 230 and 231 tubes, which
draw, respectively, the same values of
filament current at the lower voltage of
(two) 2.0. There is, in this' group, a
screen-grid tube, the 232, which also
draws only 60 milliamperes. Like the
199 and 120, these are dry-cell tubes, but
they are far superior and are highly
recommended. The 230 is effective either
as a regenerative detector or as an audio
amplifier; while the 231 is an audio out-
put tube, employed in the last A.F. stage

when respectable quality and volume are
desired. The 232 is a sensitive radio-
frequency amplifier on all the usual short
waves and may also be used for detec-
tion (regenerative or not) and for high-
gain audio amplification with special
coupling devices. For the amateur who
does not want storage batteries, or does
not have an A.C. light-line, these tubes

e e T N o

“Which particular type or number of
vacuum tube should be employed for
different uses in short-wave circuits?”
This scems to be one of the leading
questions asked by those uninitiated
in short-wave lore. The editors have
found the problem of “what tube to
use” for R.F., detector, or audio fre-
quency purposes, to be a very impor-
tant consideration, even for those who
have a fairly good acquaintance with
radio matters.  The editors have
therefore asked several leading ex-
perts to explain what role each dif-
ferent type of tube performs in short-
wave receiving circuits.

The present article has been popu-
larly awritten by Mr. Hertzberg, so
that anyone interested in the prob-
lem of whai tube to use in any par-
ticular case, can gain some practical
information, without having to be
familiar with involved mathematics
or graph curves. More information
on tubes in next issue.

__—__

are just the thing. They may be used
in any circuits calling for 201A’s, 222s,
and 112A’s. They are also ideal for port-
able receivers.

The usual “B” batteries are needed
for the 230 series; three 45-volt blocks
being enough for all purposes,

The Old Reliables

The 201A is our old standby, being the
most dependable and rugged tube of
them all. The writer has several 201A’s
that were purchased in the summer of
1924 and have been used constantly in a
dozen different sets; and now they are
ending their days in a short-wave trans-
mitter with the heathenly potential of
300 volts on their plates!

The 201A works wonders as a short-
wave transmitting tube. Many amateurs
use it in tuned grid-tuned plate outfits
made out of spare receiving parts, with
the plate supply usually furnished by an
old “B” eliminator, and they communi-

cate all over the world. The stamina of
this versatile tube is simply remarkable.

The 201A’s filament draws a quarter-
ampere at five volts, and it can be oper-
ated satisfactorily only on a storage “A”
battery. This tube is a fine regenerative
detector and a good audio amplifier, but
useless for short-wave R.F. amplifica-
tion, for which purpose it was not de-
signed.

In the same family with the 201A are
the 240, the 112A, and the 171A, all
taking the same filament current. The
240, which is supposed to have an ampli-
fication factor of 30, was designed for
use in resistance-coupled audio ampli-
fiers. However, its theoretical advan-
tages cannot be realized in actual prac-
tice with ordinary apparatus, and it
proved to be what is vulgarly known as
a “ﬂOp”.

The 112A and 171A are primarily
audio output tubes, the former having
an output of 0.26-watt and the latter
0.7-watt. In addition, however, the 112A
is a superlative detector, gliding from
regeneration into oscillation with grati-
fying smoothness; also, like the 201A, it
works well as a short-wave oscillator for
transmitting work.

For audio amplification or transmis-
sion, "the filaments of the 201A, 112A
and 171A may be heated by raw alter-
nating current, with center-tapped re-
sistors across the filament terminals for
the grid and plate return leads.

The last tube of the battery type is
the 222 screen-grid. It was the first
screen-grid tube on the American mar-
ket, and as such achieved widespread
adoption.  Unfortunately, it exhibited
some of the same bad features that stig-
matized the 199; but the more recent
tubes of this design seem to be pretty
good. Its filament takes 0.13 ampere at
3.3 volts, which means that a special
filament resistor must be provided if it
is to be ganged with 201A’s, as usually
desirable.

The 222 is a radio-frequency ampli-
fier, detector and audio amplifier, like
the 232. It is somewhat fragile and
should be handled with care.

THE A.C. Tubes and Their Pedigrees

When we approach the A.C. tubes of
the 226, 227, 224 and 245 variety, we
are dealing with a comparatively new
angle of short-wave radio. Until only
two years ago, when the A.C. broadecast
receivers had already become an estab-
lished technical and commercial success,
the A.C. short-wave set was considered
impossible; although the power-supply
problem was the same in both cases.

(Continued on page 483)
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YVacuum Tubes Commonly Used for
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New '30 tube, 2 volt (bat- '31 tube. battery type power '32 radio f{requency ampli-
tery). Draws .06 amp. de- amplifier; 2 volts, .18 amp. fier: 2 volts, .06 amp. draw;
tector or amplifier. plate 135 volts.

*12A tube, detector or ampli- ’'26—A.C. or D.C.: radio or '27—A.C. or D.C. tube: de-
fier; 5 volts, .25 amp. audio amplifier: 1.5 volts, .ector or amplifier: 2.5 volts,
1.060 amps. 1.75 amps.

SHORT WAVE CRAFT

Short Wave Work

'00A type: special detector;

'01A—*'0ld

6 volts, .26 amp. draw; piate tor or amp

45 volts.

'24—A.C.or D.C. tube : screen=

grid, R.F. or A F. amplifier

or decfector, 2.5 volts, 1.5
amps.

20

'10 tube; 7.5

relinhle™

lifier ;
ampg.

volts, 1.25 amp.

dotee-
volts,

used as power amplitier, re-
transmitter.

ceiver or

'80 full wave rectifier ; 6 volts, 81 half wave restifiec: 7.5 ’4p power amplifier ; 2.5 volts, I
2 amps. UX base, plate volts, 1.25 amps. Output 85 1.5 amps. A.C. or D.C. Plate 1.25 amps.
350 to 400 wvolts. M.A., A.C. pl. vts. max.=T700. 180 to 250 vts. ree. or trans. volts. Ree. or trans.

purposes.

'60 power amplifier; 7.5 volts,
Plate 250 to 450
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AUpIO AMPLIFIERS

for Short Wave Receivers

By A. R. HAIDELL

The Theory and Construction of Audio Amplifying
Arrangements for Short-Wave Code and Broadcast
Reception.
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Fig.1-A shows how dynamo with no

load resistance develops full voltage

.with no current flowing. To develop

maximum output the external (load)

resistance must equal the internal re-

sistance of the dynamo (or tube,
Fig. 1-B).

O you know that there are
special kinds of audio amplifiers
which give best results, depend-

ing upon whether music or code
is to be received? For broadcast recep-
tion, a flat-response amplifier is desir-
able; while best results for code (less
interference as well as greater amplifi-
cation) are obtained from a “peaked”
amplifier. Any short-wave experimenter
will be interested in constructing peaked
audio amplifiers of low cost, which can
be used for many interesting tests. The
principles are first described below; then
some practical amplifying transformers,
which can easily be constructed; and,
lastly, there is explained the figuring of
circuit values in advance of construc-
tional work so as to save time and guess-
work.

It is interesting to study, first, a little
of the theory of audio amplifiers before
describing the practical and special types
which are used for different purposes.
If the underlying principles are under-
stood, it will be found easy to under-
stand the operation of the special peaked
amplifiers, the construction of which is
described.

Higher Ratio Gives Less Amplification

If a transformer having a turn ratio
of 2 to 1 is connected between two ordi-
nary ’01A-type tubes in an ordinary
audio-frequency amplifying circuit, and
the amplification is measured, it will be
found that the transformer, alone, gives
an amplification factor of about two.
This is about equal to the turns-ratio of

the transformer, for the average trans-
former, designed with care; that is, not
too cheap. The transformer, plus the
last tube, brings the amplification up to
about 16, over all. The amplification
factor of the transformer alone is 2;
that of the tube alone is about 8 (with
a ’01-A); consequently the total amplifi-
cation is 2 times 8, or 16, as measure-
ment (with a vacuum-tube voltmeter, for
example) will show.

Perhaps it may not be clear to some
why the two amplification values are
multiplied together to obtain the total
amplification. If one remembers that
each unit of amplification in the first
part of an amplifier is amplified again
by the second part (the tube for ex-
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Fig. 2
The distributed capacity and induc-
tance in the windings of a transformer
may give resonance or peaks in the
amplification curve.

ample) it should be immediately evident
that the total amplification must be
equal to the product of the two separate
amplifications. This is easily seen if one
remembers that the word “amplified”
really means multiplied; 3, amplified 3
times, means 3, multiplied 3 times. Thus
in any chain of amplifying units, the
total amplification is given by the prod-
uct of the separate amplifications.

Let us return now to the transformer
which we started to discuss above. It
had a turns-ratio of 2 to 1, and we found
by measurement that it gave, also, a
two-fold amplification. Suppose that the
cover of the transformer is removed, the
core with its associated windings is re-
moved, and a large fraction of the prim-
ary turns are taken off. The connec-
tions to its terminals are then resoldered

and the transformer is again subjected
to measurement as before. The turns-
ratio has been increased because the
primary turns have been reduced, while
the secondary turns remain the same.
It will be found that, in general, the
amplification will be less, even though
the turns-ratio is greater. “Certainly,”
the experimenter says, “this is a peculiar
state of affairs. Why for years I have
been purchasing transformers with as
high a ratio as I could get!”

An Apparent Contradiction Explained

This fact is not generally known, but
it is a very important one for the ex-
perimenter to understand; so it will be
described in detail. Since the amplifica-
tion, as measured, is found to be less,
while the amplification of a tube remains
substantially constant over a wide range
of conditions, the amplification of the
transformer has fallen off. The trans-
former itself is still essentially the same,
except for the reduction in its primary
turns; so that there must be some other
contributing factor. The turns-ratio has
been increased, so the voltage step-up
has also been increased. The only pos-
sible explanation is that the primary
voltage has been decreased. Decreasing
the number of turns in the primary re-
sults in a decrease in primary voltage;
thus, in spite of the greater turn-ratio
the amplification falls off.

The reason for the reduction in the
primary voltage may not be clear at
first. A tube is much like a generator;
the output of a tube, like that of a gen-
erator, is greatest when the load resist-
ance is equal to the internal resistance.
This is not the best way to operate for

T UBE DISTRIBUTED
CAPACITY[ [ CAPACITY

DISTRIBUTED GRID-

—|i}s}ife] s CAPACITY OF FILAMENT
WINDING CAPACITY
Fig. 3

The distributed capacity of the trans-

former windings in conjunction with

the tube capacities, often give pro-
nounced resonance effects.
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Amplification curves of audio trans-
formers with and without shunting
resistances as in Fig. 5.

maximum efficiency; but the greatest
output is obtained, and that is what is
highly desirable in an amplifier.

The reason for maximum output at a
certain load resistance may not be clear
to the reader. If a generator is first op-
erated unconnected, there will exist
across its terminals a high voltage; but,
since they are not connected, no current
flows. (See Fig. 1A.) If the machine
is then short-circuited, the current will
be extremely high, but the voltage falls
to an imperceptible small value; thus,
high current, no voltage. In both cases,
the power output of the machine is zero;
because power is measured by multiply-
ing the current and voltage together.
Evidently, if either the current or the
voltage is zero, the power (which is the
product of the voltage and current) must
be also zero. There is, therefore, some
intermediate value of load resistance be-
tween an infinitely high value (open cir-
cuit) and zero (short circuit) which will
give the maximum output. This value
of load resistance is found to be equal
to the internal resistance of the wind-
ings of the direct-current generator. In
a tube (Fig. 1B) the external resistance
must be equal to the internal plate re-
sistance of the tube, for maximum out-
put.

Design of Transformers

Thus, there is a definite value of load
resistance (turns in the primary of the
audio transformer) which will give the
maximum response; the best is that
which is equal to the plate impedance
of the tube. This requires a large num-
ber of primary turns. When turns are
taken from the primary, the drop in pri-
mary voltage more than compensates for
the increase in turns-ratio. The turns-
ratio varies directly as the number of
turns; but the primary impedance (de-
termined largely by the primary induc-
tance) falls off as the square of the
number of turns. If turns are added to
the primary, the ratio of turns decreases;
if the number of secondary turns are
increased, the transformer becomes
larger, and more expensive. Thus, any
design is a compromise between confiict-
ing factors.

The size of the core and the primary
turns are reduced in cheap transformers.
Cheap transformers with a turns-ratio
of, say, 5 to 1 often give less amplifica-
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tion than a better-designed transformer
with a smaller turns-ratio. Some cheap
transformers give high amplification at
one frequency but relatively little at
others. The large amplification al some
frequencyis duc to a resonant effect at
that frequency. The windings of a
transformer have distributed capacity,
and, of course, there is inductance in the
many turns of the winding, as shown
diagramatically in Fig. 2. The tube ca-
pacity is, in most cases, shunted across
the windings of a transformer. This
capacity, in conjunction with the self-
capacity of the winding, results in pro-
nounced resonant effeets.  (See IMig. 3.)
At resonance, the primary impedanee,
and hence the primary voltage, builds up
giving greater amplification at the reso-
nant frequeney. Transformers with a
lower turns-ratio than 5 to 1 usually have
a better frequency-response curve.

v
o

/ |I‘
PRIMARY :

SHUNT
RESISTANCE

FIG.S5

A. Audio amplifier using ordinary

amplifying transformer. B. Same

transformer used with a primary shunt

resistance. Curves for these amplifiers
are shown in Fig. 4.

Overcoming Transformer Resonance

It is well known to radio experi-
menters that the introduction of losses
or of resistance into the tuned R.F. cir-
cuits of a radio receiver, results not only
in a loss in selectivity but a reduction in
amplification. This principle applies also
to audio amplifiers. In other words, the
way to overcome a pronounced resonant
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Details of peaked audio-amplifying
transformer.
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FIG.6
Amplification  curve for a typiecal

“distortion” amplifier.  This curve is
for a G. E. type 712, many of which,
by the way, are still in use.

effeet (as obtained in a low-loss tuned
cireuit) is to connect a resistance across
it, or to introduce other losses.

The resonance effect, shown in the up-
per curve of Fig. 4, for a transformer,
can be prevented by shunting the trans-
former primary with a resistance. If
this is done, the “selectivity” of the
audio amplifier as well as its amplifica-
tion are reduced.  “Selectivity” in a
broadeast amplifier is exactly what is
not desired; for some frequencies are
favored, resulting in distortion. The con-
nections of an audio amplifier, with and
without the shunting resistance, are
shown in Fig. 5. In code work, how-
ever, a selective audio amplifier is highly
desirable, as will appear later.

With the principles deseribed above in
mind, the reader will readily understand
the reason for the “peaks” in some trans-
formers. These peaks are desirable for
code work; therefore no resistance should
be used in a code amplifier, because the
desired selectivity would be reduced. Ex-
perimenters will also be interested in
trying peaked amplifiers on broadcast
music and comparing results. DBy shift-
ing the peak to different frequencies,
different types of music will be received
better; since the more usceful frequencies
lie between different limits for different
musical instruments and for voice.

Code vs. Broadcast Reception

In broadcast reception, it is desirable
to have a “flat-response” audio amplitier
so that all the different frequencies
found in the musical renderings will
come through with cqual fidelity. It is
desirable to reproduce the bass drum as
well as the piccolo; but, for code work,
a peaked amplifier gives better results.
These amplifiers will now be considered.

The curve shown in Fig. 6 gives the
amplification s « function of frequency
with an old G. E. “Type-712"” audio trans-
former, which has a ratio of 9 secondary
turns to one primary turn. This trans-
former was designed for best efficiency
on ship receiving sets used to copy 500-
cycle spark transmissions, which give a
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1000-cycle note in the receiving opera-
tor’s headset. This transformer was ex-
cellent for the purpose and could, of
course, be used also for the reception of
continuous-wave code, where the beat-
note is somewhere near 1000 cycles.
The Type-712 transformer described
above is the “peaked” model; another
transformer of the same type number,
also marketed, is better for music. This
transformer is designated by a star
stamped on the case. A large number
of these transformers are in use in ama-
teur stations.

Not only does a peaked transformer
amplify better at about 1000 cycles, but
it does not allow as much static to get
through. Statie is, mostly, low-pitched
and therefore not favored, as can read-
ilv be scen from the curve of Fig. 6.
Interference from 60-cyele plate supply,
caused by poor rectifiers, is apparently
reduced in intensity.

Construction of a DPeaked Transformer

A peaked audio transformer can casily
be constructed by the experimenter at a
very small cost; details of one which is
easily assembled are given in Fig. 7.
The primary consists of 35,000 turns of
No. 36 S. 8. C. copper wire; the secon-
dary should have 50,000 turns of the
same wire. Ordinarily, no insulation is
required between layers of wire but the
turns should be wound reasonably in lay-
ers. A single layer of “cmpire” cloth
is wound over the primary when it is
completed; the secondary is wound over
the primary. The core conxists of No.
22 or 20 gauge iron wires, approximately
6 inches long, as suggested in Fig., 7.
The iron wires should, preferably, be
mounted in a tube of fiber or other insu-
lating material; a thin, strong cardboard
tube can be used.

The transformer is “tuned” by sliding
the core in and out; reversing the sce-
ondary connections also has an etfect.
The desired audio frequency is thus se-
lected while the transformer is in place
in the audio amplifier. A typical audio
amplifier circuit, which is also used for
a peaked amplifier, is shown in Fig. 8.
Two peaked stages will give better audio-
frequency selectivity.

The curves of Fig. 9 clearly show the
performance of a transformer of this
type; compared with an ordinary 9:1-

PEAXED AUDIO
TRANSFORMER

OlA l '01A
l” I

]
!

DETECT.

;-

-A-8 +F

FIc.8
Two-stage audio amplifier. This cir-
cuit works best for code reception if a
peaked audio amplifying transformer
is used.
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ratio amplifying transformer, it produces
a very selective audio amplifier. Two
stages of transformer-coupled audio, us-
ing this type of transformer, will give
very fine selectivity. It is not desirable,
ordinarily, to make a transformer hav-
ing a curve much more selective than
those shown in Fig. 9. For very sharp
and steep curves, only amateur code sta-
tions of an extremely constant frequency
can be received (such as the signals from
a crystal-control transmitter). As the
core of the home-made transformer de-
scribed above is removed, the curves
vary from A to B to C. Curve D is for
the core entirely within the winding, but
with secondary terminals reversed.

Tuning the Transformer

Since removing the core of the trans-
former reduces the inductance of its
windings, it is natural that the peak
should shift toward the higher fre-
quencies. Reversing the secondary con-
nections (inside of secondary connected
to grid) also changes the peak some-
what.

When transformers of this type are
used there are no “ringing” noises or
fuzzy signals. Since, ordinarily, it is
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FIG. 9
Ammplification curves for the home-

made audio transformer, construction-
al details of which are given.

necessary to reduce the volume by means
of a volume control, the fact that the
height of the curves becomes somewhat
less as the iron is withdrawn is of no
practical importance. Increased selec-
tivity, obtained when the iron core is
withdrawn, is a main idea of using the
transformer. Because of the open con-
struction of these components, it is nec-
essary to separate them on the base-
board of the set, if more than one stage
is used.

The peaked audio amplifier answers
a real need in a code receiver, especially
for the amateur J40-meter band. The
usual problem is to arrange, also, for
the reception of music. A flat-response
audio amplifier, which supplies sufficient
volume for a good speaker, is ordinarily
used. A switch will allow the use of
either type of amplifier. One way to en-
courage the construction of good, con-
stant-frequency stations, for the ama-
teur bands, is to use receiving apparatus
which can receive only such. There
would be very little incentive for off-
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TUNED PLATE CIRCUIT,
RESONANT AT ABOUT 1008 CYCLES
i
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Peaked amplifier employing screen-
grid tube.

wave operation, or poorly-adjusted sets,
if these were not heard.

A Tuned-Impedance System

Another tuned audio system consists
of a shield-grid tube and an impedance,
of inductance and capacity in parallel,
in the plate circuit, as shown in Fig. 10.
It may be adjusted for resonance near
1000 cycles. Relatively large amplifica-
tion, due to the high impedance, is cb-
tained at the resonant frequency and
small amplification at other frequencies;
the result is good selectivity. The great-
er the resistance in the parallel circuit,
the lower and broader the peak; the re-
sistance, however, is not of prime im-
portance, since the resistance of ordi-
nary inductances used for this work is
sufficiently low for selective results.

There is usually too much guesswork
attached to the design of a plate-circuit
impedance. The ear is not very reliable,
and a few calculations beforehand will
save time. Attempting to resonate an
impedance to about 1000 cycles by ear,
while trying various values of shunt ca-
pacity across and inductance, is very
rough work indeed. The frequency of
resonance of a parallel circuit is, for all
practical purposes, given by:

159.2
f—
VLC
Where f is in cycles per second, L is in
henries and C is in microfarads. This
formula can be written:
2 LC = 25, 345.
For example, if f is 1000 cycles, squar-
ing and substituting 1000 for f in the
above formula gives:
LC = .0253.
If an inductance of one henry were
available, the above relation shows that
a capacity of about .025-mf. would be
necessary to resonate it to 1000 cycles.
If 2 henries were used, one-half this
value of capacity would be necessary,
etc.

Calculating Inductance Values

Although an air-core inductance will .

often give a sharper resonance peak, a
much greater number of turns in the
winding are required for a given induc-
tance. An audio transformer can often
(Continued on page 487)
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A Handy Short Wave Converter

WITHOUT PLUG-IN COILS

" I ‘HE idea of a continuous tuning
unit to cover the entire short-
wave spectrum is by no means

new. Since the high frequencies first

came to the attention of the radio en-
thusiast any number of developments
have been made which purported to ac-
complish this end-—just as there have

AERO

By C. H. W. NASON

This ingenious converter en-
ables vou to receive short waves
on vour broadcast set. It em-
ploys the dynatron oscillator.

TUNER\\\’_?

amplifier and detecetor provide the neces-
sary audio-frequeney voltage to modu-
late the output of a dynatron oscillator
adjusted to give a weak output in the
broadcast band. 1f this oseillator is ad-
justed to some fairly high frequency—
let us say 12056 keo —any incoming signal,
whatever its frequency, will be fed into

1—Aecro tuncer
REFC—Hammarlund
®h M. 1. R
choke

T-—-21% volt heater

transformer

.1 — Amertran 200

C4 6~ -F
_ - I * Cy '24
I 24 B /
I 1 ¥ '
‘ L R4 |
L ks ANLE LY AD
l, i
R4 \ _L
I Cs

= = = C] == = \ —
REGENERATION ~ R6 (I
CONTROL \R1
RFC—™
-t ]
= R}
R1 »

hy. choke
1.2—100 turns No.
36 d. s, ¢. wound
on 1177 tube
R1—50,000 ohms
R2—500 ohms
R3—10,000 ohm po-
tentiometer
R4—H megohms
RH—25,000 ohms
R6—1500 ohms
Cl1—.25 mf.
C2—.002 mf.

SRR

been many devices for converting the
broadcast receiver into a short-wave job.
The device which the writer considers to
fill the gap is a combination of two re-
cent developments in the radio field. The
Aero tuner which covers the short-wave
spectrum up to 100 meters, and has a
single additional coil to fill the gap be-
tween that point and the broadcast band,
is employed in combination with the dy-
natron oscillator; as in the short-wave
combination receiver marketed by the
Colin B. Kennedy Co. and described in
the December-January issue of SHORT
~WaveE CrarFT. The present writer can

claim little beyond the initiative required
to co-ordinate the twc developments into
a form which the enthusiast can readily
duplicate.

The practice of drawing filament sup-
ply from an A.C. receiver for use in a

- -B"

"+B" 180V

<hort-wave converter is to be deplored,
because of the danger of overloading the
power transformer and either causing a
burn-out or lowering the efficiency of the
receiver. For this reason the heater
supply for the converter is included in
the design. The plate supply may be
obtained from the batteries; or it may
be drawn from the receiver if the con-
structor is energetic enough to dig into
the power supply for the 180-volt tap.
The converter acts as a true superhcter-
odyne of the modulation type. and util-
izes the gain available i the recciver.
The theoretical operation is as follows,
(After turning to SHorT WAVE CRAFT'S
December-January, and June-July issues,
for data on the Kennedy receiver and
the Aero unit respectively, refer to the
sketeh herewith):

A normally connected short-wave R.F.

C3—.00 mf.

Cl—.0001 mf.

CH—0001 mf, trim-
mer

C6—.0005 mf.

the broadcast receiver as a 1205 ke, sig-

nal. There is no reason for making any
changes in the broadeast set, or making
any conneetions thereto other than te

connect the output of the converter to
the antenna post. It this s left con-
nected it will have bhut slicht effeet on
the operation of the receiver at fre-
quencies in the broadeast band.  Three
24 tubes arc required in the converter.
The job is equally ctfective for ’phone
or code reception.

The writer feels that there is little rea-
son for getting “long-winded” over so
simple a proposition.  The preliminary
articles mentioned fully described the
operation of the Aero tuner, and the
additional twists involved in the connec-
tion of the broadcast set require merely
that the broadcast recciver be tuned to
the frequency of the dynatron oscillator.

The “Ham’s Own” Short Wave Re-
ceiver, described and illustrated
by one of them, Norman D.
Krim. This receiver has a “band
spreader”, a range up to 750
meters, and many other features
of unusual interest.

Superior Short Wave Receiver
Used at G2DT, described with
data and diagrams of the re-
ceiver used at the famous Eng-
lish Short Wave Station, owned
and operated by E. T. Somerset
(G2DT).

In Our Next Issue

What Tube Shall I Use? —Second
article on this subject, giving in
a popular style what the differ-
ent tubes do and in what part
of the circuit they are best used.

Around the World With a 15-Watt
Transmitter, by A. Binneweg,
Jr., giving ample constructional
details of the transmitter and
also a receiver to work with it.

e

A “Single
Receiver,
WRAD,

Multiple Radio On a Single Short
Wave. by Baron Manfred Von
Ardenne.

Getting Started on 5 Meters!

Besides dozens of other interesting
articles containing data and con-
structional information on build-
ing and operating S-W trans-
mitting and receiving sets, con-
verters to change vour broadcast
receiver for S-W reception, etc.

Control”
bv R.

Short Wave
Wm. Tanner,
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How Directive Aeriats Work

In this unusually interesting article a clear explanation of one of the principal French

systems of directive aertals for short wave transmission over long a’zslanc:.?f Ls a'escrzb.ea'

and some of the results obtained discussed. ds pointed out by th.e Société Fr.angagse

Radio-Electrique, it is due in large measure to the perfection of thls.systen? of directive |

acerials that it has become possible to obtain the brilliant results achieved in the opera-
tion of the radio-telephone circuit between Paris and Buenos Aires.

Fig. 7—The photo above shows the elevated, short wave, directive antenna and
reflector, supported by two towers 240 feet high.

HE object of this article is to de-
scribe the French system of aerials
for transmission by short pro-
jected waves such as was achieved
by the author at the beginning of 1926,
and as is now employed by the Société
Francaise Radio-Electrique in its instal-
lations in France and foreign countries.

Theoretical Considerations

The general theoretical discussion may
be stated as follows:

1—If vertical aerials are placed in line
1t equi-distant spots, the distance being
css than one half wave length, and if
hese carry currents of equal value and
ohase (type I) the diagram of the result-
ng field obtained in the horizontal plane
vill have the form of figure 1, that is to
ay, a sharpened “8” together with small
ymmetrical loops. The maximum radia-
ion takes place in the two directions per-
endicular to the line of aerials, and the
reater the developed length of the line,
he more the principal “8” is sharpened,
he greater is the increase in the number
f small loops, but the more the impor-
ance of these loops is diminished. This
ase corresponds in fact to the limiting
ase of a parabolic reflector of cylindrical
orm whose double focus is situated at
nfinity.,

2—If vertical aerials are placed in a
ow at equal distances, the distance be-
ween each being less than one half-wave

length, and if these carry currents of
equal value but out of phase by a quan-
tity corresponding to the speed of propa-
gation of electromagnetic waves in air,
that is, 180° for each half-wave length
(type II), the resulting diagram in the
horizontal plane will have the form
shown in figure 2, that is to say of a
cardioid together with small loops.

The maximum radiation takes place
along the direction of the aerials and in
the direction of the phase-lag. In the
other direction, the radiation is, on the
other hand, very much reduced. The
greater the length of the row, the more
the principal part will become sharp, and
the more the number of small loops will
increase while their size will diminish.

This type of alignment corresponds to
the limited case of a cylindrical parabola
whose focal distance is zero (an infinitely
flattened parabola).

3—If nevertheless a comparison be
made between these two types of align-
ment, it is found that the alignments of
type I-produce very rapidly, that is to
say for a moderately .developed length, a
very sharp diagram, but that they pro-
ject equally well the energy in two dia-
metrically opposite directions. On the
contrary, the alignments of type 2, for a
like developed length, give a much
broader diagram, but possess the valu-
able quality of radiating the energy in
one direction only, even if they are re-

duced to two aerials situated at a suit-
able distance apart.

4—If finally there be combined acecord-
ing to figure 3 suitable parallel and per-
pendicular alignments such as those of
figures 1 and 2, we get the advantage of
the characteristic features of each of the
two types, and thus obtain in the hori-

zontal plane a general diagram which is

at the same time sharp and has but a
single direction.

In 1924 the author made special ex-
periments with the system shown in fig-
ure 3, based upon these theoretical con-
siderations. .

In order to have the entire diagram,
that is to say in the space of three dimen-
sions, it is necessary to take account of
the directivity of the system in the zeni-
thal plane; this latter directivity being
due on the one hand to the proper direc-
tivity of the individual aerials in this
plane, and on the other hand to their
grouping.

Thus if in the case of the alignments
of type II, the phase displacement be-
tween two consecutive aerials is less than

e~ Y
(L wr . B /\

Fig. 5

Diagram showing action range of vari-
ous directive aerials and flow of cur-
rents in special directive antennas.
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that which corresponds, for their spac-
ing, to the speed of propagation of elec-
tromagnetic waves in the air, (2.e., below
180° for a spacing of one half-wave
length), the maximum radiation will take
'place for a direction which is ineclined
with reference to the ground, whereas
each individual aerial of the group will
have its maximum radiation in the direc-
tion of the ground.

Principle of Construction

In view of these theoretical considera-
tions which will obviously prevail whether
currents are brought by power lines or
electromagnetically induced, the author
undertook to realize in as simple a man-
ner as possible, both from an electrical
and a mechanical standpoint, a wave pro-
jecting device, adapted both for trans-
mission and reception, and having the
following essential features, viz., a suffi-
ciently sharp one-way diagram in the
horizontal plane, and only moderately so

Fig. 8 above shows how power is sup-

plied to the large directive aerial

shown above and illustrated in the
photograph, Fig. 7.

in the zenithal plane, and projecting or
receiving energy along the direction of
the ground, or at will, in a direction
which is very slightly inclined from the
eround.

According to what precedes, these con-
ditions can be realized by constituting
two identical alignments or rows, one
behind the other. The aerials opposite
one another wiil form a row of the second
type. In the following description, one
of the rows will be termed antenna and
the other, reflector or screen. Since the
two rows are identical, either one can
obviously serve as an antenna, or as a
reflector, according to the direction in
which the energy is to be transmitted
or received. In what follows, we shall
consider mainly the case of transmission,
although the developments and results
apply equally as well to the case of
reception.

Let us consider a wire developed in
zigzag (fig. 4) with right angles or el-
bows and supplied for example at the
middle by a feeding wire. If the length
of each strand is regulated approxi-
mately to a half-wave length, and if the
whole device is the seat of stationary
waves, the amplitude and instantaneous

%
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By elaborating the ideas expressed in Figs. 4 and 5 we finally obtain the practical

short wave, directive aerial construction shown above in Fig. 6.

The acerial and

the reflector, which are exactly alike, consist essentially of a sheet of wires hav-
ing a network disposition, each unit element of the network being in fact a
half-wave aerial.

direction of the current may be shown
by the curves and arrows represented on
the figure. It will be observed that the
aerials 1-2-3-4-5-6 form the first row of
half-wave acrials in phase and separated
by a half-wave length, and that the
aerials 1’-2’-3’-4’-5’-6’ constitute a second
row of half-wave aerials also in phase
between them, but their common phase
is in opposition to the common phase of
the first row. :

The field produced at a distance by
each row is separately calculated, and it
leads to a diagram of the type shown in
figure 1. Since the two rows are crossed
at right angles, the field due to the vector
comprising the two fields, which are
equal and at right angles, will be at all
points equal to Vv 2 times the field due to
one row. That is, the diagram due to the
combined action of the two crossed rows
will still be of the type shown in figure 1.
It will be readily observed that if the
general direction of the wire is hori-
zontal, the resulting electric field will be
vertically polarised, as in a vertical an-
tenna. By turning the whole system by

m

we evidently obtain a horizontal
2 .

polarisation. Again, since the several

unit elements are of half-wave lengths,

the maximum radiation will take place

_perpendicularly to the plane of the wires,

that is, to say, horizontally.

This arrangement is of a very simple
character and is quite effective in practice.
The angles or elbows of the wire coin-
cide with the nodes of the current, and
will not cause any reflection of the en-
ergy, so that the maximum current will
only diminish very gradually from the
centre to the ends.

If the system shown in figure 4 is
doubled as shown in figure 5, it will be
seen that if the two power supply wires
are, for two opposite points, the seat of
equal and opposite potentials (Lecher
wires), in the first place the feeding line
will not radiate energy (the instantaneous
currents being in an opposite direction
on the two wires) and in the second place,
it will be observed (according to the
direction of the arrows showing the in-
stantaneous direction of the currents)
that the effects of the second system will
be added to those of the first system.
The whole is now the equivalent of two

rows crossed at right angles, of unit
aerials constituted by two half 2waves in
the same direction. The maximum radia-
tion will thus remain, perpendicular to
the plance of the wire, and will thus be
horizontal.

Practical Construction

By extending figures 4 and 5, we ob-
tain the practical construction shown in
figure 6. The aerial and the reflector
which are exactly alike, consist essenti-
ally of a sheet of wires having a network
disposition, cach unit element of the net-
work being in fact a half-wave length
aerial. The arrangement is such that
all the elements which are inclined to
the right are in phase and form the first
row of aerials in phase; all the elements
inclined to the left arce in phase opposi-
tion, and form a second row which is
crossed upon the first at right angles.
The power is supplied at two central
points by two-wire lines (see fig. 8 the
detail of the central part.) The four
middle toothed parts which are super-
posed form a portion termed active re-
gion, and the .two extreme toothed parts
(upper and lower) form penumbra or
shadow regions. These last two parts,
of which one is connected to the upper
triatic and the other to carth, are not
supplied with power, but nevertheless
(due to the electrostatic and electromag-
netic induction of the adjacent parts)
carry currents whose direction is such
that their action is added to that of the
active parts. In these conditions, the
maximum radiation remains perpendicu-

FIEL D~ STRENGTH

|- PosirioN OF  SHORT - CIRCUIT

Fig. 9 above shows the manner in

which the back-field is modified by the

position of the short-circuiting wires
of the aerial screen.
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lar to the plane of the wires, that is,
the maximum energy is radiated in a
direction parallel to the ground.

The reflector, of identical construction,
is placed at about %4 wave length in the
rear of the aerial, and in normal con-
ditions it is not supplied with current.
The feeding lines of the reflector instead
of being connected to the transmitter are
simply short-circuited at a suitable spot,
so as to obtain the “general tuning” of
the reflector. This tuning consists in
exciting in the reflector currents which

™

in advance to the

are leading by
2

antenna currents. It is ecasy to verify

this by observing that the baek field is

almost entirely absorbed, while it is

doubled in front, for a given current in

the aerial.

The normal projector constructed by
the Société Francaise Radio-Electrique
will practically concentrate all the en-
ergy in an angle of 8° to 10°, on the
horizontal plane.

Principal Advantages
1—Owing to their construetion, either
of the two sheets can serve as an aerial
or as a screen, and henee the diagram
can be readily turned through 1R0° by
suitable switching,
2—IJt is an the

matter to tune

casy
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Fig. 10—Photo above shows the short wave directive receiving aerial at Ville-
cresnes, France.

(see fig. 7), thus raising the whole out-
fit and particularly the central feeding
point. It is in fact observed that the
mean value of the current in the different
elements may be represented by figure
11 in which the degree of approach of
the full lines, gives a certain estimate

of the density of the mean current. This
s )
~713
f} i Fig. 11, at left, shows by the
B degree of approach of the full
i \ lines, a fair estimate of the
?— v density of the mcan current

in a short wave antenna of
the type here discussed. This
density is at a maximum near

TN

v A

the center and by raising the
whole sheet of currents, we
remove from the ground the
whole transmitter or receiver.

screen to the exact wave-length (and to
modify this tuning if the wave-length
changes) by acting only upon the short-
circuiting position of the wires of the
screen.  Figure 9 shows the manner in
which the back field is modified by the
position of the short-circuit. We attain
practically the figure 20 for the ratio
between the front and back fields.

By slightly modifying this adjustment,
we may give the beam a slight vertical
inclination, as above stated, as we thus
change the relative phase of the currents
in the aerial and in the reflector.

3—Similarly, owing to this construec-
tion, the diagram in the zenithal plane
afforded by each sheet will give a maxi-
mum effect in the horizontal direction,
and this is a very favourable condition,
according to tests made principally by
Dr. Meissner both for transmission and
for reception which tests show that at
great distances it is preferable to trans-
mit and receive energy in a practically
horizontal direction.

4—Due to its construction, the system
is well adapted also for aerials which
are high and are well above the ground

R Tl

density is at the maximum ncar the cen-
ter, and by raising the whole sheet of
currents, we remove from the ground the
whole transmitter or receiver of power.
The practical gain obtained in this man-
ner is quite considerable, both for trans-
niission and reception (%),

Hh—The fact that when proceeding from
the central feeding point, the number of
one-half wave elements is not great,

Figs. 12 and 13—At
the right is shown 1
another arrangement
of short wave direc-
tive aerials, which is
considered very de-
sirable in the case
of projectors for
short waves and
which are to be
erected in great
centers of transmis-

added to the consideration of the damp-
ing due to the radiation, renders this
type of antenna hardly ecritical as re-
gards the wave-length.

In fact, we may allow a total range of
10 to 15 meters.

For greater changes in the wave-
length the apparatus can be readily dis-
mounted and installed.

6—From a mechanical point of view,
the plant can be readily constructed, and
on the other hand, since the number of
feeding points is now reduced to two,
the feeder system is much simplified, as
well as the accessory outfit consisting
of transforming or coupling boxes, as
will be explained later on.

() Remark —The aerial might be constructed for
the “‘day wave” in the form indicated, then using
the free space beneath the aerial for a “beam’ of
reduced  value, for the “night wave.” This is
justified by the fact that the night wave is used
for a shorter time than the day wave, and only in
the no-load trafic hours. This arrangement has
been adopted in practice for the receiving aerials.
(See Fig. 10.)

Fig. 13,

Fig. 12

sion, provided with

large aerials with
long waves, Fig. 13
(top) shows that the
plan comprises two
acnials, situated in

1]

HVIIJ

N

different planes.




April-May, 1931

7—The adjustment is very simple and
rapid, since it is limited to the placing
in phase of the two sections shown in
Figure 6, and to the tuning of the screen.
This consideration can well be of great
importance especially in plants in the
colonies where skilled or competent per-
sons may be lacking.

Other Constructions

Figs. 12 and 13 show another arrange-
ment which is most advantageous in the
case of projectors for short wave-lengths
to be erected in great centers of trans-
mission provided with large aerials with
long waves. The towers already erected
are used to support the aerials.

As shown in figure 12, the disposition
is practically the same, but the whole
plant is rotated by 45°, thus rotating to
the same degree the plane of polarisa-
tion of the electromagnetic field.

x

7777777

Fig. 15—Wheatstone bridge arrange-

ment of self-inductances and capacities

interposed between the output end of

the feeder line (P) and the input end
of the aerial (R).

Figs. 12 and 13 correspond to an ex-
perimental construction for telephone
connection between France and Indo-
China, and it is observed in figure 13,
which is a plan view, that the plant
comprises two aerials situated in differ-
ent planes, which was required by the
nature of the ground but gave no addi-
tional complications, since it is always
easy to adjust the relative phases in
order to obtain the maximum effect in
the desired direction.

Fig. 14 shows the diagram of the cor-
responding field, which is particularly
sharp.

Feeders and Transformation Boxes

Owing to the disposition of the pro-
jecting aerials and to the fact that in a
great transmitting center it is necessary
to use several aerials for the different
receiving stations and the various wave-
lengths, the feeders must often measure
several hundred metres in length, that
is, a length corresponding to a consider-
able number of wavelengths. In this
case, care should be taken.

1—That the feeders will not radiate
any appreciable amount of energy, which
would offer prejudice to the directive
properties of the antenna.

2—That there should be a minimum
loss in the feeders.

These conditions can be fulfilled by
using tube feeders comprising two con-
centric tubes. The current flows forward
through the inner tube which is at a
certain potential above earth, and it re-
turns through the outer tube which is at
ground potential. In these conditions,
the outer tube forms a Faraday cage

‘*.
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with reference to the inner
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field, thus preventing all
prejudicial radiation, anld —

on the other hand the N
metal has a large enough
surface to afford a low &
ohmic resistance in spite
of the great skin effect at $

the usual frequencies of
projecting aerials.

Since the minimum loss 3
takes place when the
feeders carry currents free
from stationary waves, i.e.,
when the feeder supplies
current at its characteristic impedance
we thus realize this condition. Re-
ferring to figure 5 or figure 8 which
represents the arrangement of the
wires leading to the central point, it is
observed that the two supply wires
should possess, in the parts oppositely
placed, potentials which are equal and
opposite with reference to the ground.
These supply wires also carry stationary
waves, as there is no transformer at the
central feeding point. It is thus neces-
sary to place between the output end
of the tubular feeder and the input end
of the aerial, a junction box which serves
firstly to produce at the input end
towards the aerial, potentials which are
equal and symmetrical with reference to
the groind, and secondly to extinguish
the stationary waves 1In the tubular
feeder. This double condition is realized
by the Wheatstone bridge arrangement
shown in figure 15, which comprises two
equal self-inductions and two equal ca-
pacities. It can be readily demonstrated
that, if o (*) is the characteristic im-
pedance of the tubular feeder and R
that of the antenna to be connected and
if the box is placed at a point so that
the antenna will represent at this point
a pure resistance (that is a node or an
antinode) it can comply with the two
conditions in several ways, especially by
realizing:

(") At the frequencies employed, the character-
istic impedances become reduced to pure resistances.

9

wi

—
7 I "
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2y Lg%q 4
K41 Fig. 14—Referring once
44 more to the short wave
44 directive  system  dia-
4 grammed in Figs. 12
and 13, the diagram

above shows the corre-
sponding field of radia-

tion, which is particu-
larly sharp as noted.

(a) the condition of resonance for the
given wave.
L
(b) the additional condition — = R p;
C
otherwise stated, the characteristic im-
pedance of the circeuit is made equal to
the geometrical mean of the outward and
inward impedance. In these conditions,
it can be easily verified that the station-
ary waves are extinguished on the upper
side, {.e., in the tubular feeder, by dis-
posing in this tube, and opposite suitable
sight holes, three ammeters equally
spaced, (at about % or V4 wave-length)
and by observing the deflections which
should then be the same for the three
ammeters,

The general diagram of the distribu-
tion, starting from the transmitter, and
for a two-section aerial, is as follows
(fig. 17).

The output takes place in a tubular
feeder (1) as far as a branch hox (2)
at which the single feeder is divided into
two tubular feeders (3) and (4).

(To be Concluded)

Feeaer
P p—————y
e A

Fig. 17, above, shows the general connection of the short
wave transmitter to a two-section aerial.
instead of adjusting the two antenna sections so as to have
equal phases, we modify the relative phase, the shape of the

Fig. 18 (left)—If

diagram, Fig. 18, can be somewhat changed, so as to further

the radiation in a slightly different direction.
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'/-WORN ON HEAD

THIS PHONE USED
| AS TRANSMITTER

LONG DOUBLE
STRAND (ORD
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Where to Connect
Aerial “Feed”

FTER one has
Vs becn initiated
into the ama-
teur transmitting
game he commences
to experiment with

enced in locating the proper point for
attaching the feed wire from the set
seem to present the greatest problem.
The scheme illustrated in the accom-
panying diagram was used for this pur-
pose and has been found an excellent

7 antennas, etc., to ind  means of communication between the

AT STING the best possible operator at the transmitter and the one

PERSQET%?JJNUA means of radiating doing the adjusting on the antenna.

FEEDWIRE — | . " his signals. The cur- Usually such antennas are close enough
BATTERY

/

METAL TUBE
AN}ENNA

STRING —

FEED W!RE

WORN BY
OPERATOR
AT SET.

USED AS TRANSMITTER
AT SET.

International Time-Zone Chart a

rent- and voltage-
feed Hertzian sys-
tems seem to be in
favor with many
amateurs; but the
difficulties experi-

The telephone
scheme shown in the
accompanying dia-
gram was used in
determining the best
location of the feed
wire on a short wave
aerial. When the
best antenna meter
reading occurs the
“roof” man tells the
operator.

to a roof so the helper can walk along
and place the feed wire at the desired
point.

If not, then a short piece of metal
tube can be soldered to the feed wire:
slid over the antenna; and operated back
and forth from the ground by strings
pulled either one way or the other.

The phone system consists of two
regulation headsets, a length of double-
strand insulated wire and a “C” battery.
Disconnect one phone from the headband
at each set. Then connect the phone
cords to the long cords by clips or phone
tip connectors, and insert the “C” bat-
tery somewhere in the line. Run the
long cord from the operator’s point to
that of the helper’s, taking care to keep

(Continued on page 489)
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HE two cireles shown above, if MOUNTN
copied on suitable cards, may be VRS
used to find the time at any point in the
world the longitude or the “time zone”
of which is known. The smaller circle 0\9\0
should be trimmed closely; so that, when o

it is fitted over the larger by a pin pass-
ing through their exact centers, it is pos-
sible to read the figures on the larger
circle.

The small black figures around the
edge of the larger circle represent longi-
tudes, east and west from Greenwich,
England, from which all map bearings
are calculated. The names on the out-

(Continued on page 492)

A Rotary International Time Chart.
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Portable S-W Transmitters

and Receivers

ORTABLE transmitting and re-

ceiving sets are becoming more

popular. The writer has carried

out some experiments along the
line of combined transmitting and receiv-
ing arrangements which will be of in-
terest to those contemplating the con-
struction of portable sets.

In some respects, a portable set is
somewhat more difficult to design, be-
cause Bpace requirements must be met.
At first thought, this requirement is not
serious but, when one looks into the con-
struction more attentively, it i3 found
that some rather radical changes must be
made in the usual circuits; especially
where a large reduction in weight or re-
quired space is desired.

A small portable transmitter or re-
ceiver is convenicent; but, where both a
receiver and transmitter are desired in a
single case, a combination circuit will
give a considerable all-around simplifica-
tion. In working out combination cir-
cuits on paper, one soon runs into diffi-
culty. The tuned plate-tuned grid trans-
mitting circuit, and also the Colpitts
transmitting circuit, are usually too com-
plicated to incorporate into a combined
arrangement; because these are two tun-
ing controls for the transmitter. That
leaves the Hartley circuit, which requires
only one tuning condenser.

In the case of the receiver, a simple
regenerative circuit would be considered
first. The addition of audio amplifica-
tion complicates matters for a combina-
tion circuit; so, unless very strong sig-
nals are necessary, one can use only one
(detector) tube and make it as sensitive
as possible. That means super-regen-
eration!

The Combined Circuit

Fig. 1 shows an exceptionally simple
portable arrangement which can be used
for both transmitting and receiving. The
main reason for using a combination cir-
cuit is to “boil down” the amount of ap-
paratus required, in order to make the
complete set easily portable.  This
circuit is effective for both transmitting
and receiving; and is described in detail
in what follows.

The set described here was intended
for use in an automobile, where the
proper batteries can easily be carried.
At the same time, however, the set had
to be small enough not to consume too
much space in the car. It is some thrill
traveling along in a car, still keeping in
touch with some “land” station!

The receiving part of the combined set
operates on the super-regenerative prin-
ciple, in order to obtain sufficient sensi-
tivity when using but the single tube. If
4+ gimply oscillates quietly, no signals
are heard; for oscillations will bLe too

By A. H. HAIDELL

A Transmitter and Receiver

Utilizing the Same Tube and

Tuning Apparatus—FEspeci-
ally Adapted for Use On
Automobile or Motor-Boat

powerful for receiving very strong sig-
nals. When it is operated to give an
audio-frequency whistle, which denotes
super-regeneration, the received signals
will be unusually strong. The pitch of
the whistle given by the tube, and the
enormous sensitivity of this receiving
scheme, can be controlled by changing

The loop is also the ‘“coil” of the trans-
mitter and receiver. The loop forms the
inductance of the familiar Hartley cir-
cuit, when used as the transmitting in-
ductance. A clip should be wused to
change the proportion of turns used in
the “coils,” to obtain the best operating
combination. An 11-plate receiving con-
denser across the loop will allow efficient
operation in the 80-meter band. 350
volts on the plate will give about 0.5-
ampere radiation and a plate current of
probably 35 milliamperes.

Importance of Choke Coils
The R.F. chokes are important; a poor
choke in the transmitter will materially
reduce the output. Poor chokes often

LooP <— 5000 OHMS
D . |—200 MmF.
A
Fig. 1. II
Circuit diagram for
a combined short- 4 250 FRAME OF
wave transmitter T~ MMF, KEY
and receiver, which
utilizes a loop acrial \ VA
for sending or re- | I l
ceiving signals, mak- A U =
ing the outfit very \ L I O—\%?.'?S .
useful on auto or N N\ ({l—&k ;
motor-boat. 3-pole < INNER END %’ CHOKES
switch “up” for - 45 +
transmitting; OF LooP O_'VOLTS'—KQQQI
“down’ for receiving. 200 MMF

]

)
il

Q @ PHONES

the filament rheostat’'s setting, or by
using a variable receiving grid leak in
series with the 5000-ohm transmitting
grid resistor; this grid leak should be
shorted during transmission for best re-
sults. The constants of the circuit are
shown in Fig. 1.

Loop Used for Short-Wave Work

A loop of flat spiral type, 30 inches
on a side, with 6 turns of heavy wire
spaced 14 inches apart, can be used as
the receiving and transmitting aerial.
(Try one on your present short-wave set;
loops give fine results on short waves.)
This kind of loop is, perhaps, not the
most efficient; but there are other re-
quirements. It consumes small space
and offers little wind resistance if an
open car must be used, or when it is
mounted outside. A loop is a somewhat
better radiator when it is placed with
one side parallel to the earth’s surface.
instead of being fixed with one point up;
but the difference is, in any case, small.
One convenient way to mount the loop
is to fasten it on the right-hand side of
the car, a little to the rear of the seat
and pointing straight ahead.

cause ‘“dead spots” in receivers. A coil
about 2 inches in diameter, wound with
No. 22 or 24 wire, will prove satisfactory
at 80 meters.

Use a panel about 9 by 11 inches. A
cover which fits over the front of the
set will protect the dials. A suit-case
handle will serve to carry the set, if it
is moved; with good protection, a set
can be moved about without damage.

DX Work In the Automobile

The set will get good distance be-
sides being very reliable for local work.
Even on the loop, stations from 1,000
miles away and more, can be copied,
and often worked. Results are really
very surprising with a super-regenera-
tive rig.

Some practical operating points will
help. Better results are often obtained
by reversing the “A”-battery leads to
the set. The transmitter will work
either way; but the receiver may work
only one way. If desired. one of the new
2-volt tubes can be used in a portable
set.

When measuring the wavelength of
(Continued on page 487)
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Short-Wave Stations of the World

Kilo-

Meters eycles

4.97-5.35

583
6.8Y

7.05

14.62
11.89

15.03

16.10

16.11
16.30

16.35

16.38

16.14
16.50

18.23

18.37
18.40

5
.68

18.80
10.50
19.56
19.60
10.63
19.66

19.72

60,000-56,000—Amateur Telephony and Tele-

vision.

51,400-—W2XBC, New DBrunswick, N. J

43,000—WIXD, Milwaukee, Wis. Television. Mil-
waukeo Journal.

42,530 Berlin, Germany, Tu. and Thu., 11:30-
1:30 p.m. Teletunken Ce

41,000—W8X [, Ea<t Pittsburzli, 'enna.

31600 —W2XBC, New Drunswick, N. J.
31,000—w8 X1, Pittzburgh, Pa.

30.200-—WEXD, M. K. T Co.

30,105 . LGolfo Avanci, Rardinia.  Telephone to
Rome.

29,100— P K313, Nourabaya, Java, Wed. and Sat.,
AA0-TI50 0 aam.

27800 WEXD, I'alo Al Calif. M. ROT

25,060 G5SW, Chdlmstord, England Ivperimental.

25,T00—W2XBC, New DBrunswick., N, )
-W3XA, Philadelphia, I"a. Norden-Hauck

EL Mryg
24,000— W6AQ, San Mateo, Calif.
(Reveral experimental  stations are

authorized
to* operate on non-exclusive waves of

a serles,

both above this and dewn te 4 meters.)
23,000~ W2XAW, Schenectady, N.Y.
21,540--WBX K, Pitt-bwsh, I'a.
21 469—W2XAL, New York.
21,420—XFA, Moxico City, Mex, {Authorized to
broadeast at any higher frequencey.)
21,420 W2XDJ, Deal, N
And other oxperimental  stations

21.400— WLO, Lawrence, N. J., transatlantic phone.
21,130—LSN, Monte Grande, Argentina,
W2XA0, New Drunswick., N ).

21,000-—0K |1, Podebrady, €Czechoslovakia.

20,680—LSN, Monte Grardde. Argentina, after 10:30
. m. Teleplhiony with Furope.

FMB, 'Pamatave, Madagascar.
PMB, Bandoeng, Java.
FSR, Puris-Saigon phene

20.500-—W9XF, Chicago, Ili. (WEXNR),

20,140-- DWG, Nauen, Germany. Tests 10 a.m.—
3 pom.

19,950— LSG Monte Grande, Argentina.  From 9
am. to 1 pm. Telephony to Paris and
Nauen  (Berlin)

DIH, Nauen, Germany

Press (coder 6:15 a m, KEnglish; 8:30 a.m.
and 11 a.m, French,  daily. £:30 a.m.
Sumlays,  IPrench

19,406 S Monte Grande,  Argentina.  8-10 a.m.

19,850 WML, Deal, N

19, 830—FTD, St. Assise, France

19,160 FZU, Tamatave, Madavascar.

14, 100—FRO, FRE, Nt Axcise, France.

14,350 o oNaney. France, 4 to 3 ponn
VK2ME, Sydney, Australia.

19,300—FTM, St Axsise, Prance. 10 a.m. to noon.
PPU, Rio de Janciro, Brazil.

19,220 WNC, Deal, N, J.

18,820—PLE, Bandoeng, Java. 5:10-6:40 a.m. and
from 2:10 a.m. Tues. and Fri.; 8:40-10:40
a.m. Tues.  Also telephony.

bdl;:,n Indo-China.

18,6‘.’()‘ GBJ Bodmin, Fngland. Telephony with
Montreal.

18,610— GBU, Rughby. England.

I8, 400~PCK, Kootwijk, ilolland. Daily from 1
to 6:30 a.nn

18,350—WND, Deal Beach, N. J.  Transatlantic
telephony.

18,310—GBS, Rugby, Tngland Telephony  with
New York.  General Postoffice.  Londen.
FZS, Naigon, Indo-China, 1 tw 3 p.n.
Nundays.

18.210-—FRO, FRE, Ste. Ascise, France.

15,1T0—CGA, Drummondville, Quebee, Canada.
Telepliony to England.  Canadian  Marconi
o,

IR 150—PMC, Dandoenyg. Java

18,130 - GBW, Rugby, England,

18, 120—GBK, Bodmin, England.

WIXAA, Clicago, Il Testing, mornings.

IR.050-— KQJ, Bolinas, Calif

17,050 —F2U, Tamatave, .\I;ull;:dwar

17.850—PLF, Bandoeng, Java (-'Radio Malabar”).
~W2XA0, New Bllul\\\lrl( N, L

17,830—PCV, Kootwijk, Holland. 3 to 9 a.m.

17.75%0 - W8XK, Pittsburgh, Pa.
17750 HSIPJ, Bangkok, Siam. 7-9:30 a.m., 1-3
p.m. Sundays,
17.3R0—JIAA, 'Tokio, Japan.
17,300 - W2X K, Scheneetady, N. Y. Tues., Thurs.,
Nat. 12 to 5 pan. General Eleetrie Co,
—WE8XL, Davton, Obio
—W6XAJ, Oakland, <¢alif.
W7XA, Portland, Ore.
—W7XC, Seattle, Wash,
—~W2XCU, Awmpere, N J.
—WIXL, Anoka, Minn, and other experi-
mental  stations,
—VEYJAD, Glace Bay, N. 8., Canada.
17,110—w00, Deal, N, ). Transatlantic phone.
2XDO, ()(c(ln Gate, .\'4 JooALT. & T Co.
16,440 —GLSQ, == “Olympic.’
= FWYV, R U Majestic.”
16,3.0—VLK, Sydnvy. Australia. I’lmno to England.
16,300—PCL, Kootwijk, llolland. Works with [3an-
doem from 7 a.m. Netherland State Tele-
graphs,
—WLO, Lawrence, N. J.
16.200—F2ZR, Saigon, Indo-China.
16,150—GBX, Rugby Lngland.
16,060—NAA, Arlington, Va. 'fime signals, 11:57
1o noun,
15,950—PLG, Bandoeng, Java. Afternoons.
15,375—F8BZ. French phone to ships.
15,310—W2XAD, Schenectady, N. Y. Broadcasts
1-3 p.mi., relaying WGY,
15,300—0XY, Lynghy, l)vnmark Experimental,
15,280—W2XE, Jamaica, N.
15.250—W2XAL, New York, \'. Y.
—WEXAL, Westminster, Calif.
15,210—W8XK (KbKA), Pittsburgh, Pa. Tues.,
Thurs., Sat., Sun.,, 8§ a.m. to noon.

Eastern Standard

All Schedules

Time: Adi 5 Hours for Greemwich
Mean Time.
Wile

Meters cycles

19.83 15,120 —HWVJ, Vatican City (Rome, Italy), 9:30 a.m.

10.99 15,000 CM6X), Central 'Fuinucu, Cuba.

LSJ, Monte Grande, Argentina,

20,50 1u20—WMI, Deal, N, J.

DA, Mexico City, 2:30-3 p.m.

20070 14 480—WBXK, Ekast I'ittshurgh, Pa.
GBW, Rugby, England.

WNC, Deal, N. .

2080 11, 120—VPD, Suva, Fiji 1slands.

20,90 14 310—G2NM, Sonning-on-Thames, England. Sun-
days, 1:30-3 p.m.

20.97-21.26 0 14,300-14,100—Amateur Telephony.

21,50  13,940—. .., Bucharest, Roumania, 2-5 p.m., Wed.,
Sat.

21.50 13,800—.,., Mombasa, East Africa.

g 13,500— ..., Vienna, Austria.

238 13,400—WND, Deal Beach, N, J. Transatlantic
telephony.

22,68 13.220—-GLSAQ, “Olympie.”’

—GFWY, S8 ““Majestie.””
23.00 13,043—O0BE, La Punta, Peru. Time signals 2 p.m.
—. .., “‘Radio-Maroc,”” Rabat, Morocco, 8-9

a.m. Tues., Thurs., Sat.

23.35 12,850—W2XO0, Schenectady, N. Y. Antipodal pro-
gram 9 p.m, Mon. to 3 a.m. Tues. Noon
to 5 p.n. on Tues., Thurs. and Sat.
General Electrie Co.

—W2XCU, Ampere, N. J.

—W2XDO0, Ocean Gate, N. J.

—WIXL, Anoka, Minn., and other experimen-
tal relay broadcasters.

23.86 12,630—“4, Rabat, Morocco, Tues., Thurs., Sat.,

®-9 a.m.

23.90 12,550—VBS, Glave Bay, Nova Seotia, Canada.

2423 12,350 GDLJ S.N. Homerie)””

2441 1‘.’,‘.’80 -GBU, Rugby, England.

(NOTE: This list is compiled from many sources,

men
lena
com
accy

and
who

all of which are not
greater or less discrepmncies;
most schedules and many wavelengths are stitl
experimental stage;
fusion and that wavelengths are calculated differently
in many schedules.

mitting organizations.
authentic

heard,

in agreement, and which show
in view of the fact that
in an
that daylight time introduces con-

I'n addition to this, one experi-
tal station may operate on any of several wave-
ths which are assigned to a group of stations in
mon. Wae shall be glad to receive later and more
rate information from broadcasters and other trans-
and from listeners who have
information as to calls, exact wavelengths
We cannot undertake to answer readers
identity of unknown stations
in addition

schedules.
inquire as to the
as that Is a matter of guesswork:

to this, the harmonics of many local long-wave stations
can be heard in a short-wave receiver.—EDITOR.)
2446 12,250—FTN, =te. Assise (Paris), France, Waorks
Buenos Adres, Indo-€hiva and Java., On 9
am. to 1 pom. and other hours.
KIXR, Manila, P. 1.
GBS, Rughy, FEngland.
2163 12,2K80- Alrplane
24,68 12,150—GBS, Rugby, England. Transatlantic phone
to Deal, N. J. (New York)
—FQO, FQE, Ste. Ascise, France.
24.80 1" 090—....Tokio, Japan. 5-8 a.m.
24.80 i 0'«1)—_. Trieste, Italy.
24.89 I’UIJ—NAA Arlington, Va. Time signals, 11:57
to noon.
—NS8S, Annapolls, Md. Time signals, Y:57-
10 p.m.
24.98 12,000—F2G, Saigon, Indo-China. Time signals,
2-2:05 p.m.
—....Oporto, Portugal.
2510 11,915—KKQ, Bolinas, Calif.
25,24 11,880—W8XK (KDK.), Pittshurgh, Pa. Tues.,
Thurs., Sat., Sun.,, noon to 5 p.m., and
Kat. night Arctie programs.  Television, Mon,
and Fri., 2:30 pm., 60 lines, 1200 r.p.m.
—W9XF, Chicago (WENR).
—W2XAL, New York (WRNY).
-—-VUC, Calecutta, India. 8-10 a.m.
25.34 11,840—W2XE, Jamaica, New York (WABC),
—WIXAA, Chicago, Ill. 7-8 am., 1-2, 4-
5:30, 6-7:30 p.m.
25.36 11,820—KIXR, Manila, P. I. 5-6 p.m., 11:15 a.m.,
12:15 p.m., 2-4 a.m., and (except Monday)
5-10 a.m.
25.42 11,800—UOR2, Vienna, Austria. Tues., 9-11 a.m.;
Wed., 5-7 p.m.; Thurs.. 5-7 a.m.
—W2XAL, New York,
—WIXF, Chicago.
—PK6K2Z, Macassar, Celebes.
25.53 11,750—G58W, Chelmsford, England., 7:30-8:30 a.m.
and 2-7 p.m. except Saturdays and Sundays.
—I13R0, Nome, Italy (Various wavelengths).
2568 11,670—K10, Kahuhu, Hawaii.
26.00 11,580-—CGA, Drummondville, Canada.
26,10 11,490—GBK, Bodmin, England.
26.20 11,440—KI1XR, Manila, P. I. 11:15-12:15 p.m.,
2-4 am., §5-10 a.m.
26.22 11,435—DHC, Nauen, Germany.
26.60 11,280—. .. .Brussels, Belgium.
26.70 11,230—IBDK, S.8. “Elettra,” Marconi’s yacht.
27.00 11,110—XFD, Mexico City, Mex.
27.30 10,980-—ZLW, Wellington, N. Z. Tests 3-8 a.m.
27.75 10,800-—GBX, Rughby, England.
28.00 10710—CTI80 Lisbon, Portugal.

.Casablanca, Morocco.

Kilo-

Meters cycles

28.20
28.44
28150
25.80
28,86
23.97
29.00
29.50
29.54

20.98
30.15
30.20

30.30
30.50

30.61
30.75

30.90
31.10

31.23
31.26

31.30

31.33

31.36

31.48

31.56

31.60
31.70
31.89

32,00

32.06
32.13
32.26
32.40
32.50

32.59
32.80
33.00
33.26
33.81

33.95
33.98
34.00
34.50

34.68

34.74

35.00
35.70
35.89
36.00

36.74
36,92
37.02

37.43
37.65
37.80

10,630-—PLR, Bandoeng, Java. Works with Holland
and France weekdays from 7 a.m.; some-
times after 9:30,

10,540-—wWLQ, Lawrence, N. I.

10.510-RDRL, Lenin.f,'rad, U.S.8.R. (Russia).
VLK, Sydney, Australia. 1-7 a.m.

10,410—PD K, Kootwijk, Holland.
‘KEZ, Bolinas, Calif.

10,3%0—GBX, Rugby, England.

10.350—LSX, Buenvs Aires, Argentina. 7-9 p.m,
Transradio Internacional, San Martin 329,
Buenos Aires.

10.340—....Faris, France. 1:30-3 p.m. daily; 9
a.m. Sundays.

10,160-—HS2PJ, Bangkok, Siam. Sun., Tues., Fri ,
8-11 p.m,

10,150—D1S, Nauen, Germany. Press (code) daily:
6 p.m., Spanish; 7 p.m., Euglish 7:50
p.m., German; 2:30 pom., English; 5 p.m.,
German. Sundays: 6 p.m., Spanish; 7: 50
p.m., German; 9:30 p.m., Spanish,

10000*CM2LA lldmna, Cuba.

.Belgrade, Jugoslavia, Monday 3-4 p.m.
9.9-10 GBU Rugby, England.
9,930—w2xu, Long Island City, New York,

—....Posen, Poland.

9,890—LSN, Buenos .Aires, phone to Burope.

9,830—~NRH, Heredia, Costa Rica. 5-6 and 10-
11 p.m. Amanda Cespedes Marin, Apar-
tado 10,

9,790—GBW, Rugby, England.

9,750—....Agen, France. Tues, and Fri., 3 to
4:15 p.n.

—WNC, Deal, N, J.
9,700—wMI, Deal, N. J.
9,640—., ... Monte Grande, Argentina, works Nauen

irregularly after 10:30 p.m.
—VYVB, Bombay, India. Testing.
9,600—LGN, Bergen, Norway.

9,590—PCJ, llilversum (Eindhoven), Holland. Wed,
1-3 p.m., Thurs. 1-3, 6-10 p.m., Fri. 1-3,
7 pom. Sat. 1 am. Philips Radio.
—Ki{IXR, Muanila, P, 1.
9,580—W3XAU, Byberry, Pa., relays WCAU daily.
—VK2ME, Sydney, Australia.
—VPD, Ruva, Fiji Islands,
9.570—wW IXAZ, Springfield, Mass. (WBZ). 7 am,-
11 p.m. daily. Westinghouse Elec. & Mfg.
20.
9,560—... .Konigswusterhausen, German. 10 to 11
am., 11:30 a.m. to 2:30 pm., and 3 to
7:30 or 8:30 p.m. Relays Berlin.

—NAA, Arlington, Va

—KIXR, Manila, P. 1\

—2ZL2XX, Wellington, New Zealand.

9,530—W2XAF, Schencetady, New York. Mon.,
Tues., Thurs. and Rat. nights, relays WGY
5:30-11 p.m. daily. General Electrie Co.
—WOI9XA, Denver, Colorado. Relays KOA.
llelsmgforb Finlanml.
9.)00—027RL Copenhagen, Denmark, Around 7
p.m.

—VK3ME, Melbourne, Australia. Saturdays
5-6:30 a.m. Amalgamated Wireless, 47
York St., Sydney, Australia.

9,490—0XY, Lyngby, Denmark. 1 p.m.

9,460—, . . Radio Club of Buenos Aires, Argentina.

9,430—...Posen, Poland. Tues., 1:15-4:15 p.m.;
Thurs., 1:30-8 p.m.

9,375—EHI90C, Berne, Switzerland., 3-5:30 p.m

—027MK, Copenhagen, Denmark, Irregular
after 7 p.m.

—3UZ, Melbourne, Australia.

—WS8XAO0, Detroit, Mich,

9,350—CM2M K, Ilavana, Cuba.
9,330—CGA, Drummondyille, Canada.
9,290—. .. .Rabat, Morocco.
9,250—6BK, Bodmin, England.
9,230—FL, Paris, France (Eiffel Tower). Time
signals 4:56 a.m. and 4:56 p.m.
—VK2BL, Sydney, Australia.

9,200—GBS, Rugby, England, Transatlantic phone.
9,110—8US, Cairo, Egypt.
9,091 —XFD, Mexico City, Mex.
9,010-—GBS, Rugby, England.
8,872—NPO, Cavite (Manila), Philippine Islands.
Time signals 9:55-10 p.m.
—NAA, Arlington! Va. Time 9:57-
10 p.m., 2:57-3 p.m,
§,830—GLSQ, S.8. “Olympic.””
—GFWYVY, S.8. *"Majestic.”
8.810—wSBN, S.8. “‘Leviathan.”
8,820—VK3U2Z, Melbourne, Australia.
3-5 a.m.
8,690—W2XAC, Schenectady, New
—HKF, Bogota, Colombia,
8,650—wW2XCU, Ampere, N. J.
—W9IXL, Chicago.
—W3XE, Baltimore, Md. :15-1:15 p.m.,
10:15- 11 15 p.m.
—W2XV, Long Island City, N. Y.
—W8XAG, Dayton, Ohio.
—WG6XN, Oakland.
—W4XG, Miami, Fla.
—And other experimental stations,
8,630—w00, Deal, N.

signals

Mon., Wed.,
York.

= W2XDO Ocean Gate, N. J.
8,670—RB15, Khabarovsk, Siberia. 5-7:30 a.m.
8,100—VBS, Glace Bay, N, 8., Canada.
8,350—WSBN, S.S. ““Leviathan.”
8,330—3KAA, Leningrad, Russia. 2-6 a.m., Mon.,

Tues., Thurs., Fri.
8.160—. . Mombasa East Africa.
8,1"0—PL,W. Bandoeng, Java.
8,100—EATH, Vienna, Austria,

5:30 to T p.m.

—JIAA, Tokyo, Japan. Tests 5-8 a.m.

—HS4PJ, Bangkok, Siam. Sunday 8-10 a,m.
8,015—Ajrplanes,
7,980—VK2ME, Sydney,
7,930—DOA, Daocberitz, Germany.

Reichpostzentralamt, Berlin.

(Continued on page 494)

Mon. and Thurs.,

Australia.
1 to 3 p.m.
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How to Use R. F. Chokes

By R. WILLIAM TANNER, W8SAD

UCH has been written on the

subject of coils, condensers,
circuits, ete., as applied to
short-wave transmitters and

receivers; but the R.F. (radio-frequency)
choke has been given little or no atten-

tion. Generally the experimenter, and
~ 224 RF.
o ./
L DETECTOR
V\
= F16.1 75V.+

Fig. 1—Above shows usual form of

circuit utilizing an untuned stage of

R.F. amplification; “L” represents the
choke coil.

often the manufacturer, winds some fine
wire on a form and places it in circuit as
a radio frequency choke, believing that
it will block all of the R.F. energy, mere-
ly because it has many turns of wire.

Radio-frequency chokes are rated by
their inductance, such as 10 mh., 85 mh,,
ete. Very little consideration is given to
the distributed capacity upon which de-
pends, almost entirely, whether the choke
will be good or bad. The ideal choke
would have zero distributed capacity and
extremely high inductance—an impos-
sible condition to attain.

This article is written with the idea
that it may help the short-wave set-
builder in the selection or construction
of suitable R.F. chokes for various uses.

Antenna, R.F. Chokes

The antenna R.F. choke will be dis-
cussed first. In Fig. 1 is shown the cir-
cuit of an untuned R.F. stage of amplifi-
‘cation, which precedes a regenerative
detector; the arrangement employed in
the majority of present-day short-wave
tuners. The coil L may be thought of
as an R.F. choke although, in reality, it
is an untuned R.F. impedance or conduc-
tively-coupled transformer. Coils hav-
ing inductance values as high as 85 mh.
are specified for most circuits; but al-
most any coil of 80 turns or so (on a
form one inch or more in diameter) will
prove fairly effective on all waves from
10 to 200 meters.

Since the capacity of the antenna is in
parallel with L, an inductance of .05-
mh., or more (assuming an antenna ca-
pacity of .00025-mf.) will preclude the
possibility of a “peak” occurring at some
intermediate portion of the short-wave
spectrum.

It is possible to utilize the effect of
the shunt anlenna to good advantage and

' ¥

When is a choke not a choke?

- - \‘ -
“When it is used incorrectly.’

It might easily be answered—
Mr. Tanner gives us some

very practical information about radio frequency choke coils
in this article, both as to their design as well as their posi-
tion in various circuits.

increase sensitivity materially; this is
accomplished by bringing out taps from
the coil L to a multi-point switch; the
exact number of turns in each section
is an individual problem. The number of
taps used should be the same as that of
the different detector plug-in coils.

Determining Proper Number of Turns

In order to determine the number of
turns, the experimenter may wind, say,
7 turns of No. 30 enamelled wire on a
1%-inch form, and plug in the 20-meter
detector coil. Shunt the 7-turn coil with
a small midget condenser (capacity not
over .000025-mf.) and tune in a station,

\'%4 224 R.F.
10 7
DETECTOR
V\
= FI1G.2 YA

Fig. 2—This diagram shows the use of
a tapped antenna choke coil, which
greatly increases the sensitivity of the
receiver. The tube indicated abovz
serves as an R.F. amplifier.

either code or radiophone, at nearly the
full capacity of the detector tuning con-
denser. Now, remove a half-turn at a
time from the 7-turn coil until signal
strength is greatest, with the plates of
the midget condenser all out. If a higher
setting of this condenser is required for
maximum gain, more turns are needed.

Then plug in the next largest detector
coil; wind 3 to 6 more turns close to the
7 turns, and proceed in the same manner
as before. Continue this procedure on
through the largest coil. When the coil

224 RF.
II—; l
J = T0 7/
— DETECTOR
C} ‘C
-
e = “-RFC.
RFC.
FIG.3

Fig. 8. Above—Series type of R.F.
choke connection.

is completed, solder the taps to the
switch, which may be mounted on the
front panel.

The R.F. stage then acts as a “peaked”
amplifier, and will result in far greater
sensitivity than the usual form of un-
tuned R.F. stage. There is still another
advantage; that the gain and selectivity
will be more nearly uniform over the
range of each band. This is because, in
the detector tuned circuit, gain falls off
as the wavelength is increased; while the
effect is just the opposite in the “peaked”
stage.

The coil L. and the R.F. tube will, of
course, require complete shielding, ex-
actly as would a tuned stage.

Series-type Chokes

The next type of R.F. choke under dis-
cussion is what is generally referred to
as the ‘“series” type, such as are em-
ployed in plate and screen grid leads of
R.F. amplifiers, as shown in Fig. 3.

These help to keep the R.F. currents
out of the “B” supply, thereby reducing
feedback. Such chokes are needed only
when two or more R.F. stages are em-
ployed. With one R.F. stage, their ab-
sence can only increase feedback in the
detector, where it is beneficial. The by-
pass condensers C are, of course, re-
quired without regard to the number of
stages.

For series R.F. chokes, almost any-
thing with a sufficient number of turns
may be employed. Since the bypass con-
densers shunt most of the R.F. currents
to ground, the chokes are not called upon
to do much work. For this reason, dis-
tributed capacity is not so important.

Shunt-type R.F. Chokes MUST
be Good!
The “shunt” type of R.F. choke must
be good. High distributed capacity can-
not be tolerated, since one end is at a

1 74=

TO j
7]. DETECTOR
,\ \

RFC.

FIG.4

Fig. 4—Here we have the shunt type
of R.F. choke.
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TAPPED e g 00015-MF RFC
- GANGED P = MF .
L ,/ CHOKE -00025-MR~ P - .00G-MF,
/ I N | L /
Fig 5—Schematic G L G ; u H »
¢ircuit of short- I 4 o Ff
wave tuner using o f Oz < L .0001-MF, AR
a peaked R.F. 2 o= _/ -
stage, a tuned » v v\\
stage and a regen- /
erative detector _' 4 1-MF, F / _l |- MF, F ZME/GS 1%%320
with de-coupling 400 2 MEGS . y
vesistors. Chokes OHMS
may be used in \ / N f
place of the 1000 7 L' 400’ LI l—]
ohm resistors if I—l:MFuF OHMS ( I__ _I ‘.800‘2?:“"45 50,000 /
desired. L —— w [-MF| i/ C. OHMS —
( AMAMNA— N REG. CONTROL
- | 50000 % ,’ VYRR | 75V+
w |~ OH’MS \\ \+,._
FIG. 5 Y~—_1,000 OHMS OR RFC. L Lol 5%
relatively high R.I". potential. The con- Use of “De-coupling” Chokes a 50,000-ohm variable resistor in the

nection for a shunt choke is shown in
ig. 4. A choke for use at this point
would be, preferably, wound in a single
layer; but this would take up too much
space for a compact receiver; therefore
a “pie” or sectional winding is required.
Not less than three sections should be
used.

A very efficient choke can be construct-
ed by cutting six slots, separated 's-inch,
in a %-inch wooden dowel; these should
be about is-inch deep. A total of 600
turns of No. 36 enamelled wire is re-
quired; 100 turns per slot.

While the R.I'. choke employed in the
detector plate circuit is not of the shunt
type, it should be just as effective; since
even the slightest amount of R.F. en-
ergy, if allowed to reach the A.F. ampli-
fier, will result in howling.

Many short-wave fans are construct-
ing tuners with more than one R.F.
stage. Some connect an untuned stage
ahead of the tuned stage, while others
prefer to tune the antenna circuit. In
either case, feedback is apt to be great
enough to cause oscillation. The use
of ‘“decoupling” chokes will prove far
more effective {han merely placing
chokes in the individual screen-grid or
plate leads. In nearly every case, re-
sistors of 1000 ohms can be used in place
of chokes for this purpose, thus produc-
ing a more compact and less expensive
layout.

Fig. 5 shows the use of decoupling
chokes (or resistors) for reducing feed-
back through the “B” supply; all bypass
condensers have a value of .006- to 0.1-
mf. Volume is controlled by means of

R.F. cathode circuits. This control is
in series with 400-ohm resistors, the
latter being used to limit the bias to a
low value (about 2 volts) as well as to
prevent the R.F. currents from one tube
feeding back into the other.

The regeneration control
50,000-ohm variable resistor between
“B+75” “B—,” with the return from
the detector plate connected to the con-
tact lever, This type of control has lit-
tle reaction upon the detector’s tuning.

It is well for the set-builder to re-
member, when purchasing R.F. chokes
for use either in shunt circuits or in the
detector plate circuit, to select those de-
signed especially for short-wave wuse!
For series circuits, almost anything will
do.

is another

Practical Hints on Reception

Smooth Regeneration

VEN though the use of a variable

condenser for controlling the regen-
eration in a short-wave receiver is con-
sidered best, there is a still finer degree
of smoothness to be obtained in the fol-
lowing way. A small three or five-plate
midget condenser is connected in parallel
with the regeneration condenser; stator
to stator, and rotor to rotor. When you
have located the carrier wave of a station
with the rotor plates of the midget clear
of the stators, turn the main regenera-
tion condenser until the set has stopped
regenerating. Then slowly turn the mid-
get, and you will notice how nicely and
smoothly the volume builds up until you

STATOR.  ROTOR
/

Y
¥

(o, orotor 2,

2+~ STATOR

Regeneration control is made very
smooth indeed by connecting a three-
plate midget condenser, or its equiva-
lent, across the usual regeneration
control condenser as shown above.

come to the regeneration point, which
can be passed very smoothly. I have used
this idea for a long time and have been
able to receive stations without zero-
beating them, even though the carrier
wave was so weak it was barely audible
in the phones.

To Eliminate Dead Spots
After considerable experimenting, I

found that dead spots in the tuning
N i
LT |

[ i T

1" O yzl P 1/2.

il —

- Ue

FIG.24A

How to make a very small capaclty
condenser suitable for connecting in
series with the antenna for short-wave
reception. The two condenser plates
are made out of copper, but brass or
other non-magnetic metal will do.

range of a regenerative short-wave set
were due to the type of antenna used
and the method of coupling it to the
receiver proper. For a three-tube re-
ceiver, using a condenser for coupling,
I have found the best aerial, a seven-
strand wire 45 feet, 4 mches long, at
least t“enty feet from the ground, with
the lead-in coming in 2 feet 6 inches
from one end. With a cold-water-pipe
glound this works with any set com-
prising one detector and any number of
audio stages. But if the set is coupled
with a condenser, this component should
be of two copper plates, as shown; it
should be experimentally adjusted, so
that each coil can be used from the lowest
wave-length to the hlghest The best
separation I have found is from % to 7%
of an inch.—Paul Skitzki.

45'-4"

— 2"6"‘——

|
—
a—

LEAD-IN FI6.3

Dimensions of the best form of short-
wave receiving antenna, as determined
by the author, are shown above.

=
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/FEF.DERg/ANTENNA HERTZ 40 TURNS
e ) BELL WIRE
. —4 TURNS .002 >
—e- 7 s ¥ +135V,
> l ’
SOLDER L &V,
C1 | [ “
// 3 '? TN P
At P, o1 A) | PORCELAIN
| | b SOCKET
’r e
QL ?\ +6V.,
00025 | 0+
L —— 43 |~ 5000 OHMS
W LWWJ /10 WATT ELECTRIC
SOLDER «~  LIGHT BULB

Fig. 1. General plan of the oscillator which utilizes '01A tube.

HEN at our request Seinor

Sandalia Sosa drew us a

plan of a Hertzian antenna
of 40 meters and a Hartley modu-
lation circuit, to be used with dry
batteries, we were very far from
anticipating all the satisfaction
which has come to us in the course
of time from this little idea. We
were truly surprised that in our
first attempts we communicated
with an amateur 600 kilometers
away (360 miles).

The Circuit

An excellent Hartley modulator
in one of its many arrangements
of parts is the circuit we shall de-
scribe. Fig. 1 represents the oscil-
lator circuit. We use a single H.C.
type choke with 40 turns of bell
wire, the coil being 8 cm. (2.5 cm.
— 1 inch) in diameter. C1 is a
Pilot variable condenser, rectili-
near type, with 23 plates. The grid
resistance is an M.Q. of 5,000
ohms. We have also used with ex-
cellent results a common electric

light bulb for grid resistance, a
bulb for 220 volts at 10 watts (re-
sistance in ohms 4,800). The plate
or block condenser is .002 mf. That
of the grid is .00025 mf. The oscil-
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An
Efficient

HARTLEY
(OSCILLATOR

By

VALERIO GATTARI

The Modulator
Fig. 2 represents the modulator.
It is built on hard rubber panel
30 x 30 cm. It can be put along-
side the oscillator when desired or

Fig. 2. Wiring dia-
gram of the modu-

IMPEDANCE,
I

lator. At the point
“X” in the micro-
phone circuit a rhe-

A

-~ \WO0ODEN
SUPPORTS
M’ PORCELAIN P

\SOCKET ¥

]

O

ostat may be in- \
serted to prevent
overheating of the
microphone. The
parts used are as

follows: 1 micro-

TO
OSCILLATOR
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SWITCH,
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[ 201A)
\201A}
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phone transformer
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|

S Ole
MICRO.

{
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(material f r o m

TRANS

Ford spark coil);
1 impedance; 1 por-
celain socket; one
’01A tube; 1 micro-
phone; 1 rheostat,

O QP

>9)
| "\r@‘/
o

X

30 ohms; 1 switch
(for plate) ; termi-
nals and wire.

MICRO
.
oA

LY

27 / / /
+6V+C -6V —i35V +135v

lator coil is composed of 10 turns
of coarse bare copper wire. The
internal diameter is 10 cm. The
antenna coil consists of 4 turns of
the same diameter.

*

~ELASTIC RUBBER

40 TURNS

Fig. 3 shows the os-
cillator set-up. The

&

parts are as fol-

FEEDER, [f
2
'
/

0
[
NN

1 oscillator
coil; 1 5,000-ohm
resistance; 1 23-
plate condenser; 1
.00025-mf. condens-
er; 1 porcelain soc-
ket; 1 pilot socket;
3 terminals; 1 an-
tenna coil; 1 choke
with 40 turns of
bell wire; 1 .002-
mf. fixed condens-
er; 1 4-volt bulb;
one ’01A tube; 1

q lows:

A‘_—Lie =
TOR

TO
MODULAT!

P
ANTENNA T2 \ . ~ >
e - =) !
) @ CLIR- FrYys » /
SW\TCH/ 5 / .00025, ’ 20‘_1A ~T
| EBONITE :
I4 / N
wO0D 5000 'OHMS SOLDER

switch for pilot; 4
pieces of hard
rubber.

on the receiving table or can be
clamped to the wall. The imped.
ance or plate reactor we use is
homemade. It consists of 2,300
turns of No. 26 wire on an iron
core. The microphone transformer
is also homemade, using the ma-
terial of a Ford coil. When put in
the circuit, the microphone uses the
same battery as the modulator
tube. It is well to use an adequate
rheostat to prevent overheating
the carbons. The grid battery is
preferably of 45 volts potential,
with branches at 12, 16, 21, 25 and
30 volts.

The Oscillator Set Up
Fig. 3 shows the oscillator set
up. This design, with the arrange-
ment of the parts, the ease of con-
(Continued on page 482)
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Works on 12 Meters Without Shielding

I’LL start off by giving a hook-
up of my set which is built after
the well known “Junk Box.” 1
have made some changes that im-
proved my set 150 per cent. I used
water or steam hose (which just
fits into the tube bases), and
wound my coils on these. I mount-
ed my tube bases, grid condenser
and leak, and other parts on old
rubber soles and I have eliminated
body capacity entirely. I don’t use
any shielding whatever and I am
working to about 12 meters! I also
use a B-eliminator.

I have logged the following sta-
tions, many with good loudspeaker
volume: CJRX, CGA, CJA, CF
(Canada), G5HSW, GBK, GBS
(England), PCL, PCJ, PHI (Hol-

.ooms\ 01
I s ‘
SPEAKER. ||
i £ Q
N Yy s —
i P 21 :‘-‘_ ] l
= BA- 2"L').’i B+ “1-’90-1- A+ e

Hook-up of short wave receiving apparatus including three vacuum tubes for the reception of
Mr. McAllister also uses a B eliminator without
undue disturbance.

12-meter signals without the use of shielding.

land), FW (France), DGW, DGA
(Germany), PLE (Java), A2ME
(Australia), and LP3 (Argentine)
and many in this country.

These I have logged since April

1st, 1929, so I did not get much of
the winter D.X. 1 have letters of
verifications from many of these
and some to come from the others.
—Contributed by J. R. McAllister.

1930 Short Wave Receiver
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3 cA <6 PUT
I | ] 7
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— !
Ri 'T- = [J T
cSs
R3
CA c2
L4 L2 R2.
:| l [l 5 4
= AYB- SA- ek i -c B+
80V. 120V
A European radio experimenter’s idea of *‘the’” 1930 ideal short wave receiver.

OR those who have the idea
Fof getting a short wave re-
: ceiving set and either are
planning to improve their old set,
or are desirous of building a new,
the receiver described here is
recommended.

As shown in the diagram, there
are two tuning circuits. This gives

SHORT WAVE
EXPERIMENTERS

XPERIMENTERS invariably have a lot

of good ideas which they discover in
building and trying out short wave appa-
ratus. The editor will be very glad to
have them send a brief description of some
of their pet ideas, together with sketches of
them. We are willing to pay for these
ideas. All articles accepted and published
will be paid for at regular space rates.
Photos are also welcome.

more selectivity and also it is sur-
prising what an effect this tuning
arrangement has, with regard to
the intensity of sound. One need
not worry about this extra equip-
ment. “Another knob to turn,”
you say. In case you object to
turning knobs, you can let it be.
Stations in fact come in with the

strength to which one is accus-
tomed in short wave sets, but the
moment one tunes with -circuit
I, C,, one hears the advantages of
the extra equipment. The intens-
ity of sound rises about 50 per cent
and the receiver is much easier to
tune.

Circuit L, C, is really a “wave
trap,” which is coupled to an ordi-
nary short wave receiver. The mo-
ment the wave trap is brought into
resonance with the tuned wave, the
receiver stops oscillating. Circuit
L, C, is kept independent of the
tuning of L, C,, and consequently
it is much easier to tune in tele-
phonic stations. One gets music,
et cetera, without any after-regu-
lating of the regeneration. Coils
L, and L. should be as loosely
coupled as possible. They must be
at least 2 inches apart.—Noigk
Radio.

A Short Wave Coil Switch

HE drawing shows a device

for shifting short-wave coils
quickly, the apparatus being a
four-pole switech as indicated, to
which two coils are connected, P
being the primary and S being the
secondary.—Contributed by W. C.
Lowe (a 15-year-old experi-
menter.)

SHORT WAVE

ons
\
S,

(ONTACT POINTS-
BAKELITE

e

Mr. Lowe'’s suggestion for a short wave change-
over switch, whereby short wave coils compris-
ing primary P and secondary S can be cut into

and out of circuit by the special four-point
switch shown. The dotted lines ipdicate flex-
ible cable,
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Short Wave Question Box

Edited by R. WILLIAM TANNER, WSAD

Connecting a Phone Jack

Joseph Kennedy, Alliance, Ohio, would
like to know:

Q. How to place a .telephone jack be-
tween the first and second A.F. stages,
in the hookup on page 233, October-
November issue.

P 1§I/LF
14
DET.
oUTPUT
il

Y

Showing how to connect a jack for
headphone reception between a first
and second audio stage.

.006-MF
7

7

+

P

JACK

A. A diagram is given in these col-
umns, showing how this is done. An
.006-mf. condenser is connected in series
with the jack to keep the direct current
out of the phones.

Q. What changes would be necessary
to employ the R215A “peanut” tubes?

A. No changes other than a reduction
of the filament voltage would be re-
quired. The 10-ohm rheostat is large
enough to adjust the four filaments to
the required value of 1.1 volts.

“C”-bias Query

William Kemp, Worcester, Mass., asks
the following questions:

Q. How is “C” bias obtained for the
adapter shown on page 66 of the June-
July issue?

A. The “C” bias for the R.F. tube is
obtained through a part of the resistor
R1, between the ground and the tube
filament.

Q. Is the R.F. stage tuned or un-
tuned?

A. The R.F. stage is of the untuned
type, generally described as a coupling
stage.

Q. Can the new tubes be used with
equal results?

A. T assume that you refer to the 230
and 232 two-volt tubes. Results with
these will be practically the same as
with the 201A and 222 tubes.

Cause of Howling

John Cranke, Detroit, Mich., writes as
follows:

-Q. Will a short-circuit in an audio
transformer cause a set to break into a
loud howl at certain points on the dial?

A. No. The howling probably is due
to other.causes, such as excessive detec-
tor plate voltage, incorrect value of grid
leak or too many turns on the tickler
coil.

RS

“Double Detector”

George A. Flynn (address unknown)
wants to know:

Q. What voltages are needed for the
circuit of the “Double detector,” page
233, October-November issue?

A. The voltages should be 6 on the
filament, 45 for detector plate and 90
for amplifier plate.

Q. A tuning condenser of .00014-mf.
capacity is specified. Can one having a
value of .00016-mf. be used with equal
results?

A. Yes. The only difference will be
a very slight increase in the tuning
range.

Q. Will results be the same if 199
tubes are substituted for 201A’s?

A. The 199 tubes will give very near-
ly the same signal strength, if this is
what you mean.

)

|
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Connections for a loop aerial to use
with a short-wave regenerative tuner.
The distance range will be rather low.

r

Range of Set

E. Versaw, Pasadena, Calif.,, wants to
know:

Q. Can the “Sensitive and Selective
Receiver” described in the December-
January issue reach out and pick up east
coast stations?

A. Tuning in “east coast” stations
should be possible with a good antenna
and suitable location.

Loop Aerial for S.W. Reception

Q. Can a loop aerial be employed with
a short-wave receiver for portable use?

A. Yes, such an aecrial can be used;
but signals will not be very good. A
diagram showing the connections 1is
given in these columns, The serics con-
denser C, which should have a capacity
of .000025-mf., is used merely to couple
the loop to the coil 1. All tuning is
accomplished in the usual manner by
means of C1 and the rcgeneration con-
trol. The loop is untuned and may con-
sist of 3 to 5 turns, one to three feet
square.

Q. Would a loop be as good as a
small single wire stretched 8 feet from
the ground?

A. The single wire would give greater
signal strength.

Transmitter Hook-ups

M. Maroni, Chicago, I1l., would like to
know:

Q. Where to obtain a list of amateur
radio calls in the U. S. A.?

A. The Superintendent of Documents,
Government Printing Office, Washington,
D. C., will supply the official list of
Amatewr Radio Stations of the United
States upon receipt of 25 cents in coin
(not stamps). :

Q. What is the power output of a 250
tube, when used in a master oscillator-
power amplifier circuit for code trans-
mission?

A. If provided with sufficient grid ex-
citation and a plate voltage of 450, the
output is -approximately 25 watts.

Q. Kindly print a circuit showing a
250 output amplifier and a suitable oscil-
lator.

A. The circuit you request is given in
these columns.

Trouble with S.W. Converter

J. T. Allis, E. Durham, N. C., writes as
follows:
Q. I have built a short-wave con-

F. Schumann, San Francisco, Calif.,, verter as described on page 130 of the
desires the following information: August-September issue. It does not
NC ] ol .

.0005-MF. .00035- Al ,/'00025 MF.
' MF.\ 250 Vs .0005-MF. 171-A .0005 ~MF,
o l \ L ! \
ANT \ REC “ [ | 4 \\;
\ N 4,000
=4 () - i 0 3 oHms =
™ ™ B
Al —I;j-‘
.002- MF.—~ N
.00025-MF,
=
R.F.C—
450+ 75V 5V.0 O B-

Circuit for a code transmitter using a 250 output amplifier and a 171A

oscillator.

The key may be placed wherever desired.
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seem to have much volume; but the dis-
tance range is good, except at the lower
waves. Is there anything I can do to
improve this condition?

A. The lack of volume is due to the
broadcast receiver with which the con-
verter is used. Changing this to give
greater volume is a problem to be solved
by you, since no specifications were sub-
mitted. The loss in distance range is
due entirely to the use of a three-elec-
trode tube as a coupling stage. At waves
below approximately 50 meters, this type
of tube acts as a “losser”; that is, am-
plification actually decreases. This can
be easily understood when it is consid-
ered that an untuned, screen-grid, coupl-
ing tube has a gain of only 2 or 3 at the
higher frequencies. A three-electrode
tube is not suitable as a radio-frequency
amplifier at short wavelengths.

S.W. Wavemeter Query

E. J. Hanks, Buffalo, N. Y., writes as
follows:

Q. I am building a simple short-wave
wavemeter. What size condenser should
be used, and how many turns of wire on
the plug-in coils?

A. An ordinary .00014-mf. condenser
may be used. The coils should be on 1%-
inch forms and wound with 6, 12, 23 and
45 turns of No. 21 enameled wire for the
20-, 40-, 80- and 160-meter bands re-
spectively.  The turns should not be
spaced.

QOscillator for ’’Phone Transmitter

A. D. Emory, Galveston, Texas, wants
to know:

Q. Can a 245 power tube be employed
as a master oscillator in a radiophone
transmitter?

A. A 215 tube, contrary to general
opinion, makes a very fine oscillator in
an M. O. P. A. radiophone; particularly

SHORT WAVE CRAFT

when the output or modulated amplifier
is rated at 50 watts or more. The 171A
is better suited for lower powers, such
as 245, 210 or 250 tubes in the output
amplifier.

Q. There seems to be considerable in-
terest shown in the “bias-variation sys-
tem of modulation” among Radiophone
Amateurs in the South. Can you supply
me with any data on this subject?

A. This system was desecribed in the
December-January issue in the article on
an 85-meter radiophone.

Q. Would a 5-meter radiophone reach
out as well as one operated on 85 meters?

A. No. Operation in the 5-meter
band is extremely erratic and only short
distances can be covered.

More About

PLUG-LESS SHORT WAVE
RECEIVERS

In the Next Issue

Proportions of S.W. Coils

E. E. La Fouche, Windsor, Ontario,
Canada, requests the following:

Q. Is there any advantage in winding
short-wave coils on large forms 3 or 4
inches in diameter?

A. No. The advantages lie in making
the coils smaller. To be sure, larger
wire may be employed on the 3- or 4-
inch forms, decreasing the D.C. resis-
tance, but the field of such coils is much
greater, tending to increase the losses
when located in close proximity to metal
objects. The editor of this department
has just constructed a short-wave tuner
in which the coils are only Ye-inch in

April-May, 1931

diameter and wound with No. 34 enam-
eled wire! Results are practically the
same as with coils of larger diameter.

Q. How does a superheterodyne com-
pare with a tuned R.F. receiver, as far
as distance range is concerned?

A. As stated many times, a one-tube
tuner will bring in stations from all over
the world, but not as consistently as a
multi-tube set. Tests have definitely
proven that a screen-grid, tuned R.F.
amplifier cannot result in a gain factor
of more than four or five at wavelengths
of 20 meters; in which case a two-stage
R.F. amplifier would result in an over-
all gain of 16 to 25. In the case of a
superheterodyne, the R.F. amplifiers are
operated at a frequency where a gain
of 50 to 100 per stage is possible. A
two-stage LF. amplifier would give an
over-all gain of at least 2500. The re-
sulting sensitivity of a super would be
very much greater than that of a two-
stage tuned R.F. arrangement, even with
considerable losses in the frequency-
changing process.

Suitable Wire for Chokes

S. Kanzius, Langloth, Pa., sends in the
following questions:

Q. Can wire taken from ordinary
audio transformers be used to wind sat-
isfactory R.F. chokes?

A. Yes, providing the enamel is not
damaged.

Q. How many turns would be re-
quired for short-wave R.F. chokes?

A. A suitable R.F. choke may be con-
structed by cutting eight slots in a
wooden dowel 3;-inch in diameter. The
slots may be cut with a hacksaw. In
each slot, wind 50 turns of fine enameled
wire, such as that obtained from audio-
transformer windings. The slots will,
however, have to be cut deep enough to
hold the turns.

Famous Experimental Short Wave Station G2DT (England)

N the centre is the “Dr. Wortley-

Talbot” challenge cup, awarded by
the Radio Society of Great Britain for
pioneer work on the 56/60-Megacycle
amateur band. Below this is the totally-
shielded frequency-monitor, and below
this the T.R.F. “1-V-2” receiver using
shield-grid detector. At the back An the
left is seen the “medium-C” tuned-plate
tuned-grid 14-mec. transmitter, while in
front of this is the 58-me. transmitter.
Alongside reposes the b5-meter wave-
meter. At the top on the right is the
Hartley 7-me. transmitter and below the
control panel to the dynamotor:; while
below this is the 28/30-me. “1-V-1” re.
ceiver. Other apparatus, such as fre-
quency meter, dynamotor, filters, super-
sonic heterodyne, etc., ecould not all be
got into the photograph.

An interesting QSL Card is proudly
displayed to the left of the “DANGER”
sign: it is a 57,000-kc. QSL of G6TW,
whose station is situated approximately
170 miles from ‘G2DT; and this ecard
bears the date. May 19, 1929.—E. T.
Somenrset.



-

ALL merchandise listed is BRAND NEW and is shipped in the original,
factory sealed cartons and carries the same guarantce of ABSOLUTE

SATISFACTION!

Due to the demand for this seasonable
actually exceeding the available supply, ACT IMMEDIATELY!

merchandise
In most

¢ THIS MONTH'S SPECIALS! o

instances, our SALE PRICES ARE LOWER THAN THE ACTUAL MANU-

FACTURER'S COST!

Join the ever swelling ranks of our 100 per cent SATISFIED CUSTOMERS,

ORDER DIRECT FROM

THIS PAGE

TODAY. NEW LOW PRICES.

Dry Electrolytic Condensers

Mount in any position! Guaran- -
tced never to blow out! Remark- S
ably compact and very inexpensive, W
permitting generous use of filter- 7@‘_&(
ing systems. The greater the mfd.  [Hiu—_
capacity emplcved, the less A.C, cun"”

L remains. 500 volt peak rating,
Tdeal for all 171A - 245 power
packs—use two of each capacity
desired for 250 power packs (1,000
volt peak thereby assured).

YOUR
No, Mfd, Diameter Length PRICE
1801 1 3 in 215 in $0.28
1802 2 1 in 2% in .45
1804 4 1% in 2L¢ in, .85
1808 S 1% in 4% in. 1.25
1816 16 3 in. 41 in. 2.12
1824 24 3 in. 414 in. 2.75
1832 32 3 in. 1% in. 3.33

Cavalier Model 159 Console
With Peerless Speaker

This beantiful and dis-
tinetive cabinet is sold
with the bnilt-in Peer-
less Speaker. Jt is de-
signed to provide a
maximum cabinet at a
minimum price. Veneers
of Firzured Walnhut with
attractive carvings and
unusual turnings. Set
Compartment, 213, in.
wide x 10% in. deep x
S in. high. Height, 38
in. Shipping weight 65
Ibs. Packed in eriginal
crate. Complete with Speaker. $9_95

No. 150—YOUR SPECIAL PRICE
Thordarson Standard Replace-
merit Power Transformer

70 WATT
This transformer ,
may be wused in

huilding up inex-
pensive chassis: or
fer replacement in
such standard com-
hinations as three
"24's, two "27°s. two
*T1A’s or two '45's,
and an ‘80 reetifier.
Suitable for the
home - built rack-
and-panel public address amplifier, or cab-
inet-type phonograph power amplifier. Just
the foundation unit for an audio amplifier
to be used as a standard of comparison.
Well designed. Connections are made to
soldering lugs on the two end plates. Dimen-
sions: 314 X 81 x 4 inches. For 110-120
volts, 50-60 cycles. Shipping weight 514 1bs.

List Price. $12.50. $255

No. 1405—YOUR PRICE........

Kolster Speaker Chassis

\Mlay be connected directly
in the plate circuit of type
*12.\ tubes; or to higher-
power tubes through an out-
put device. In push-pull eir-
cuits, speaker may be con-
nected from plate to plate.
“*9-inch cone’’ type. Paper-
rattle is prevented by a
flannel damper: bass notes
are well reproduced due to
the ‘‘free-edge”’ effect. Its
small dimensions make it
eligible for use in home-
constructed midget sets,

Comes with 6 ft. cord. Dimensions: 10 x
515 X 91, inches. Shipping weight 614 1bs.
List Price, $18.00. $2.85
No. 1500—YOUR PRICE........

Short-Wave Converter

Duild a short-wave con-
verter at lowest price on
record, but with which
excellent results are
obtainable nevertheless.
The voltage for the three
297 tubes used may be
obtained from an exter-
nal filament transformer
or from a secondary
winding of 2% volts in
a power pack. Ware-
length from 30 to 110
No rplug-in coils: coil switch is
Single dial tuning,

meters.
used to cover wave band. T
no grunting, no boady capacity, no squeals.

T.eak-condenser modulation. Converter con-
sisting of all parts (less filament transformer)
ineluding cabinet, panel, diagram and 1-page
instruction shcet (less tubes). 4.85
No. 1619—YOUR PRICE........

No. 1615—6-Volt Battery Medel, same price.

R.C.A. Double Filter Chokes

This heavy-duty. extreme-
Iy strang, <double filter
choke can he used for all
types ot tilter cireuits,
experimental worlk., power
amplifiers, receivers, ¢lim-
inators, power packs, con-
verted sets, ete. Known
as R.U. A replacement
npart for all Radiola mod-
els, particularly Nos. 33.
17 and 18, Each choke
D.C. resistance, 500 olims,
Connected in parallel, these
daouble filter chokes have a rvating of 15 Hen-
vies at 160 Mills; connected in series, 60 llen-
vies at 80 Mills. Fully shielded in heavy metal
case with special insulating compound. Size
3l x 3% X 275 Shipping weight 6 1bs.

List Price $10.05.

No. 8336—YOUR SPECIAL PRICE.. Cc

«250” A.C. Power Transformer

This power transformer
supplies currents for five
15 - volt  Areturus  tubes
drawing 5 Ma. and ¥
amp. on filaments: one
25 V. tube: two ‘50°s,
and two ‘Sl's. Twa 227
or 221 (if suitable resist-
ance is used) and 730
volts. Full wave "B and
“<C."" A line ballast resis-
tor, such as the Amperite,
in conjunction with the
special R5-volt primary, will maintain even
voitage over 105 to 195 volts, Entirely shielded

in metal. 4% x 1% x 6% inches high.
Weight 15 1bs.  For 110-120 volts, 50-60
eycles.  List Price, $20.00.

- $3.75

2.5 Volt T'ilament Transformer

60 WATTS
Has 2 center-tapped wind-
ings.  Both deliver 2.5
volts. One winding gives
3 amperes; the other, 11
amperes. Pigtail leads.
Heavy iron case. beauti-

No. 1412—YOUR PRICE

fully finished in brown
crackle. 110 to 120 volts,
50 to 60 cyeles. Dimen-
stons: 31, X 3 x {15
inches, Shipping weight
Ibs.  List Price, $6.00. 45
No. 1414—YOUR PRICE....... : :

Earl Power Transformer

Make money revamp- 70 WATTS
int the old battery

set. 'This power trans- -
former used in Earl
Model 22 receiver
supplies A" B3
and  'C""  potentials
for: two '27's (or
screen - grid '24°g),
three "26°s, two'71A’s
and one 'S80 reetitier;
total current gutput of high-valtage winding
at maximum output (about 200 volts) is X0
ma.  High-voltage secondary, filament wind

ing for '27's, and for 'TlA are center:
tapped.  May be used in any number of

cambinations, Suitable resistors, a couple of
t-mf, filter eondensers, twa 30-henry chokes
and by-pass cendensers complefe tine power

pack. Size 3% x 3 x 2% inches. 16 tong
leads and full wiring directions.  Shipping
weight 5 lbs. List Prico $7.50.
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No. 1410—YOUR SPECIAL PRICE

Shielded “A” Transformer

Madernize storage hat-
tery receivers by replac-
ing “01A s with "267s and
*27°s heated by this fila
ment transformer. Sup-
plie 1.5 25, and §
volts: 2.5-volt winding
center-tapped. lleats
three '20's, two '27's,
and two 120 s ar'71A s,
3x3x4 inches. For 110-
120 volts, 50-60 cyceles.

List Price, $4.50. $1,75

Weight 3% 1bs.
No. 1400—YOUR PRICE..... .

A.K. 37 Filter Choke Condenser

Contains two filter
chokes, a speaker out-
put choke. two high-
voltage filter condensers,
a detector by-pass con-
denser, and an R.F.-
A.T. hy-pass condenser,
eaclh  connecting  lead
being identified by col-
ors. To make up eficient
power pack for a re-
ceiver using a type '71A
output tube you need only a rectifier tube
sacket, a voltage divider, a power transfor-
mer. and this filter block. 3':x1%x5 Inches.

Shipping weight 6 Ibs.
$4.95

List Price, $7.50.
No. 1800.283—YOUR PRICE....

6 MONTHS GUARANTEED NEONTRON TUBES

Sold on a 6 MONTHS

IFREE REPLACEMENT GUARANTEE
BASIS, PROVIDING TUBE LIGHTS! Ml tubes are carefully

meter-tested before shipment, and carefully packed Do not

confuse these HIGH QUALITY tubes with any other ’‘low

priced”’ tubes—our low prices are possible because we do 2

VOLUME business!

Choice of Choice of Choice of Choice of
226 112A 245 222
227 200-A-199UX 250 210
171A 199UV-120 171 250
201A 224 2K1

63c each 70c each 80c each $1.60 each

We have st
SERVICE TREATISE " Jt': red Lot all
the way
cireuit diagrams. 110 illustrations.

WRITE TODAY
Treatise sent by return mail.

issued our new “‘RADIO

through. 52 new hookups and

Partial contents: Modernizing old radio
sets. How to convert hattery to power
sets.  Selection of tuhes. The detector
tube. The power tube. Changes in

' Dhias cireuits. Push puil

Replacing  audio trans-

Phono. attacliments. How to

Voltage
trans-

installing

orid or
amplifiers.
formers.
choose power transformers.

dividers. Wattage of power
formers.  Selecting and
replacement parts in  radio sets.
Filter condensers. Repairing '3
eliminators.  ALL. BRAND NIW
DOPE—NOT N REPRINT. Chuck
full of REAL radio information

all the way through. Even the
catalog seetion has dozens of
hookups—never found anywhere before.
Enc'ose 2 cents for postage.

Utah Dynamic A.C. Power
Speaker—NModel 33A

110-valt, 60-cyclo
AC light sacket
supply  for  lield
excitation with
Westinghouse dry
rectifier
9 in. high, 9%
in, wide, 7% fn,
deenp Speaker
comes  pucked in
wooden  crate,
Weirht 19 Ibs. It
is  one  of  the
must pomverful as
well as best re-
producers in the market
List Price $50.00. .50
No. I506—YOUR SPECIAL PRICE

Kolster PPower Transformer
85 WATTS
Will  supply  suflicient
current and voltage for
push-pull "10%s, in con-
junetion with type 'Sl
half-wave veetitiers. 'Tho
2.25-volt secondary out
put s just below  the
rated maximum for type
*21 and 27 tubes: tubes

will  last much  longer
than when heated  fram
a higher-voltage trans-

former. Tour secondaries are rated as fol
lows: Secondary S1, 7.5 V., 1.25 A ; 82,
center-tapped, 7.5 V., 125 A 83, 1.5V

2 B 25, § 1.65 AL BH. 725
V..o 90 Ma. Primary js tapped for low line
voltage.  las eigiht feet drilled for mounting
(0 hase of pack. Generous iron core assures
cool performance under heavy load Iror
116-120 Volts, 50-60 Cycles. Dimensions:
11, x 1l x 41% inches. Shipping weight,

12 Ihs. List Price, $19.50 !
No. i?as—lwsrourrzmpmcz.... $5'75
The SONOLA 1931 A.C. Model
Midget Receiver
RCA LICENSED

This  Midget Receiver
will  outperform many
of its larger brothers.
U'ses 5 tuhes: 3 screen
grid, 245 power tube,
280 rectifier.  Rola dy-
namic.  large capacity
filter. Perfectly shirld-

ed.  Neleetivity ohtatned
by use of three tuned
stages. High  amplifi-
cation  is  assured by
screen grid RF, sereen
grid power detector and
45 output.  Rola Dynamie gives wonderful
reproduction.  So small you ¢an put it any
where yet it will fit. There may be cheaper
midgets on the market. We are fully aware
of this. That's exactly why you should
have a SONOLA. There is NO GRIEF with

this high arade set. I¥ 50 to 60 eyele,
110 wvolts.  Dimensions: 14 x 9 x 18 inches
hizh.  Shipping weight 30 Ibs.  List Price,
$59.50.

No. 2500—Your Price (less tubes) $29'85

Genuine Magnavox Microphone
Do Your Own Home Phonograph Recording
Made by the world-
famaous Magnavox (‘o.
While originally made
to strap on the head,
it is easy to secrew a
handle onto one of
the side hrackets. The side hrackets are
covered wirth  soft  rebber aund  place the
microphone at the hest speaking distance
from the mouth. Comes with 6 feet of cord
The biggest mike bargain in America! Conr
plete with straps and buockle to it around
head. Brand new. in original factory pack-
inr.  Shipping weight 1 b,

List Price, $10.75. 1 55

No. 1610—YOUR SPECIAL PRICE
“RTC” High-Voltage “Puncture
PProof” Filter Condenser Units
We guarantee these con-

densers unconditionally. They
are ideal for pgeneral re-

placement purposes and ecan
be installed in  any new }
power-pack. All condensers U

are  furnished  with  8-inch
lenzths  of tinned “"push-
back’ wire.

600 VOLTS 800 VOLTS
Cat. mMfd.  Your Cat. Mfd. Your
No. Capac. Price No. Capac. Price
1762 V2 $0.25 | 1706 1 $0.45
1703 | .30 1707 2 .75
1704 2 .40 1708 4 1.10
1705 4 .60

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN $3.00.

If C. O. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.

If full cash accompanies order, deduct 2% discount,
Send money order—certified check—U. S. stamps.

Radio Trading Co.
25A West Broadway
New York, N. Y.

ORDER FROM THIS PAGE.
prices from time to time in this magazine.
big FREE catalog for the greatest Radio Bargains.

You will find special
Get our

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.
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Sent Prepaid
to You

ITere you will read the
interesting  and  unusual
experiences  that  happen
behind the closed doors
of a doctor's inner oftice.
Written in diary formn by
Maurice Chideckel. M.D.
Unbelievable but true.

No. 5

Dr. David H. Keller,
M.D., discusses such im-
portant topies as Nevual
I’hysiology of the Young
Man, Love and Marriage,
The Normal Sex Life
Psychology of the Young
Girl, Companionate Mar-
riage and dozens of other
important topiecs from a
scientitie standpoint, Con-
tains the best and maost
advanced thoughts on Life
and  Reproduction of  in-
terest to everyone — en-
lightenment on every
page.

No. 4

So few people today
know the schemes intro-
duced by the racketeers—
and the astounding suc-
cess with which they ex-
tract tremendous sums of
money from people. Only
government inspectors and
agents are familiar with
their methods of extor-
tion—the baffling way- of
the racketeers. In
RACKETEERS dozens of
outstanding scheme< and
the names of the leaders
are exposed.
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Book Prices Slashed!

AS LONG AS THE SUPPLY LASTS—
$1.00

35¢c & 03

All of these books sold for 50c.
a copy up to now. But in order
to clean our stock we are selling

them at 35c. a copy AS LONG
AS THE SUPPLY LASTS.

If you ever wanted a fine book
at a big bargain, here is your last
chance.

NO FICTION

POPULAR BOOKS aim to
educate you and entertain. They
never contain fiction. They are
all on SPECIAL SUBJECTS.
Each book is compiled by EX-
PERTS. Every book contains
far more matter than the usual
$2.00 book, and gives you a
wealth of material for the price
of a high-class magazine.

All books are uniform in size—
the large (9 x 12-inch) page
which is a favorite with readers;
heavy and durable paper only is
used, and the type is selected for
its readability. The covers are
always in four colors and var-
nished to keep from soiling.

Large 9" x 12" in size—I colored
cover—I100 pages per book

The majority of POPULAR
BOOKS are profusely illustrated.
FILL IN THE COUPON AND
ORDER TODAY. We accept

money orders, U. S. Stamps or
cash.

POPULAR BOOK CORP.

93-DE PARK PLACE NEW YORK

for

No. 2

The first complete book
in the English language.
Gliding is a sport that
can be practived by every-
one. It is the easicst.
qulekest and  cheapest
means of learning to fly.
This hook enables you to
build and fiy your own
glider with little work
and small expense.
Written by expert gliders,

No. 3

SNAPPY HUMOR is a
collection of the world's
best  wit.  culled from
periodicals of every lan-
Buage. It contains the
cream  of  the world's
mirth,  French, German,
English, cte,. ete., with
rich and snappy illustra-
tions, also many varied
storivs. Over 750 Original
Illustrations. Plenty of
laughs — thrills on every
page.

No. 6

READ 'EM AND
LAUGIH — The pet story
of each of a hundred
world-famous celebrities.
personally interviewed by
the author . . . each
person is introduced by a
comic introduction fol-
lowed by an uproarious
caricature by the author.

remittance for

at the rate of 35¢ a copy or 3 books for $1.00.
postpaid (CANADA and FOREIGN 5¢ extra postage per book).

POPULAR BOOK CORPORATION,
93.DE Park Place, New York, N. Y.

Please send me the book (or hooks) selected below.

I have selected the following books: 1 2 3 4 5 [
I SR
ADDRESS ............ Pt ettt i eens CITY AND STATE........... ¥

T have encircled the numbers T desire. I enclose
You are to send the books to me
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“H_V_J”
Technical Description of
the New Vatican S-W
Transmitter

By GUGLIELMO MARCONI
(Continued from page 425)

effect, which greatly enhances their ap-
pearances in silhouette,

Reception

A special receiver, partly made of
standard parts of the normal telephone
and high-speed Marconi receiver and
telephone terminal, four wire-two wire
equipment will secure good telephone
and telegraph duplex communication be-
tween Vatican City and any part of the
world. This receiver is situated in one
of the rooms of the transmitting station,
and utilizes the vertical antenna situated
at a distance of only a few yards from
the sending antenna. This receiving an-
tenna is suspended to the same triatic
which carries the sending aerial, and its
length is adjustable from the receiving
room,

The new radio station, which may be
considered to represent the latest word
in short-wave technique, will provide the
Vatican City with a radio-telegraph and
telephone link with distant parts of the
earth, as well as enable the voice of His
Holiness, the Pope, to be Dbroadcast
throughout the world.

A Power Amplifier for
Short Wave Receivers
By H. W. SECOR
(Continued from page 450)

List of Parts for Power Amplifier

1—Thordarson ’45 power compact unit
(Includes 2 chokes, high voltage plate
winding, 5 volt fil. winding for recti-
fier, and 2.5 volt fil. winding for 2
’45 tubes.

1—Thordarson No. R260 input trans-
former,

1—Thordarson No. R260 push-pull
transformer.

1—Thordarson No. T2420 push-pull out-
put choke.

1—Thordarson No. T3660 4lament-heater
transformenr.

2—4 mif. (700 volt working voltage)
Flechtheim compact filter condensers.

1—2 mf. ditto.

7—1 mf. Flechtheim by-pass (250 work-
ing voltage) condensers.

1—13,400 ohm, Ward Leonard, voltage
divider resistance.

1—50,000 chm Ward Leonard resistance.

1—750 ohm Ward Leonard resistance.

1—1,000 ohm Ward Leonard resistance.

1—2 circuit (or other to suit builder’s
idea) jack for phonograph pick-up.

1—Baseboard (or metal sub-panel).

1—Terminal post strip—Dbakelite.

1—Set Terminal posts (X-L push posts
used by author).

1 Coil No. 14 soft rubber covered wire
for connecting apparatus.
1— .006 mf. condenser—tone

(Sangamo).

control

Please mention SHORT W AVE CRAFT when writing to advertisers
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The Future of Radio
By HUGO GERNSBACK
(Continued from page 447)

without an aviator. This can now be
accomplished; France, in fact, the United
States, Japan, and other countries al-
ready have done so. The trouble with
the pilotless airplane is that, if you send
it by radio-controlled impulses beyond
the horizon, the operator at the air-base
will not be able to follow its flight. The
airplane might crash into a mountain
or into a forest without anyone’s being
the wiser until the damage is done.
Here television comes to the rescue; for
it is in this service especially that tele-
vision will prove of tremendous value for
war purposes.

1 pictured, some years ago, in one of
my magazines, a radio operator sitting
at general headquarters, and in front of
him a screen divided into six panels.
The airplane is provided with six tele-
vision ecameras which see to the left, to
the right, backwards, forwards, up, and
down. Whatever these six television
scanners encounter is then transmitted
back to the operator at general head-
quarters. The radio operator, therefore,
sees exactly what happens to the air-
plane at any second during its flight.
No enemy can approach the plane with-
out the operator’s seeing it from the
ground far better than if he were on
board the plane itself; for the simple rea-
son that no aviator can look every way
at once. On the contrary, the television
operator, sitting in his dugout one hun-
dred miles away, can see in these six
directions simultaneously; and he will
be able to steer his bombing airplane
and guide it to its destination by radio
impulses.t '

The same method will be used for sub-
marines as well or, perhaps, I should say
for television-controlled torpedoes, each
equipped with a televisor-periscope that
can see in four directions at once. The
torpedo, progressing at a slow speed (so
that it will not leave too much of a
wake) can dive whenever its distant op-
erators wish it to do so; and it can then
attack a battleship with the minimum
risk of life—for its operators—because
there is no human life in the robot tor-
pedo.

Radio Robots

The radio science of tele-kenetics, or
remote control of machinery, of which I
have just given two examples, as yet is
very new; but, with the aid of television,
we may have all sorts of robots, and this
new science, during the next fifteen or
twenty years, will become a most im-
portant one.

As a matter of fact, when I speak of
“Radio in the Future,” I am aware of
the fact that, even today, radio is such
a big subject that it is difficult for any
one man_to. know all about it. Radio

+ See description and illustration of this idea,
page 10, March-April, 1931, issue of “Television

‘News” magazine-

has already become sub-divided; making
it necessary for most of the engineers
in the profession to become specialists
in one, two, or at most, three subjects.
The average broadeast radio engineer
knows little or nothing about the tech-
nicalities involved in the manufacture of
vacuum tubes, and vice versa. The radio
set expert is not, as a rule, an expert in
ultra-short waves.

By all of this, 1 mean to say, that dur-
ing the next fifteen years radio will be-
come a highly specialized art with hun-
dreds of different branches, most of
them only remotely related to each other;
exactly as the electrical art is today so
diversified that it becomes necessary for
engineers to devote themselves to one
branch. Thus, for instance, the lighting
expert has only a hazy understanding
when it comes to the manufacture of dry
cells or storage batteries, ete.

Locating Ore By Short Waves

During the next ten years, short-wave
radio in its various applications will
probably claim most of the attention of
our research scientists; because in this
domain of radio the surface has not as
yet been scratched. Tremendous discov-
eries, of far-reaching import in the
short-wave field, will be made during
the next fifteen years. Just recently
short waves have become useful in medi-
cine; so that it is now possible to create,
by means of short waves, beneficial radio
fevers which actually cure a number of
diseases ranging from pneumonia to cer-
tain forms of insanity.

In the mining industry, short waves
will help us even more than they do al-
ready in discovering hidden ore. This
particular art is yet so new that not a
great deal is known about it. But I pre-
dict that, during the next fifteen years,
all of the remaining big deposits of oil
and ore will probably be discovered by
means of short-wave radio. I anticipate
the introduction of a method (so far, to
the best of my knowledge, not tried out),
whereby two or more airplanes, sending
ultra-short waves earthward by a sim-
ple triangulation method, while merely
flying over the country, can discover
hidden ores or hidden oil fields.

During the next twenty-five years, I
am equally certain, the now theoretical
project of transmitting power by radio
will have been accomplished.

Why Not Distribute Power By Radio
Waves?

There is no good reason why we can-
not send and distribute power by means
of electro-magnetic waves as well as we
can now send it over a wire system, If
you think it is impossible te send power
by wireless or by radio, look at the sun
and realize the tremendous amount of
power which that luminary is sending
down to us every second of the day. (It
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RADIO

made easy to learn

AT HOME
-~

k3
2 E —

ADIO is a fascinating pro-
fession. Now you can become
an expert in any one of its twenty
different branches. Simply by
studying in your spare time at home
oratany of the four resident schools
operated by RCA Institutes, Inc.

It is not hard to study radio the
way it’s taught by RCA Institutes.
You learn radio by actual experi-
ence on the latest type of radio
equipment. And you need not give
up the position you now hold. You
can study an hour a day or any
number of hours a day, at home in
your spare time.

The RCA Institutes’ Home Labora-
tory Training Course teaches you in
a most thorough manner. You
learn about servicing, operating,
radio telephony and telegraphy...
also instruction in sound motion
picture installation, maintenance
and repairs. And you receive at no
additional cost the complete RCA
Institutes’ home laboratory equip-
ment, a modern outlay of apparatus
furnished to every student, ena-
bling you to easily solve radio
problems

Send for our FREE BOOK Today!

Y RCA INSTITUTES, Inc.

fq RCA INSTITUTES, Inc.,

| Dept. SWC-4,

75 Varick St., New York, N. Y,
Gentlemen: Please send me your FREE book which

tells about your laboratory method of radio instruc-
tion at home.

s Please mention SHORT WAVE CRAFT when writing to advertiscrs



480

HEADQUARTERS
for HEADSETS

Even during the rapidly progressing years of radio
there still remains need, for broadeast and testing
purposes, cxperimental work and short wave re-
ception, of headsets of precision manufacture and
quality workmanship. The products presented be-
low are made by the largest manufacturers of

radio headsets in the world—products that have
been recommended for years and years and need
no introduction to the radio trade.

BRANDES and
CANNON-BALL Products

BRANDES Matched Tone Headsets
Standard and reliable since 190X, Brandes Head-
sets have been used continually through these long
years and have given remarkable service.  ‘They
still  oceupy first position among headsets used
throughout the world,
Superior, 2000 Ohms Resistance—

List Price........oovieiiiiniiiann,

CANNON-BALL Headsels

The popularity of Cannon Ball Headsets is a tyi-
bute 1o their high  quality. Aluminum cases,
double magnets and double poles.  Quality built.
Popular priced.

e Renee— | $2.25
T e Pricer o R L 53.00
M ety Resistances $3.50
CANNON-BALL Single Phone

Used prineipally with Crystal Sets. Low in price

and gives very satisfactory reproductions,
Dixie Single, with 4% ft. cord and
bhraid headhand. List Price........ $1'50
Dixie Single, with 414 ft. cord without & D) J=d
headband. List Price.............. $1.25

Receives broadecast recep-

Selective and efficient.
ion loud and clear from stations within a radius

f 25 miles. Of metal construction and enameled

n various colors. $2 50

.ist price, with Crystal,

Cannon & Miller Co., Inc.

Springwater New York
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incidentally, the highest
vacuum imaginable.) The solar rays are
electro-magnetic radiation, exactly as
our radio waves are, but of somewhat
shorter wavelengths. It will be possible
to have central stations, from which cer-

is bridging,

tain waves will be launched or directed

towards the sky to penetrate the Heavi-
side layer. It is well-known that, in the
Heaviside layer, we have a highly-ion-
ized atmospheric stratum which is an
excellent conductor. I can see also an
airplane equipped with a projector of a
ray or beam penetrate the Heaviside
layer overhead; and thus to tap this
radio power which may be used to pro-
pel the airplane itself.

While this may, of course, appear fan-
tastic today, it is no more fantastic than
if you had told someone thirty years ago,
that it is possible to telephone without
wires across the Atlantic Ocean—which
1s now a daily occurrence,

There may be discovered, of course,
other means than the scheme just men-
tioned to send power by radio over the
surface of the globe. What the instru-
mentality will be, it is difficult for me to
imagine as yet; but T have no hesitation
in stating that it will be accomplished
in the not-too-distant future. That it
will be accomplished by the utilization
of short waves, I have but little doubt.

Interplanetary Travel

The next great stage in the progress
of the world—one greater, by the way,
than that immediately following the dis-
covery of America by Columbus—is just
about at hand. By this I refer to inter-
planetary travel. When I spoke of these
things twenty years ago, | was usually
laughed at, and my writings on the sub-
ject were never taken serious, anywhere.
So, twenty years ago, when I originated
the now widely-used term “space-flier,”
it was looked upon as another “Baron
Miinchhausen” tale.

Today, scientists are no longer laugh-
ing or even smiling at interplanetary
travel. Many a country already has its
interplanetary society; we have the In-
terplanetary Society of Germany, Inter-
planetary Society of France, and more
recently, the Interplanetary Society of
America. In Germany, particularly, this
movement has taken a tremendous im-
petus under the direction of such daring
pioneers as Hermann Oberth, Fritz von
Opel and Max Valier. The last-named
scientist, unfortunately, was recently
killed in experimenting with a rocket-
propelled craft.

During the next fifteen years, attempts
to land a space-flier on the Moon, either
with or without passengers, will result
successfully, I hope. When it does come,
when this great achievement is accom-
plished, its success will probably be due
primarily to the instrumentality of radio.

To those who have not followed the
science of interplanetary travel, concern-
ing which there is today a considerable
amount of technical literature in foreign
languages, let me point out that the
travel will be accomplished by a space-
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flier driven by the so-called rocket
method of propulsion. That is, a series
of enormous rockets will propel the
vehicle forward at great speeds, enabling
the space-flier to overcome the gravita-
tional influence of the earth. In order
to do so, it must acquire a velocity of
some seven miles a second; to attain
this, the speed is stepped up, or acceler-
ated, gradually. Once the space-flier
has attained its “speed of liberation,” no
further power will be required; and it
will go on to its objective, which may
be the Moon or the next planet.

The first space-fliers, no doubt, will be
mere robots, equipped with television
apparatus, like my television-controlled
airplane. The scientists, while remaining
on the earth, will see everything, just
as an operator would if on board; and,
incidentally, they will encounter no
dangers. The space-flier will send back
its television signals, and it will even be
enabled to land safely upon the Moon,

all by means of radio-controlled im-
pulses.

Puncturing the Heaviside Layer

I know that some of you will imme-
diately start objecting to me that there
Is such an obstacle as the Heaviside
layer, through which no radio impulses
can pierce.

This is perfectly true of radio waves
at low frequencies, (such for instance, as
wavelengths as are used today for broad-
casting); but ultra-short wavelengths,
from two meters downward, suffer no
such complete reflection from the Heavi-
side layer. At such high frequencies
they approach the characteristies of the
solar radiation, which (as we can see by
looking at the sun), effectively pierces
the Heaviside layer, It is all a matter
of getting the right wavelength; and ex-
periments, even now being conducted in
various countries by sending off rocket-
propelled test machines, will soon prove
the correctness of the theory. In any
event, no future Columbus of the open
space will thinl: of venturing into the
void without using radio in one form or
another.

It is even not impossible that, in the
far distant future, a space-flier may be
powered by radio sent from the earth it-
self. By this I mean thag power can be
supplied to the space-flier in some man-
ner, say by means of a radio power
beam; making the flier independent of
the heavy fuel which it would now be
necessary to carry. Indeed, at the pres-
ent time, the most difficult problem of
space flying is the tremendous weight
of the rocket fuel that a flier would have
to carry at the start. Substitute a
“weightless fuel,” such as radio power
would provide; and space-flying becomes
immediately possible.

Of course, some of these problems are
vet entirely in the future; but I believe
that many now living, of the younger
generation, will see all or nearly all these
applications of radio accomplished in
their lifetimes.
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Human Beings As
Antennas

By Dr. Erwin Schliephake, M.D.
(Continued from page 445)

ing upon the strength of the radiation
and the place treated. One frequently
sees instead a lessening of these
amounts, which would therefore corre-
spond to a thinning of the blood. Like-
wise, the albumens of the blood undergo
certain changes which I cannot discuss
here.

In the case of these strong effects it
is to be assumed that the tissues of the
body also undergo changes; which, how-
ever, cannot be directly proved in a sub-
ject.

Results of Experiments on Animals

In experiments with animals, on the
contrary, such changes are plainly recog-
nizable. They occur particularly strong
in projecting parts of the animals,
such as in the ears and tips of the tails;
since there the electric field is distorted.
Very often, one sees, sonie time after the
treatment, that the parts in question are
dying and falling off. In the case of a
rabbit whose leg had been too strongly
exposed to the electrostatic field, I no-
ticed a complete digintegration of the
flesh in a ring-shaped region, so that only
the bone remained; but then, after a
while, that also fell off.

That the nervous sytem of the ani-
mals is also influenced is shown by the
fact that many of them shudder on the
switching on or off of the field, at a
time when there can be no question of a
strong heating effect.

Also very interesting are the disturb-
ances of the internal heat regulation,
which one can produce in animals. If
the region of the neck and the back of
the head of a rabbit are exposed to a
limited capacitative field and the tem-
perature is afterward measured, one can
soon note a permanently increased tem-
perature, which often lasts for some
weeks. If a very powerful dose of “irra-
diation” is administered the opposite can
occur: the bodily heat falls more and
more, often below 35 degrees C. (950 F.),
until these low temperatures are no
longer compatible with life. At the same
time, it is interesting to observe that
almost all animals which have had such
disturbances of their heat regulation
after a few weeks developed inflamma-
tion of the lungs and pleurisy, afterward
dying. It seems as though, by the dis-
turbance of the heat regulation, the re-
sistance of the animals to disease had
suffered greatly; so that in this path
throughout the central nervous system
there was created a special susceptibility
to colds. On investigating the spinal
marrow of such animals microscopically,
serious injuries to the nerve cells have
been -observed.

Dangers and Beneficial Possibilities

After these experiences, I have not
dared to expose entire human beings to
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The First Real S. W. Condenser

NATIONAL COMPANY made this condenser for short wave work only. No detuning
from pigtail, because pigtail is special type with constant impedance. No noise
from shorted turn in condenser, because special construction and single insulared
bearing eliminate trouble. Standard model has 270° straight frequency line

plates. Model ST-100 has 180° FEquitune plates.

Just another reason for the outstanding superiority of the
NATIONAL SW5 THRILL-BOX. (Send 50c¢ in stamps or coin

for new 6i-page Short Wave Handbook, giving details of

all modern S.W. circuits. Bulletin No. 113 is free.)

@ A. C.—SW3 THRILL - BOX
NATIONAL CO., INC., 61 SHERMAN STREET, MALDEN, MASS.
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LUGGAGE

AT WHOLESALE PRICES

A Saving of 30 to 409 Made Possible by Dealing Directly with
One of America’s I.eading Luggage Manufacturers.

GLADSTONE OF GENUINE
TOP GRAIN COWHIDE LEATHER

$12.50

The ever popular Gladstone, with solid brass
locks and catches. Short leather outside straps.
Lined with very fine quality tan twill ecloth.
Comes in choice of Brown or Black Shark
Grain Genuine Cowhide.

OVERNIGHT
CASE
: =4
$2.95
Exceptional Value
Built over solid wood frame, covered
with durable Fabricoid that wears bet-
ter than cheap leather.  Lined with
rood quality cloth. Has neat shirred
pockets in lid and body. Size 16 inches.

Strong leather handle; 2 Jocks: colors, Size 22 and 24 inches
Brown or Black. (c¢hoice)

GENUINE LEATHER BRIEF CASES of Quality
At Wholesale Prices

32.95—Model A—2 pockets.
$3.25—Model B—3 pockets.
$3.50—Model C—4 pockets.

This brief case is made of genuine
cowhide.  All edges reinforced with
leather and doubly stitched to prevent
curling.  Size 16x11 inches. Colors:
brown, black or mahogany. All cases
fitted with strong locks and keys.

Wide cowhide straps all around. The
top of the gusset is folded to give more
strength.  Whole case double stitched
and riveted at the corners. Flap re-
inforced with leather 114" wide. Size
16x11 inches. Colors: brown, black or
mahogany.

$3.50—Model D—2 pockets.
$1.00—Model E—3 pockets.
$L50—Model F—1 pockets.
$5.00—Model G—5 pockets,

Mail Orders only — no C. 0. D.’s — All Prices are F.0.B. New York.
Satisfaction Guaranteed. Send Money Order or Check. Be sure to get
our prices first on all Luggage and Trunks.

“C and S’ Supply Co.

221 FOURTH AVE., NEW YORK CITY, N. Y.
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a condenser field and in this way produce
artificial rises in temperature. The re-
sponsibility seemed too great. At the
same time, effective heating of the body
can be accomplished equally well in
other ways; such as with the well-known
Apostoli “condenser bed,” which can be
connected to any diathermal apparatus.
With the method previously described,
only serious dangers for the patients
treated would have been conjured up,
without the possibility of producing a
fundamentally new effect,.

On the other hand, the disturbances of
the physical health, which we could ob-
serve in the field of free radiation of
powerful transmitters, have never been
serious. After a period of recovery of
a few weeks, with no irradiation, all ef-
fects have been observed to vanish, For
four years now, I have almost daily
worked for several hours at a transmit-
ter with 1% kw. plate dissipation; and
the effects, often wvery unpleasant, have
always gone back to normal on stopping
the work.

In these things the wavelength is also
certainly of importance, and in fact we
have the impression that the disturb-
ances to health became stronger as the
wave was shortened. Anyway, the un-
pleasant sensations appear much
quicker with a three-meter wave than
with longer ones.

From all these experiences, it is at
any rate clear that treatment with elec-
tric waves can in no way be regarded as
always harmless for the human body. It
18 plain that their incorrect use can
cause serious injuries to health. Cer-
tainly such injuries are to be expected
only when the frequencies are very high;
that is, with ultra-short waves; even then
there is nothing to fear except with
fairly high transmitter power.

On the other hand, with proper use,
the short electric waves seem to be a
valuable means of treatment, According
to our experiments to date, with bacteria
cultures and infected animals, the germs
of disease can be killed. There is the
added point that certain defensive proc-
esses are stimulated in the body. I have
also already repeatedly treated human
beings; and, in about a hundred cases, I
have been able to attain an extraordi-
narily quick cure & suppuration (pus
formation).

An Efficient Oscillator

(Continued from page 473)
struction, its extreme stability, its very
short connections going along the short-
est courses, seems to have the basic prin-
ciples of short wave efficiency. Using
wooden slats 1 inch by 2 a frame is
made, 40 x 50 cm. inside measurements.
Four pieces of hard rubber 10 x 15 cm.
serve to support the variable condenser,

the choke, the grid resistance, and the

filament terminals, respectively,

As a current indicator we use a little
flashlight lamp of 4 volts. It is indis-
pensable to use a switch for cutting it
out when transmitting.— (Revista Tele-
grdfica.)
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What Tube Shall I Use?
By ROBERT HERTZBERG
(Continued from page 458)

However, several radio engineers with
unusually analytical minds attacked the
problem, and they soon succeeded in
chasing all those troublesome hums out
of the circuits. Today the A.C. short-
wave receiver, with its appealing feature
of operating convenience, is a fully ac-
cepted and satisfactory instrument.

The 224 screen-grid tube, properly
used, is an excellent R.F. or A.F. ampli-
fier or regenerative detector. The 227
is good for detection or A.F. amplifica-
tion, and also for “flea power” trans-
mitting sets. The 226, having a raw-
A.C. filament operating without benefit
of cathode, is of no use at all.

For the final audio stage of an A.C.
short-waver, the 171A or 245 is recom-
mended. The 171A is sufficient if the
set is used exclusively for the short-
waves and has no provision for regular
broadcast reception, as some sets have.
If the receiver develops powerful signals
and is of the combination short- and
long-wave type, the 245 may be used.
The 245 is also popular for use in low-
power transmitters because it can be
used with ordinary receiving-set power
packs; which are comparatively cheap,
as transmitting power equipment goes.

The 250 tube, used as an audio output
tube in early A.C. broadcast receivers,
has little application today. It finds
occasional employment as an audio-fre-
quency modulator tube in amateur short-
wave telephone transmitters.

With the Transmitter Tubes

Beginning with the 210 tube, we get
into the transmitting class. The 210 is
undoubtedly the most widely used ama-
teur transmitting tube, having a power
output of 7.5 watts and being rugged
and dependable A single 210 is usually
used in a Hartley or a funed-grid-tuned
plate hook-up, or a pair of them in the
more effective master oscillator-power
amplifier arrangement.

The next size tube is the 852, a 75-
watt “bottle”’, used by the more affluent
amateurs. This is a peculiar looking
affair, consisting of a round bulb with
three necks sticking out of it. On one
neck is a regular four-prong base, but
only the filament pins are used. The
grid lead comes out separately through

the top neck, and the plate through that
on the side. This separation of the leads
is necessary, because the tube operates
normally with 2000 volts on the plate.

The 860 and the 861 are similar in
appearance to the 852; but they are of
the screen-grid type, and therefore re-
quire no neutralization when used as
radio-frequency amplifiers following an
oscillator stage. The 860 is rated at
75 watts, and the 861 at 500 watts. They
are only for the advanced amateur who
has had considerable experience with
smaller outfits.

There are a number of other trans-
mitting tubes designed for special pur-
poses, and they allow the amateur a wide
choice for experimental work. There is
the 865 screen-grid amplifier, which
looks like an overgrown 224 and has a
rating of 7.5 v-atts; it is intended for
use as an intermediate R.F. amplifier,
with a larger tube like the 203A or 860
following it. The 203A, which now has
a rating of 75 watts, was formerly
known popularly as a “fifty-watter”; it
is a long, tubular affair, fitted with a
special large base. The 204A is another
old-timer, having an output of 250 watts
and being designed for use as R.F. ampli-
fier or speech modulator.

The foregoing are the tubes in common
use among amateurs; and they are men-
tioned here so that the short-wave fan
may familiarize himself with their
designations.

The Rectifiers

A very important class of vacuum
tubes takes in rectifiers. For receiving
sets, the rectifier most used today is the
280, which is of the full-wave type; this
will supply enough current for two 245’s
and seven or eight smaller tubes. For
transmitting purposes, a pair of 281 half-
wave rectifiers is commonly used for
small outfits having one or two 210’s.
For the larger tubes, of the 75-watt size
and up, special mercury-vapor rectifiers
like the 866 and 872 are employed.
With the plate voltages to these recti-
fiers running around 5000, the handling
of the power system involves a great
deal of care, and unusual precautions
must be taken to prevent accidents. Five
thousand volts is just nothing to fool
with!

The HY-7B Super-Het
By L. W. HATRY
(Continued from page 457)

nary room volume. Also, '‘power-pack
and receiver costs are reduced appreci-
ably by limiting the output amplification
to one tube.

This last surprisingly general attitude
of finding one output power tube ade-
quate is probably typical of some return
to good sense on the part of the fad-

.\‘

ridden. They have come to realize that
what determines the satisfactoriness of
tone or performance is not so strictly
the “ideas” incorporated in the so-called
design, so much as what comes out of
the loud speaker. This has-come to the
same pass as the matter of sideband cut-
ting; nearly every broadcast receiver cer-
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The answers to your questions

on building, test-
ing andrepairing
radio sets

The three volumes of this library cover the entire
field of building, repairing and ‘‘trouble-shooting™
on modern radio reccivers. The Library is up-to-
the-minute in every respect and is based on the very
latest developments in the design and manufacture
of equipment.  The _rapidly-growing interest in
short-zcave reception is thoroughly covered in a
complete section which deals with the construction
of this type of apparatus.

Radio
Construction
Library

By JAMES A, MOYER and
JOHN F, WOSTREL

Faculty, University Extenslon, Massachusetts Department
of Education

Three Volumes — 993 Pages, 6x9
561 lllustrations

VOLUME 1I: presents the fundamental principles
of radio so clearly and simply that anyone of
average training will be able to read, understand
and apply them. In one chapter alone, it gives
actual working drawings< and lists of materials for
the construction of eight typical sets.

VOLUME 1I1: fully discusses all of the elemen.

tary principles of radio construction m(l
An (“q)hrntmn of the necessary steps for ““trouble-
shooting,”” repdiring, servicing and constructmg
radio sets successfully. Practical data is also given
on antenna systems, battery eliminators, loud speak-
ers, chargers, etc.

repair,

VOLUME 1III: covers the essential princip]es
underlying the operation of wvacuum tubes in as
non-technical a manner as is consistent with ac-

curacy. It discusses the construction, action, re-
activation, testing and use of vacuum tubes: and
an interesting section is de\ntul to remote control
of industrial processes; and precision measurements.

EXAMINE these books for 10 days FREE
This Library is not only a thorough home-study
course, but a handy means of reference for the more
evpenenced radio experimenter, repair man, and
radio shop-owner. To these men, as well as to
those who desire to advance in the radio professmn,
this offer of a 10 days’ Free Examination is made.

Simply clip, fill in, and mail this coupon

s VcGRAW-HILL m——
FREE EXAMINATION COUPON

McGRAW.HILL BOOK COMPANY. INC.
370 Seventh Avenue, New York.

Gentlemen: Send me the new RANIO CONSTRUC-
TION LIBRARY, all charges prepaid. for 10 (Id)~
Free },\aminatlon If satisfactory 1 will send $1.5
in 10 days and $2.00 a month until $7.50 has beon
paid. If not wanted I will return them at your
expense.

Home Address .......ovvviieeriieronreearrnes
City and State........ooiieeereirnennrarinernuns
POSIHION 4 viie oo eeueananereranrranaanens

Namo of COMDBANY. .vvvnrrverrnnennnnns SWC-4-31
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on o map.

RADIO MAP

O

NORTH AMERICA

Shu“ing all Couniries States and Provin-
ces and all Cities having a broadcasting
station.

Printed on good paper, 22 x 22
# !/
with cover,

Simple method of measuring distances.

I AN
Time zones aecurately shoiwen.,

Contains complete list of broadeasting stations arranved seovraphi-
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cally. with power. call letters. frequencies and kev for instant location

Price only 25 cents

Fvery radio listener should have one.

284 D)

Al T -
l{_\l)h)\, The Radio Fan’s Own Magazine. Contains
the most complete. aceurate and up-to-date list
of broadeasting stations published.

Cross-indexed

wavelengths, call letters and countries. -tates

and cities.

So arranged that merely entering dial numbers
calibrates any et thus showing exactly where to
set dials even for stations never before received.
“"Whats on the Air Tonight?” and “What's
Wrong With My Set?” are two regular and in-
teresting features,

25¢ per copv. &1.75 per vear

dial numbers, frequencies,
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tainly cuts sidebands but no one worries
over a bit of lost sideband, if the A.F.
characteristics of the audio amplifier
and loud-speaker permit sufficient com-
pensation to please the guardian ear.

Some persons admit this attitude un-
conscivusly; they will tell of better than
1v-Ke., selectivity in picking out broad-
cast stations and. in the same breath
brag of the tone of their receiver. Ob-
vieusly, if better than 10-ke., selectivity
13 ubtained. sideband:z are certainly be-
ing cut; but if the car likes it—, Some
day we'll have the general realization
that a radio recelver is a unit and that,
even if 1-ke. goes in, just so that 10-ke.
comes out, the over-all and final receiver
selectivity is not 1 but 10-ke. Nothing
can change that fact, nor its corollary
that, if selectivity is 5-ke. by loud-
speaker report, then that tuner is cut-
ting sidebands!

Plug-in Coils and Tuning Ranges

Avoiding further diversion, let’s take
up the plug-in coils and tuning ranges
of the HY-7B. These are ditferent from
those described for the original HY-7,
different for two reasons: to get rid of
the gaps that some persons did not like
in the original coil set-up, and also to
even-up tuning ranges throughout the
general short-wave region. The tuning

ranges are about as follows for the
HY-7B:
FE.ctent
KRange of Range Coils
2,000- 3,600 ke. 1,600 ke. A1-01
3,400- 6,600 ke. 3,200 kec. A2-024
6,450- 9,650 ke. 3,200 ke,  A3-023
Y,200-12,400 ke, 3,200 ke. Ad-045
12,000-15,250 ke. 3,200 ke. Ab-(4h
As in the HY-7, the tuning ranges
are prevented from taking the wusual
jumps in breadth. They have been
limited, where possible, to 3,200 kc.;

since otherwise AH, for example, would
tune easily from 12,000-18,000 kc.—a
range of 6,000 kec. and therefore one
crowded and more critical in tuning. By
this means tuning at 20, 40 and 80
meters is equally critical; not more criti-
cal as the wave is reduced. And, since
oscillator coils 023 and 045 do double
duty, two plug-in coils are eliminated,
keeping the total number for five tuning
ranges to eight only.

The circuit of Fig. 1 shows the regen-
eration-control scheme for the second
Jdetector; it permits putting the detector
in and out of oscillation for either C.W.
or phone reception. When a regenera-
tion control is not wanted on the HY-
7B, and tone-control is desired, a non-
oscillating degree of regene:ation for
the second detector is adjusted, so that
good sensitivity without beat-note recep-
tion is obtained. The panel-regeneration
control is then omitted and replaced by
the tone-control.

For those who want them, I have
given the HY-7B plug-in coil dimensions
as a table. Fowever, because of the
trouble winders of HY-7 coils experi-
enced, I doubt the usefulness of these
coil-dimensions. Unfortunately, chang-
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ing the sizes of the tapped coils has
effects upon frequency ranges confusing
to persons inexperienced in the use of

these types of windings. THe table
should be used only as a guide.
Table of Coil Turns
OSCILLATOR COILS
Coil L3* [.3 Tap L4
01 ..., 28 None 14
023 e e 15 None 10
085 vvienenrnenens 10 6 5
ANTENNA OR DETECTOR COILS

Coil 1 L2* L2 Tap Lv
Al .......... 5 355 None None
A2 ... ..., 3 19 None None
A3 ..., 2 12 5 None
Ad i, 2 9 7 [
A5 i 2 7 4 4

* .3 and L2 are wound with No. 22 D.S.C.:
all other windings are No. 30 D.S.C.

Windings are placed not more than an eighth-
inch apart on National coil-forms and are wound
i 4 close to the bottoms of these forms as is rea-
sonable.

** For this coil 1.2 i3 35 turns of 30 D.S.C.
inatead of 22 gauge.

Parts List for Hatry A.C. Super-Het.
Legend for Fig. 1 Circuit.

LL1—Antenna winding of A coils.

L2—Grid winding of A coils.

L3—Grid winding of O coils.

L4—Plate winding of O coils.

L5-C6-C8-Ch-1.6-R5 comprise an inter-
mediate R.F. transformer and are
all included in one ecan. L5-C8
must tune to 1,500 ke. or slightly
higher. See original HY-7 article
for suitable dimensions.

I.6—R.F. choke.

L7—Tickler in Detector I.F.T. which also
includes L3-C8-L6-ChH-CT.

SHORT WAVE CRAFT

L8—R.F. choke such as Hammarlunds
85mh. or SPC.
Cl—National 50 Mmfd. midget short-
wave condenser, ST- or SE-50.
C2—Same as C1 but used as vernier and
range extender,
3—Sangamo .01.

C4— .00025 Mf{d.

C5— .25 Mfd. non-inductive 200v.,
Sprague.

C6— .0005 Sangamo.

C7— .0002 Mfd. Sangamo.

C8—100 Mmfd. Hammarlund equalizer
EC-80.

C9— .0001 Mfd. Sangamo.

C10— .0005 Mfd. Sangamo.

Cll1— .01 Sangamo.

C12—1 Mfd. Flechtheim, 250v.

R1—5000 ohms Clarostat potentiometer.

R2— .25 megohm Electrad metallic leak.

R3—2000 ohms Electrad flexible.

R4—400 ohms bias resistor.

R5—2 megohm Electrad metallic leaks.

R6—3 megohms Electrad metallic leak.

R7— .1 megohms Electrad metallic leak.

R8—50,000 ohms Electrad Royalty po-
tentiometer.

R9— .15 Megohms Electrad metallic leak.

R10— .01 Electrad metallic leak.

R11—5000 ohms Electrad Truvolt type
B50.

R12— .25 Megohm Electrad metallic leak.

R13—1 Megohm Electrad metallic leak.

R14—2700 ohms 2 watt Durham resistor.

R15—1500 ohms Electrad B15.

R16—20 ohms centertapped, Clarostat.

R17—10 ohms centertapped, Clarostat.

A Plug-Less S-W Receiver
By JOHN M. AVERY
(Continued from page 441)

lug is also placed under the head of the
hex nut holding the angle.

Before going further, connect a short
jumper between the soldering lug con-
necting to the arm of the switch unit
which is nearest the panel, and the lug
which was placed on the front of the
switch panel, under the head of the screw
holding the small angle. This is connec-
tion “11” in the diagram. Connection
“12” is from the soldering lug connect-
ing to the arm of the rear switch unit to
the other soldering lug which was placed
on the front of the switch panel.

(When the assembly is completed, the
two lugs mentioned just above, on the
face of the switch panel, will be the
plate-coil and the grid-coil’s R.F. return
leads, connecting via the .01-mf. fixed
condensers to the filament circuit.)

Having made these last two connec-
tions, the switch and its small panel are
put into place under the socket shelf and
between the two bakelite brackets. Two
of the B8-32 screws used to hold the
socket-panel to the bakelite brackets are
passed through the 3%-inch brass angles
on the switch panel; whereupon it will
be found that the entire unit fits neatly
together, making an extremely rigid job.
(See Fig. 4.)

From this point, wiring becomes quite
a simple matter. The complete unit is

turned upside down, its rear end nearest
the constructor. Starting with what is
then the left switch contact of the switch
unit marked A in the diagram (the unit
nearest the panel), a rigid bus-wire con-
nection is made to the “F” terminal of
the first socket as shown (Connection
13). This is followed by a similar con-
nection from the left contact of switch
unit marked B in the diagram, to the
other F terminal of the first socket. A
small hole is provided through the
switch panel to pass lead “13”, to sim-
plify spacing of wires. Now the re-
maining connections are made, complet-
ing the wiring. (Nos. 13 to 20.)

Maintain wide spacing between all
sub-panel connections, particularly be-
tween “G” and “P” leads. Make all
connections as short as possible, and use
only rosin-core solder in connecting to
soldering lugs. Make sure your iron is
good and hot before attempting to solder
the connections to the switch; as the
small space here might result in disaster
if difficulty is found in causing the solder
to flow freely. The switch’s insulating
material is of bakelite-dilecto, unaffected
by the iron’s heat.

Extending the Switch Shaft

A Pilot flexible insulated coupling is
the most satisfactory means of extend-
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MID §5§ WAY

The |
MID-WAY 1

Standard Size Cardwell
Transmitting Condenser

Note the Difference

in Bulk!
&

COMPACT, feather-weight variable

condenser for purposes where reduc-
tion of bulk and light weight are desir-
able in transmitters, receivers and oscil-
lator-amplifier outfits.

A smaller CARDWELL (not a “Midget”),
but having the same solid, strong con-
struction for which the larger CARD-
WELL has so long been famous.

Aluminum is used throughout with a few
minor exceptions. As a result the larg-
est sizes (.000150 mfd. for transmitting
and .000365 mfd. for receiving) weigh
only 7 ounces, the smallest only 4 ounces,
and a panel space of only 23" x 213" is
required.

Here are the sizes and prices—Receiving “Mid-
ways” (airgap .031 inch), (also suitable for low
pcwer transmitters using '10 type tube).

.000026 mfd....... $2.10  .000150 mfd....... $2.40
.000050 mfd....... 2,20 .000260 mfd....... 2.75
.000070 mfd....... 2.30  .000365 mfd....... 3.00

Transmitting “Midways” (Airgap .070 inch).
(Suitable for transmitters using up to 75 watt
tube.)

.000022 mfd.......$2.60 .000070 mfd....... $3.60
.000035 mfd....... 2.80  .000100 mfd....... 4.25
.000050 mfd....... 3.20  .000150 mfd....... 5.50

Send for literature for additional information.
If unable to get from your dealer, order direct.

v
The Allen D. Cardwell

Manufacturing Corp.

85 Prospect St., Brooklyn, N. Y.

“THE STANDARD
OF COMPARISON”

X, Please mention SHORT 1 AVE CRAFT when writing to advertisers
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RADIO FOR ALL

e by hugo gernsback

e editor

o Short Wave Craft
e Television News

f * Radio-Craft
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TH]S book is strictly for the novice in
radio and is by no means technical; it con-
tains over 130 illustrations and diagrams, 12
photographs. 300 pages, size 8%x5% inches. Mr.
Gernsback originally published this book for the
layman wno wanted to learn something about radio
and to get an elementary understanding of the radio art.
Usually this information had to be dug out of text books,
ete., but the aim of this book is to give all the data and
information that the beginner will need at the time he takes
up radio.

CONTENTS OF THE BOOK
RADIO FOR ALL contains the theory of radio, carefully explained,

with drawings, descriptions of receiving and transmitting sets, with pic-
ture diagrams for the wiring of the apparatus. ((How to read diagrams:
for every picture diagram there is a corresponding technical diagram, us-
ing the symbols instead of drawings. AN about under-ground aerials, loop
aerials,direction aerials. Formulasfor finding wave length. Miscellaneousformu-
las for finding capacity of condensers and other instruments. Tables of wire resist-
ances—wave lengths and their corresponding frequencies—approximate wave lengths
for different aerials—tuning coil data, and a great deal of other valuable informa-
tion. (I This book originally sold for $2.00. There are only a few hundred of these
books left and after they are gone no more will be reprinted. (Mr. Gernsback has
agreed to autograph each copy sold. The supply will not last very long. Order this
valuable book today. Price, Postpaid, $1.50.

RADIO PUBLICATIONS
98 PARK PLACE NEW YORK CITY

. P— ——— PA— JE—————Y So——— — g r— et St et (e P st — G— P— (A— Y— — — —— — ——— —— pp— p— p—

RADIO PUBLICATIONS SWC-DE
98 Park Place, New York City

As per your special offer, I enclose herewith, $1.50 (stamps accepted) for which please send me
immediately, one copy of RADIO FOR ALL by Hugo Gernsback, and personally autographed by him.

Name. ittt ieeeieeeen it neioneneenennnnns AdAresS. e i et s iiit it ittt eer et et
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ing the switch shaft, so that the induec-
tance range can be controlled from the
front panel. Note that the Best switch
has a “key”, set into its shaft at the
front, acting both to key the control
knob to the shaft, and to serve as a stop
limiting the motion of rotation. Rather
than remove this key (which is easily
done), T suggest that the constructor
spend the slight additional effort re-
quired, and with a small rat-tail file,
cut a slot to fit the key in the Pilot
coupling.

For a shaft to extend to the front
panel, an insulating material should be
used, and while %-inch round bakelite
or fiber rod is obtainable, it has not
much advantage to be found over ordi-
nary Y-inch dowel-stick, which can be
purchased at any hardware store.

Switch Unit Adaptable to Any Set

The completed unit may now be
mounted in any type of set. The photo-
graph shows a simple regenerative de-
tector type, without R.F. or A.F. ampli-
fication. It will be noted that resistance
control of regeneration is utilized; and
in smoothness of operation that method
leaves nothing to be desired. The con-
trol is a Pilot 100,000-0hm Volumngrad,
in a potentiometer connection, shunted
by a Pilot 1-mf. by-pass condenser. The
tuning condenser is a Pilot .00025 mfd.
“Capacigrad.”

The standard set of “Dresner” four-
prong coils were used, as purchased,
without alterations of any kind. The
smallest coil is placed in the socket at
the front of the sub-panel, and the larger
sizes progressively down the line.

Of course, tube-base coils are just as
effective as coils purchased, although
they may not look quite as neat. In
winding tube-base coils, I suggest that at
least %-inch space be left between the
tickler and grid windings.

Tuning Chart*

STATION Rangel Range?2 Range3
CMA .............. — 8 o
WOO calling GMJQ, 28 —_ —
WML .. ... ........ 48 — =
XDA ..., 88 14 —_—
W2XE ............. — 37 —
WKI ... .. .......... — 39 o
Amateur W2AHB... — —_ 26
GBC phone to GDLJ 28 — —
WSC .............. 30 — —_
40-Meter Amateurs.. — 19 —_
XDA to WNU...... — 46 —
FUT .............. 271 — —_
WNU to RXC...... — 24 -_—
KWT .. ............. 18 -_— —_
FYC ... o — 59 —
20-Meter Amateurs.. 15 _ —_
40-Meter Amateurs.. 91 19 —_
TIR ... ovien. Y —_ —_—
IXAA ............. 38 —_ —_
WENR, Chicago (SW) — 39 -—_
XAM ... oo, — 52 —
Toledo P. D........ — —_ 71
WSBN ............ 321% — —
80-Meter Amateurs.. — 93 10
WBBC, Brooklyn... —_ — **66
PPW ... 49 —_— o
LQA .............. 59 —_ C
WPN ... — 29 —

* This chart is by no means complete, and
merely represents about two hours “listening-in’’,
using detector and phones only. It is presented
merely to give the constructor an idea as-to where
to tune for results, and to show the tuning over-
lap of the various ranges if the standard Dresner
coils are used.

** Range 4.

The total wavelength spread of the unit can be
reduced, with correspondingly increased “dial-
spread”’, by altering the coils,

Picase mention SHORT WAVE CRAFT when writing to advertisers
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Audio Amplifiers for Short Wave Receivers
By A. R. HAIDELL

(Continued from page 462)

be resonated to 1000 cycles by connect-
ing a condenser of suitable value across
one of the windings. If an audio trans-
former core, or one with an open prim-
ary, is available, it can be pressed into
service; the core can easily be rewound.

It is of value to know approximately
the inductance value of iron-core chokes.
Some approximate figures are given
below.

Core cross-section % by 1% in.; No. 33
enameled wire; ‘“core-type” construction
(window size b by c); sheet silicon steel.

Inductance Approx. No. of Dimension
(Henries) air-gap turns b c
0.5 017 1600 .42 .28

1.0 019 2300 .50 .33

5.0 .023 5200 .5 .60
10.0 030 7600 .90 .60
15.0 .036 9500 1.00 .68

The inductance varies about as the
square of the number of turns; so that
half the number of turns will give one-
fourth the inductance. The core material
should be silicon sheet steel (the thinner
the better); and the laminations should
be insulated from each other by oxide or
shellac, to reduce losses. The lower the
losses, the sharper the peak.

The “trap” can be “tuned” by varying
the air-gap to obtain the proper value;
adjustments can be made also by trying
various values of capacity, as first de-
termined by formula. The standard
sizes will allow an approximate adjust-
ment; it may be convenient to connect a
large variable condenser in parallel for
finer adjustment.

In some cases it is desirable to meas-
ure the inductance values. If the resis-
tance is small in comparison, the current
through a choke, when connected across
an A.C. source, is given by

E
I =

27l

Where I is current in amperes, E is
potential in volts, F is frequency in cycles
per second and L is inductance in henries.

The inductance can thus be determined
roughly by measuring the current
through it, knowing the voltage of the
source. A step-down transformer can
be used to supply E. The actual induec-
tance will depend wupon the -current
strength through the winding in the case
of iron-core inductances; as the core be-
comes saturated with many ampere-
turns. An air gap keeps down the flux
density.

If it is necessary to connect a resis-
tance in series to limit the current, the
relation:

E
YRE+(2Tr L)%

E
_T_:.--E-:

should be used. For a 2-henry induc-
tance of small resistance, the current is
about 146 milliamperes, assuming con-
stant inductance, when the choke is con-
nected across 110 volts A.C.

Since the effects of inductive reactance
and resistance are at right angles, and
are not simply additive, a series resis-
tance (total) of 100 ohms will reduce
the current only about 1¢ roughly.
When measuring inductive reactance
values with a milliammeter, care should
be taken that the current does not exceed
the carrying capacity of the choke, or
milliammeter, which provides plenty of
excuse for the alove table and formulas.
The chokes in the table will handle about
50 milliamperes; which necessitates
keeping the voltage low in the measur-
ing circuit.

Portable Transmitters and Receivers
By A. H. HAIDELL
(Continued from page 469)

the transmitter, couple the coil to the
“loop”. At high power, be careful not
to use too close coupling; otherwise the
flashlight-lamp indicator (if used) will
be burned out, since the field of the coils
is comparatively great.

The meters suggested in Fig. 1 are
useful, but flashlight lamps will serve if
the proper shunts are used. The am-
meter “A”, shown in the tuned circuit
only, shows that the set is oscillating
and can be omitted if desired.

The ignition noises in various types
of automobiles will differ. Shielding is
almost always necessary, although some-
times there is only intense noise when
the. car is starting, Perhaps one may
not desire” to operate the outfit while
the engine is running, anyway, which
is the case if there is only one operator.

."'

The ignition system can be shielded by
means of heavy rubber-covered wire
wrapped around the various leads and
grounded to the car’s frame; there are
perhaps simpler ways, but noises are
usually not troublesome.

The auto battery will furnish filament
current. It is important to have the
frame of the key connected on the fila-
ment side of the circuit, otherwise a
severe shock may be obtained from the
plate supply if any part of the metal
of the car is touched at the same time.

To operate this type of set, tune it to
the wavelength of the station being re-
ceived. One can thus operate on the
same wavelength with a good chance of
working it. When interference is heavy,
the wavelength can be shifted easily.
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The New
EXPLORER
SHORT WAVE

Plugless Power Converter

A revolutionary advance

in short wave reception

Wave-length range 15 to 160 meters

NO PLUG-IN COILS
POWER RECEPTION

Wave-length range 15 to 160 meters; the
old, troublesome plug-in coils are com-
pletely eliminated! Automatic Band Selec-
tor changes wave-length bands by the turn
of a knob in less than a second—an original
and exclusive EXPLORER achievement.

The EXPLORER itself uses two tubes,
greatly amplifying distant signals. Attached
to your present broadcast receiver, it uses
in addition the amplification of the re-
ceiver, making possible reception of short
wave stations all over the world with real
loud-spealfer volume.

With the EXPLORER you can obtain the
best possible short wave reception at the
lowest cost. Built on entirely new prin-
ciples of converter design, it is full-sized,
thoroughly shielded. and enclosed in a beau-
tiful satin-finish aluminum cabinet.

A special vernier tuning condenser with
an effective ratio of 200 to 1 permits ease
of tuning like a broadcast receiver’s. Re-
sults obtained are unsurpassed by expehsive
short wave receivers, and the elimination
of plug-in coils makes the EXPLORER the
most convenient of all short wave receiving
apparatus.

PRICE $24.50

Models for every type of receiver, includ-
ing all superheterodynes. Order now! Sent
C.0.D. on receipt of $2 deposit, or prepaid
on receipt of price in full. State make and
model of receiver, and tubes used. Foreign,
price $25.50; remit in full with order.

Send for Free Literature Today

RIM RADIO MFG. CO.
691 Grand St., Brooklyn, N. Y., US.A.

Please mention SHORT WAVE CRAFT when writing to advertiscrs
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The Two Latest Books on
RADIO SERVICING —

Official Radio Service Manual

and Complete Directory of All

Commercial  Wiring Diagrams
Edited by HUGO GERNSBACK

Radio Service Man’s Handybook
With Addenda Data Sheets
T”lE OFFICIAL RADIO SERVICE MAN-.
TAl

. is the greatest  achievement ever  at-
tempted in  the Radio Service Field. It is not
only the OFFICIAL RADIO SERVICE MAN-
UAL and Complete Directory of all Commercial
Wiring Diagrams, but it contains a complete and
comprehensive cowrse of instruction for radio scr-
vice men. Just off the press and more than 21,000
copies sold.  And why not, when it fills such a
universal need  among  Manufacturers, Jobbers,
Dealers, Service Men and all interested in radio?
The OFFICIAL RADIO SERVICE MANUAL
is complete and gives you every circuit of cvery
set manufactured of which there is any information.
Its looseleaf and flexible leatherette covers enable
additional servicing data to be added periodically,
There are hundreds of time-saving kinks which
will help to increase your business and profits.
As the NEINY YORK SUN savs. “It is difficult to
sce how any service man can conduct his business
satisfactoridy and efficiently <without this 350-page
colume.”

Hundreds of diagrams, 200
pages, 9 x 12 inches

Offielal. o

Radio Service
2o Manual 0 0
A amd E
arnplete Directory -
Lol

g Dlizrim

Over 1,000 Diagrams and
Illustrations — 352 Pages

The RADIO SERVICE MAN'S HANDYBOOK  contains
4 tremendous amount of authentic material and practical

information on Maodermizing old receivers: Servicing obso-

lete  sets; Repairing  power  packs; Cuonstruction  of - test
Laboratory cquipment: Vacuum  tubes:; Net  testing  with
analysers and hundreds of other similar subjects.  Among
the contribitors are Bertrion M. Freed, leon L. Adel-

man, Paul I Welker, Sylvan Harris, ¢. W, I'almer and
others,

The HANDYBOOK enables service men to record notes,
diagrams and charts on the special 4%-page section cf
specially  ruled  shieets ineluded in the book.  Over 200
pages in all—size ¥ x 12 inches.

> BOTH BOOKS o 5% 4

Mail Coupon TODAY!

GERNSBACK PUBLICATIONS, tnc. SWO-6
96-98 Park Place. New York, N. Y.

1 enclose hierewith eheck or money order for $ ......
for which you are to send to me postage prepaid  the

() OfMleial Radio Nervice Manual,............ ... $3.50

( ) Radfo Service Man’s Handybook............. 2,00
OR BOTH BOOKS FOR $5.00.

NAME cevevitienteciisnocnssnens 560090600

Please
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This Regen. Control Does
Not Affect Tuning
By MANDER BARNETT
(Continued from page 451)

RFC operates in the normal manner and
the receiver oscillates violently, owing
to the fact that the condenser C is at
its maximum always. However, when
the value of R is reduced, the choking
effect of RFC becomes less and less, and
the R.F. currents are by-passed direct
to earth through the resistor and the
condenser C2, instead of through the
tickler coil and C. When R is at its
mininum value, there is no choking effect
at all, and the R.F. currents go directly
through C2 to ground.

Thus, it will be seen, R provides a
very effective control of regeneration
but, at the same time, it does not effect
the tuning; at least, not to any appreci-
able amount that would cause any an-
noyance.

It will be seen that, although we have
a complete control over the regenerative
effect, the capacity existing between the
tickler and grid coils remains constant;
because the distance between the two
coils is not varied and neither is the
condenser C. Therefore, a large change
of capacity in the circuit is impossible
and the tuning remains unaffected. C2
should have a value of about .001-mfs.
and should not be larger; otherwise audio
notes will suffer.

The writer has found this circuit ar-
rangement to be quite as effective in
practice as it is in theory and it is well
worth trying. (The editors have tried
this stunt and it works very well.)

The Pilot Universal Super-
Wasp

(Continued from page 430)

stunt is simply great. You sit down to
the Universal, snap on the switch, and
you sweep back and forth from low
waves to high waves quickly and com-
fortably, without wrestling with recal-
citrant coils or loose shield cans. If one
waveband seems dead, you turn in a
second to another; there is always some-
thing to be heard, at any time.

The eight coils used in the Universal
are wound in the factory, assembled in
place on the edges of the switeh hous-
ings, and wired properly to the contacts.
The rest of the wiring, to be done by the
individual purchaser, is no more compli-
cated than that of an ordinary plug-in
coil outfit. The set is a sure-fire outfit,
and will work the first time it is turned
on. As long as the cams are not dis-
turbed no trouble will develop.

The Universal is available with or
without a cabinet. The cabinet that is
supplied is a plain, handsome walnut
affair, and will not detract from the
appearance of any home. It might be
said that the advent of this receiver
marks the graduation of the short-wave
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A Real Compass

A genuine Belgian Stoppani Compass; solid
bronze, Parkerized; graduated in 1/10;
Ruby Jewelled. Has surveyor’s elevated
sights; 4 inches square; hardwood case; set
screw in corner to hold needle rigid when
not in use. Said to have cost U. S. Govern-
ment $29.00. Sportsmen can never hope to
equal this wonderful value. Complete, $6.00;
2 in one shipment, $10.00.

AMMUNITION CASE

For belt. Solid cowhide, plush lined, with
clasp flap; weatherproof; 31% inches deep,
2Y2 inches wide. (ne dollar value any-
where. Only 25 cen*-.

If money is sent in advance, we pay postage
in the United States.

Here is a NEW and BETTER
PORTFOLIO-—more beautiful,

more practical, lighter in weight

(WEIGHT 1 POUND)

The Daisy Portfolio is as far ahead of the
old style brief case as a modern plane over

a canal barge. With this beautiful port-
folio under your arm, you present a neat
appearance and you don’t look like a school
boy. If you want to take some papers or
samples from the bag and show them to
vour prospect, you don’t take up his time
fussing around with two buckles and a lock.
One pull of the patented slide fastener and
your samples and papers are out—another
pull and they are securely locked.

May be used by Radio Engineers, Consul-
tants, Architects, Advertising Solicitors,
Bank Messengers, Brokers, Buyers (to
carry order pads, circulars, samples), Col-
lectors, Engineers (to carry blueprints),
Salesmen . (to carry samples), Teachers,
College Students,

Price $2.50 P. P, Prepaid. Send check or
money order to

Gold Shield Produets Co.
102 WC Chambers St., N. Y. C.

mention SHORT WAVE CRAFT when writing to advertisers .
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set from the cellar or attic den to the
respectability of the living room. It is
a really fine broadcast receiver and,
while it does not have the sensitivity or
knife-like selectivity of regular broad-
cast sets using multi-stage R.F. ampli-
fication, it is altogether satisfactory for
home entertainment; it has an excellent
audio system, and it may be used with
a phonograph pick-up. This is a set
that will produce endless hours of diver-
sion, for the possibilities of the short
waves are unlimited. There are many
hundreds of stations of different kinds
to be listened to, and a new thrill awaits
the owner every time he tunes in.

Initially, the Universal Super-Wasp
will be an all A.C. job, for various line-
voltages between 110 and 240 and for
50-60 cycles only. A battery model is
definitely scheduled for production, and
will be designed to use either ’01A type
tubes on a storage “A” battery or 30
type tubes on dry cells. The battery set
will have all the features of the A.C.
model.

Where to Connect Aerial
“Feed”

(Continued from page 468)

it as far as possible out of the field of
the feed wire.

Each person uses the free phone as
a transmitter and holds it in one hand
for the purpose. Of course the antenna
has the usual meter or light bulb in its
center for adjustment readings. As the
best meter-reading occurs, the operator
converses with the operator at the set
and vice versa; and thus they are able
to keep in constant touch with each
other. This enables them to get the
most efficient readings at the transmitter
as well as at the antenna, and insures
the most efficient operating point.

The “C” battery can be provided with
a switch to cut it out of the line when
not in use, if desired, and thus prevent
running it down sooner than necessary.

After the best operating point is ob-
tained the feed wire should, of course,
be soldered permanently to the antenna.
—Courtesy Radiocraft.

A 5-Meter Transmitter
and Receiver
By E. T. SOMERSET, G2DT

(Continued from page 455)

The 24 has a mutual conductance of
1,050-micromhos and will make quite a
satisfactory detector if “debased.” Since
its plate impedance is of the order of
400,000 ohms, it is necessary to use
a 300,000-ohm plate load resistor to get
efficient amplification; and this involves
an applied “B” potential of 300 volts or
more to allow for voltage drop.

For reception an antenna is a sine qua
non and, so far as can be ascertained, its
length is immaterial. It has not been
found possible to pick up five-meter sig-
nals at only a mile away without an an-
tenna! Loose coupling of a single turn
of wire is quite satisfactory.

SHORT WAVE CRAFI1I
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PLAYING FAIR

H & Y are proud of having
played fair with the radio experi-
menter by giving complete data,
technical and constructional. on their
receiver. To those who have recog-

nized and commented on the fact—
thanks!

(Assembled, ready to wire, A.C. or D.C.)

shect and descriptions on request.

Hatry *Young

H & VYV  complete catalog and 119 Phone
HY-7 Theory and Data sent for Ann St. Ba2Ed35
25¢ in stamps or coin, HY.-7—
HY-7B finished-recciver price-

Parts For

The HY"7,
Any Style

Aluminum base and all
sockets (specify A.C. or
D.C.)

Three Ready-to-use L.F.T.’s
8 National Plug-in Coil-

$29.90
forms (Five prong UY)
I.F.T. Can only (complete shield)....$1.48 ea.

Aluminum base only, five sockets
in rear row, specify A.C. or D.C.

Complete HY-7 Kit also available..

$5.95
$64.50

(Prices net, no discount)
HY-7 or HY-7B plug-in coils, ready-wound,
or any part or parts of HY-7 can be ob-
tained from us—Ilist your needs, we’ll state
prices.

(Civcular on rcady-made modcels on request)

PR

HARTFORD, CONN,, U. S. A.

public address systems, etc.

and service this equipment.

arrange to have you trained.

USERS OF SOUND EQUIPMENT,
write us. We have an electro-acoustical
engineer near you available now to
help you.

723 Seventh Avenue

SERVICE MEN
WANTED  EVERYWHERE

O install and service all makes of sound reproducing systems,

NATIONAL SOUND SERVICE BUREAU is an organization of
manufacturers of sound equipment, users of sound equipment and
hundreds of electro-acoustical engineers located everywhere to install

If you are competent now, our organization needs you: if not, we can
Write

NATIONAL SOUND SERVICE BUREAU
Dept. WC

us your present qualifications.

MANUFACTURERS OF SOUND
EQUIPMENT, you can join our organ-
ization and reap the advantages of the
largest and most comprehensive sound
service men’s organization in the world.

New York, N. Y.

ANNOUNCEMENT!

Clip this advertisement and mail
immediately with check or money
order for $2.00 and you will re-

ceive one year’s subscription to
SHORT WAVE CRAFT, and the
very first two issues gratis.

SHORT WAVE  CRAFT
98 Park Place, New York City

Do You Tune or
Simply Fish for

Short Wave Stations?

INTERNATIONAL SHORT WAVE RADIO
NEWS will bring you up-to-date sched-
ules of Short Wave Stations throughout
the World for 12 months for only $1.00.
In addition INTERNATIONAL SHORT
WAVE RADIO NEWS will bring you all
the important ‘“dope” of happenings in
Short Wave Radio everywhere.

Order Your Copies Today

INTERNATIONAL
SHORT WAVE RADIO NEWS
Box 22, Boston, 30,
- Jamaica Plain Station Massachusetts

Please mention SHORT WAVE CRAFT when writing to advertisers



NOTHING IN RADIO EVER APPROACHED THESE VALUES! R

SONORA! Known everywhere as QUALITY Radio. Now offered to you in LIMITED
tual cost to manufacture. A ready market awaits your sale of thesg famous sets. QUANTITY at Prices LESS than the Ac-

RADIO CHASSIS
These Sonora Chassis are of - WITH MATCHED
the very latest design and con- ELECTRO DYNAMIC
struction—Screen  Grid — 245 SPEAKER
C

Push Pull Amplification., Total- LEA
ly shielded. Battleship Con- R AS A BELL

struction, with oversized trans-
formers and condensers assur-
ing long, faithful performance.
Chassis measures 21 in. long,
8§ in. wide and 8 in. high.
NOTE: Do not confuse this
genuine  Sonora  built  Radio
chassis with similar type mod-
els offered elsewhere.

LATEST MODELS
SCREEN GRID
45’s IN PUSH PULL

SONORA Model A31 SONORA Model B31

7 TUBES—3 SCREEN GRIDS 8 TUBES—4 SCREEN GRIDS
Uses: OUR 2 6 050 Uses: OUR 2
- s 4—224, 1-.22
3—224, 1227, PRICE Net 1 PRICE
2—245 & 1—280 Tubes 2—245 & 1—280 Tubes

w245 and 250

Amplifiers
= And “A-B-C” Power Supply

50

Net

SONORA CONCERT R SONORA
Power Amplifier AUDITORIU.N.I
P Theatre Amplifier
2 STAGE
245 Push Pull 2 STAGE
With “ABC" supply 3% 2 .250“ PUSI"’I’ Pull
POWERFUL s s o i o With “ABC’ Supply
QUALITY OF RIL 1{(“»1*1. | ; Enormous volume
. . ALITY OF REPRODUCTION IS AS NIAR PERFEC
Faithful Reproduction LIFE-LIKE AS POSSIBLE! TS l’()SS[BlLlTIFES LC(JAFNA%B

5 o SUMMED UP IN TIHREI 7() S 3SOLUTELY 5 -
Here is a truly fine amplifier affording volume galore with TIONLIKSS V()LIFH\IVII}'U JT:“_ \t‘[illl“l?:nef‘;\t[ :;)ItHng‘I:OYvL)IItETI())nI({)-

astonishing faithfulness and realism. Constructed of the high-

est quality parts, to give long life and the finest performance, | duced is obtained, using this as 1 PHONOGRAPH AMPLIFIER
PHONOGRAPH AND RADIO INPUT '—PUELIC ADDRESS AMPLIFIER SYSTEM—RADIO TUNER

The Concert Power Amplifier supremely efficient for reproduc- AMIP(,IF|ER Self - cont: ‘v'““d ““_‘t Supplies all necessary A, B

tion of phonograph  records, radio  programs  and  speeches. ‘l\“,(r -~ bower Lo its own Jbes. Operation requires two type

Operation requires: Two x 245 Power Tubes, one Y227 AC "‘n")l")t‘ l_’f’“e; )Fubes, one Y227 A.C. tube, and two type X281

tube, and one X280 Rectifier tube. rectifier tubes.

Vi $85.00 rice 2250 |V $145.00 % 29.50

N o Net Net
Genuine TUNG-SOL ISNT_THIS WHAT YOU'VE SONORA ABC
A
HCAE)NNGDLEJ{;SIEERP%%g%}VCI)EIVIVST At Last A Real Nonse and Hum POWER TRANSFORMER

FOR

GENERAL REPAIR
AND POWER-PACK
WORK

Every Service Man
shouild always have on
hand several units of
each capacity and
voltage to meet every

Eliminator For Models A-31 and B-31

For 5—224 or 227,
2—245 and 1—250
Tubes. For Models
A-31 and B-31, 63
in., wide, 63; in.
long, 4 in. tall.
Also Furnished for
25 Cycle Current
for $5.50.

emergency! No More
Working Voltage Our Hum-m! OUR PRICE .75
Capacity D. C. I—galgg 2 : Net
Mfd. 500 V. . . e

/2 Mfd. 388 V. ‘20 CU'I‘I D{)V\'N lUsp:l,llass t'SIlGR? Icllg
1 . 450 V. .45 CALLS: You will find this article to b
1 m;g 500 V. .50 4 money-saver, as well as a nfloney- K O D E L STEP-DOWN

X V. .60 maker, for you. The majority of your
: m;g ggg V. .70 service-calls are due to line-noises. How TRANSFORMERS
1 Mfd. 800 V. .80 much time and material has been wus!ed HEAVY DUTY
1 Mfd. 1000 V. .90 by  your Service-Department mzll.(mg Primary 110-120 Volts
2 Mfd. 300 V. .60 special  apparatus  to  cut down line- 50-60 Cycles AC cu1‘rent’
2 Mfd. 400 V. .70 noises? Now a simple installation of the Output 14 Volts AC
2 Mfd. 500 V. .80 “MAXIM FILTISRAD” and your troubles 2% Amp Suitable for (A
2 Mfd. 600 V. .90 are over. Works on all currents—Auto- Eliminators Dynamic
2 Mfd. 700 V. 1.00 matic—Requires _no adjustments—Take ; ; Speakers, "I‘rlckle C‘har-
2 Mfd. 800 V. 1.10 advantage of this offer now! gers, Bell Ringing and
2 Mfd. 1000 V. 1.25 Heavy Duty Model — Toy Transformers.
3 Mfd. 288 x .85 65
3 mra. 500 V. 132 | OUR PRICE 2. OUR PRICE ‘75c Net
3 Mfd. 600 V. 1.15 Net

\

All offers are F.0.B. New York, and subject to prior sale.
Terms: A deposit of 209% is required with every order. '
Batance may be pald on delivery. Or, deduct 2% if full H

amount is sent with order.

GRENPARK CO., Dept. WC 24_5 GreTn:vich Street, New York, N.Y.
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Aluminum Box Shields

Beautiful Silver Dip finish

5Xx Ox 6.0, $1.87
6x10 X T..eeiiiiiaenanns 3.25
b x 5 x 5 Knocked-down

Coil Shield (like pictured

on left) 1.00

Drum dial eable for
tubber Phone

We make any size to order.
Majestic, Radiolas, ete. Sponge
Cushions, fits all phones, 25¢ each.

“BUDDY” N d
Test Prod | @(

We specialize in radio parts ex-

A
!

Always sharp pointed, using
\

phonograph needles, 4 ft. wires,
spade or phone tips. Colored
nipples identify ecach lead.
75¢ each. $1.50 per pair
3 point tandem switches for
selecting short wave coils;
.0001 condensers, 12¢
.002 condensers, 15¢

clusively — parts  furnished for
any kit in any magazine.

Short wave coils,
include sufficient

$1.75
% i é i i postage

BLAN, The RADIO MAN, Inc.

Dept. SWC 431
89 CORTLANDT ST. NEW YORK, N. Y.

Please

SHORT WAVE TONE

Here is a new kink for the S.W. enthus-
ianst.  Cut out background noises and
mushy tone with the Clarostat Tone
Control, panel mounting type.

Just drill one hole and run two wires to
audio trans-
former; that's
all

Regularly sup -
plied without wire
or adapters $1.80
Extra for pair of
adapters and flex-
ible wire $0.50
CLAROSTAT

MFG. CO,,
Inc.

285 N. 6th St.
Brooklyn, N.Y.

MK
*’% \Qﬁ Morse or Continental
'ﬁ* TELEPLENX is more than a
machimc—it is a SYSTEM.
1t teaches you cxpcrt sending
and irccciving Morse or Conti-
nental Code—for amateur work

or a good-pay position. .

TELEDPILLEX 'is used by the U. S Army

and Navy and leading radio

and telegraph schools.

IFrite for Folder S17-4
Teleplex Co.

76 Cortlandt St.,

New York

Be sure to read the an-
nouncement on page
494 if you are inter-
ested in securing back
issues of

Short Wave Craft

SHORT WAVE CRAFT

When to Listen In

By ROBERT HERTZBERG
(Continued from page 443)

empire, has had the rottenest kind of luck
with the short waves as a means of
cementing the ties of the colonies with
the home country. Holland has PCJ; Italy
has 13R0O; the United States has WIXEK
and W2XAF—all recliable and highly suc-
cessful stations that penetrate to the far
corners of the globe. Great Britain has
GHSW, but its single, inflexible wave of
25.53 meters has failed utterly to reach
the very places where it is most wanted.
Other stations operate on a sliding sched-
ule of frequencies to meet different trans-
mission requirements, but not G5SW,

The British have become considerably
“het up” over the matter, and a change
for the better scems imminent. In fact,
we understand that the present experi-
mental transmitter at Chelmsford will
soon be replaced by a duplex outfit situ-
ated near the long-wave station at Daven-
try, and that at least two different waves
will be employed.

Bombay, India

An experimental short-wave station has
opened at Bombay, India; but it is on 49.1
meters, which is just too bad as far as
American listencers are concerned. As
with the Calcutta station, VUC, announce-
ments are made in both English and the
native tongues.

Java for Breakfast Again!

In addition to the government stations
listed in the last issue, there are now a
number of amateur stations on the island
of Java broadcasting musical programs.
They are on usually between 6.00 and
11.00 a. m.. Eastern Standard Time, with
power varying from a half to one Kkilo-
watt. These stations are identified as
follows:

PMY, Bandoeng, 58 meters; PK1AA,
Weltevreden, 75 meters; PK3AN, Soura-
baya, 49.7 meters; PK2AF, Djokjakarta,
50 meters; PK6KZ, JMacassar (Celebeg),
25.5 meters; and PK2AG, Samarang, 95
meters,

Java is
waves',

truly the “isle of the short

Hot Stuff From Africa

A short-wave broadcast station at Ra-
bat, Morocco, is on the air Tuesdays,
Thursdays, and Saturdayvs. between 8.00
a. m. and 9.00 a. m., K. 8. T., on 24 meters,
and on Saturdays and Sundays between
4.00 and 5.00 p. m. on 48 meters. An-
nouncements are made in French. Inter-
val signals between programs are Dpro-
duced by a metronome, and the programs
end with the playing of the French na-
tional anthem, La Marseillaise. This sta-
tion has been reported by a number of
American listeners.

Details of the Saigon Station

This article is turning out to be a lesson
in geography. We will now take the class
to Indo-China (get out your maps and
globes), where an exceedingly powerful
short-wave transmitter broadcasts regu-
larly. This station, F3ICD, is located in
Chi-Hoa, a few miles out of the city of
Saigon. and is operated by the Compagnie
Franco-Indochinoise de Radiophonie. A

power of 12 kilowatts is used, with a
wavelength of 49 meters. The announce-
ments are *‘“‘Hello, hello, this is Radio
Saigon” (Alle, Alle, ici Radio Saigon).

Programs are transmitted on Wednesdays
and Sundays, but you have to be an early
bird to catch them. Between 4.00 and
7.00 in the morning, on the West Coast,
they are heard quite well.

There are two other stations in Saigon:
a government station on 24.91 meters
operating on a telephone and telegraph
circuit to France and Japan, and a small

\.

private station on 31.5 meters.
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Adentage
REAL
MONEY
MAKXERS

15-71 Wusren Street  wfw vorx Ty

Radio and Electric Wholesale
Bargain Bulletin

Experimenters! Servicemen!

! I NOW READY ! !

New Wholesale Catalog No.
66, full of real low prices
on: Condensers, Transform-

ﬂCara' wl[quson@)Dubilie

& ers, Speakers and other
3. numerous items including
2| replacement parts.

=

GET COPY NOW

R R
Eln,m"’g* s

American Sales Company
C-44 WEST 18th ST, NEW YORK CITY

2
5

i
GCravb3, KOLSTE RS
DR

@NLaaTvatPuon o A vl MG diu

REC

' - Y
Span the'World with this Set/
Listen in DIRECT

Berlin, Buenos Aires and
broadcasting stations throughout the

A new radio thrill for you!
to London, Paris,
other
world via short waves. Enjoy unique foreign
programs from strange lands. Your ordinary
receiver cannot tune in these low wave sta-
tions. WORLD-WIDE RECEIVER gets 14 to
550 meter stations with surprising clarity.
SEND NO MONEY! Just write your name
and address on a postcard and ask us to send
you this wonderful guaranteed short wave set.
Pay postman $6.45 plus a small delivery
charge. All orders West of Rockies must be
accompanied by $1.00 deposit. Foreign coun-
tries miust remit in full. Order today!

NEW RADIO BARGAINS

Low Power Transmitter adaptable for phone or

code. With plug-in coils .....cooviniiinanann. $14.75
Auto Radio—Uses 3—224, 2—297 tubes and 1—245

power tube, single dial, tremendous volume.

Compact. Fits any car. We guarantee this set

to perform better than sets selling up to $150.. 20.00
B Eliminator, Bone Dry, with 280 tube. 180 volts,

will operate up to ten tube set, fully guaranteed. 6.75
AC—A B C power packs ......covvvernneennannns 8.75
Tubes: UX type, 30-day replacement guarantee, No, 210,
$2.25; No. 250, $2.35; No. 281, $1.85; No. 245, $1.25;
No. 224, $1.25; No. 227, 75¢; No. 226, 65¢; No. 171, 75¢.

International Microphone, two-button, for public
address systems and transmitters, speech or
PRI 550600000006 06000600600000064000000600000 $9.75

WRITE FOR BARGAIN CATALOG
CHAS, HOODWIN CO.
4240 Lincoln Ave., Dept. D-17, CHICAGO

THE MANUAL
of
SHORT-WAVE RADIO

An authoritative 64 page
book describing in full
the latest and best short-
wave receiving circuits,
adapters, meters, etc.

NATIONAL CO., Inc.
Malden, Mass.

50c.

(stamps or
money order)

Please mention SHORT WWAVE CRAFT when writing to advertiscrs
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Cincinnati Returning With Plenty of
“Push”

We are glad to publish some authentic
“dope” about WS8NAL, the short-wave
unit of WLW, Cincinnati, Ohio. This sta.
tion formerly used a power of 250 watts
on a frequency of 6060 kilocycles (try
your conversion charts on this), but this
outfit is being replaced by a new one of
ten kilowatts rating. It should be on the
air by the time this issue reaches you.

Wellington, New Zealand

The writer is indebted to John Clark, of
San Francisco, Cal., for a bit of news
about a station ZL2XX, in Wellington,
New Zealand. It is working on 62.8
meters, but has permission to also use
19, 26 and 31.4 meters. The station is
still in the experimental stage, and has
not been heard yet in the United States.

Time Signals

We have some more data on time-signal
transmissions, The full details on NAA,

Arlington, Va., are as follows: 1waves,
12,045 kc., or 24.9 meters; 8,870 kec., or
33.82 meters; 4,015 kec., or 74.7 meters;

690 kec., or 434.5 meters; and 113 ke., or
2,653 meters. Times of transmission in
Kastern Standard Time: 9:57-10:00 P- m
on all of the foregoing frequencies except
12,045 kec.; 2:57-3:00 a. m. on 8,870 ke. and
113 ke.; 11:57 a. m.-noon on all wave -
lengths and also on 16,060 ke, or 18.68
meters.

Station NSS, Annapolis, supplements this
service with additional transmissions, as
follows: 17.8 ke., or 16,840 meters; 12,045
ke., or 249 meters; and 16,060 ke., or 18.68
meters.  Times (. S. T.): 9:57-10:00 .
m., 0300 on 17.8 and 12,045 ke.; 2:57-3:00
a. m., on 17.8 kec.; 11:57 a. m.-noon on
16,060 ke. and 17.8 ke.

International Time-Zone
Chart and Converter

(Continued from page 468)

side of the circle indicate the countries
lying in these longitudes; so that the po-
sition of a foreign station may be judged
without reference to a map.

To find the hour at any place, take the
time at your own station (use a clock or
watch which is keeping Standard Time)
and bring the corresponding hour on the
rim of the inner circle to the place of
your station, as marked on the larger
card. The time at any place in the world,
whose position is known, is then that on
the smaller card at the point opposite
the proper time zone or longitude on the
outer card.

For instance, you are in San Fran-
cisco, California. It is 3 o’clock in the
afternoon. When you set the white fig-
ure 3 (in the dark half-circle indicating
afternoon) opposite “Pacific U. S.—120”
on the larger card, you will find that the
black 11 is opposite “Western Europe—
Greenwich” at the top of the card. That
is to say, it is 11 p. m. in England, France
and Spain. This is also 1100 Greenwich
Civil or Mean Time—which is the inter-
national time used by short-wave ama-
teurs and others to standardize their
schedules.

At the same time, you will find the
black figure 8 (indicating morning) op-
posite “135-Japan, Chosen” on the larger
card. That means it is 8:00 a. m. in
Tokio, Japan.

Please mention SHORT WAVE CRAFT when writing to advertisers
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—— BARGAINS ! —

Our new catalog contains many,
many items at prices that will as-
tound you. Send for it now! It's l

FREE.
Here Are a Few “SPECIALS”

................................. $ .14
Low-Loss SLEF .00013 Variable Condensers.. .65

POLYMET 8 Mfd., 500 YVolt Electrolytic
CONUENSEIS  tvvrvvnsonveroanossonsnnnens $
BRISTOL MICROPHONE TRANSFORMERS. An
excellent input transformer for all standard
microphones. Ideal response curve. split
primary for double button microphones. Use
one side for single button mikes. This un-
cased transformcr is equal in efficiency to

others selling for many times

our special low price of.......... $1-95
RCA 7 Mfd., 630 Volt DC Working Con-

ENSCTIS  seeneaovereocosnvonosssosssncanrs $1.95

Everything seld with a money-back guarantee that
we really stand behind.

Deposit requived with all orders

HARRISON RADIO CO.

Dept. C
189 FRANKLIN ST., NEW YORK CITY

SHORT WAVE CRAFT

493

— —
SWAPPERS

SWAPPERS are swappers of correspon-

dence. During the past few years we

have noted that Short-Wave enthusiasts
love to get acquainted with each other
by mail in order to swap experiences.

That’s the reason we have opened a
department for them under the above |
heading, in which we will print the |
names and addresses of all those who
wish to correspond with others. As we
know we will be deluged with requests,
please be sure to follew these simple
rules: Use a postcard only. Never write
a letter. Address postcard as follows:

SWAPPERS

¢c/o SHORT WAVE CRAFT
96-98 PARK PLACE

NEW YORK, N. Y.

On the blank side of the postal PRINT
clearly your name, address, city and State.
Don’t write anything else on card. We
will then understand that this is your re-
quest to publish your name and address
2nd that you wish to enter into correspon-
dence with other short-wave readers. There
is no charge for this service.

—EDITOR.

Short Wave Wavemeter

No. 400
Supplied with
calibration chart.
Don’t play blind
man’s bluff. If
you have a short
waveset, you
need a Short
Wave Wavemeter
to determine the
frequency your
set is operating
on. This set is supplied with complete in-
structions for operation. Price $17.00.

Send for our Catalog A free of charge.

WIRELESS EGERT ENGINEERING, Inc.
179 Greenwich St. New York, N. Y.

The Aviation Story
of the year!

ADMIRAL BYRD'S

account of the
South Pole Expedition

LITTLE AMERICA

INustrated
At all bookstores $5.00

G. P. PUTNAM’S SONS

{
E 2 W. 45th  New York City

__INTRODUCTORY
OFFER

TELEVISION o
$3.80

Scanning Discs, Aluminum, 48
Hole, 12 inch Diameter......
With Motor Chuck (State size $
of Shaft) .......c.cvvvun.. 4'95
Microphone Suspension Ring, 6

inch, nickel-plated .......... $2'75

Mailorders filled promptly. 209 with order, bal. COD.

RADIOTECHNIC LABORATORIES
1271 Bedford Avenue
Brooklyn, N. Y.

PAUL AUBIN

c/o Paul's Radio Service, 33 Chaple St.,

Putnam, Conn.
H. BEADLE

13 Chandos St., Knewle Park.. Keighley,

Yorks, England
EDGAR BIEHL

Whipple, Ohio
PERRY C. BROWN

R. D. 1, Housatonic, Mass.
JAMES S. CHRISTIAN

905 East 6th Street, National City, Calif.
DARRELL COSGROVE. WSBQON

930 Wall St., Ann Arbor, Mich.
O. L. DENHART, W9BYZ

205 So. Lynn St., Urbana, Il
JOS. D. FRASER

233 Rosethorn Ave., Toronto, Canada
JOSEPH DANIEL GIANNETTINO

518 Henry St., Brooklyn, N. Y.
HERBERT W. GORDON

61 Grand St., Mount Vernon, N. Y.
RAYMOND C. HESS

Woodside Ave., R. F. D. No. 2,

White Plains, N. Y.
JOEL HOBERMAN

115 Salem &t., Malden, Mass.
PAUL W. HOMER

316 15th St., Logansport, Ind.
HENRY HUTH ]

439 W. 126th St., New York City
E. S. KELLY

Kelly’s Sandwich Shop, €45 Broadway,

Bedford, Ohio
WILFRED A. KEENE .

Box 2830, Ciego de Avila, Cuba
MITCHELL KOHN

539 East 110th St., Cleveland, Ohio
FRANK LAURENCE

347 Hamilton Ave., Brooklyn, N. Y.
JOHN O. LEWIS

24 N. Bonnie Ave., Pasadena, Calif.
ELADIO L. LICAUCO, KALEL

1026 Soler, Manila, P. L
CHARLES W. MARANTO

301 Alabama St., Vallejo, Calif.
GEORGE H. OHMER

36 Spirea Drive, Dayton, Ohio
HERBERT PASSLER

26 Greenfield St., Lawrence, Mass.
HERBERT W. PATTERSON

433 E. Locust St., Davenport, Iowa, U. 8. A,
JOHN REPA

R. D. 1, Quakertown, Pa.
STERLING SPRINGSTON

1019 N. Perry Ave., Peoria, Il
RICHARD STACK, JR.

82 Stuyvesant Ave., Larchmont, N. Y.
FRED STAFFORD

166 E. Cherry St., Sevierville, Tenn.
ALBERT D. TAYLOR

111 Lloyd Ave., Jacksonville, Texas
SAM WALFORD

1741 Salem St., Lafayette, Ind.
FRED WATTERS

439 Drexel Ave., Detroit, Mich.
D. W. WEIR

18041, So. Vermont Ave., Los Angeles, Calif.
OSWALD H. WIK

725 No. Sixth St., Montevideo, Minn.

PANELS

TUBING & RODS

FORMICA, BAKELITE AND HARD RUB-
BER—STANDARD OR SPECIAL SIZES

Cut While You W ait

Drilling, Engraving and Special Work

_ All Sizes of
IALUMINUM

CANS, PANELS
AND CHASSES

Made and Cut to
Order

Neutralizing
ers, Short or
Screw  Driv-
Long Sizes

COUPLINGS in
Brass and Bake-
=] lite for !4 inch
= : Shafts

INSULATING BUSH- £
INGS for all size Shafts E
TEL. CORTLANDT 4885
Mail Orders Filled Immediately

United Radio Mfg. Co.

191 Greenwich St. New York

All-Wave Converter

¥ Polo de luxe all-wave converter, designed

by J. K Anderson and Herman Bernard, is
comple’ely A C. operaded and tunes from 10 to 600
meters with any broadeast receiver. Only two con-
neetions ty make——aerial to converter input, and
set antenna post to converter output.  Extremely
sensitive triple sereen grid cireuit, with reetifier
cireuis built in. Total, four tubes, Users consis-
tently get LEurope.
Complete parts, with four preecision plug-in

coils wound on air (less three 224 and one 227
tubes, less cahinet), order Cat. DX-1K @7, .$26.00
Wired model (less tubes and cabinet), order

Cat. DN<4-W @@, .. 0o iiveiennn i inenann. $31.00
Walnut-finish cabinet, order Cat. CBT @...$ 5.00

POLO ENGINEERING LABORATORIES
125-A WEST 45th STREET, NEW YORK, N.

AMPERITE Se!i-Adjusting Line Volt-
age Control prevents noisy voltage
fluctuations in electric radios. Saves
tubes—improves tore. Deman

AMPERITE when you
buy a radio, include For Free Bulletin
it when you build.  write Dept. SW-4

7 ™ AMPERITE (orporation
561 BROADWAY, NEW YORK

ERITE

~ Self-Adjusting
OLTAGE CONTROL

Please mention SHORT WAVE CRAFT when writing to advertisers S
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Kilo-
Meters cyules
38.00 T.N90—VYPO, Suva, Fijj Islands.
33,30 T.N30—POV, Kootwi)k, Holland, after 9 a.m.
$R.60 STU—FTF, Nte. Assise. France.
—PCK, Kootwijk. Holland. 9 ai. to 7 p.m.
H60—FTL, Nte. Assise.

<

el
Sl
<o
e

39 Ja—_ . NN “'Bremen.”’
—HKF, Bogota. Columbia. 5-7 p.m., 11 p.m.

to 1 aa.

39,80 7.530—. . *El Prado.” Riohamba. Ecuador,  Thurs.
Y-11 pm.

40.00  7.500— .. . “'Radio-Tuuraine,’ Fragce.

10.20 T.360—YR, laons, France.  Daily  except Sun.,
Ty:30 w 1:30 a.m.

10.50  7.410—. ... Eberswalde, Germany. Mon., Thurs,,

1-2 pm.
—JIAA, Tokio, Japan (TPesting).
4100 7.310—. .. Paris, France (“Radio Vitus'’) Tests.
—. ... Moscow, USKR, 7-7:45 a.m.
7.230—DOA, Doeberitz, Germany,

11.16 v
31.50  7.220—HB90, Zurich, Swiwerland. 1st and 3rd
Sundays at 7 a.m., 2 p.m.
4170 7,190—EARS58, Canary lslands (Spain). Testing.
—....Ningapore,
5:30 p.m.
1212 7.120—027RL, Copenhagen, Demmark. Irregular.
Around 7 p.m.
42.50  T,060—. .. Liakov Islands (north of Siberia).
—XFA, Mexico City, Mex.
1270 T.020—EARI25, Madrid. Spain 6-7 p.n.
4230 T,00U—FB8KR, Constantin, Algeria.
13.00 6,Y50—EARINI0, Muadrid, Spain. TPues. and Sat.,

530 w 7T pome: Fri, 7 to R po
—PTIAA, Santos, Portuzal.  Friday, 4-5 p.m.
—HKX, Bogota, Colombia. 9-11 p.m.
43.50  6,900—IMA, Rowme, Italy. Sun., noou to 2:30 p.m,
43.60 6,875—F8MC, (asablunca, Morocco.  Sun., Tues.,
Wed., SNat
—D4AFF, Coethen, Germany. Sundays, 4-0
a.m.; ‘Puesdays, Fridays, noon to 2 p.m.;
Thursdays, 1-6 p.m.
43.70 6,860—KEL, ulinas, Calif.
43.8%  6,840—VRY, Georgetown, British Guoiana. Wed.,
7:15-9:15 p.m.; Sun., 5:45-8 p.m.
41,40 6,753—WNDO, Deal, N. J.
—XFO, Mexico City. Mex.
6

15.00 L600—. ... Berlin, Germany.
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(Continued from page 470)

Kilo-
Meters cycles
46.05 6.515—wW00, Deal, N. J.
—W4XG, Miami, Fia.
46.60  6.130—REN, Moscow, U.8.8.R. Tues., Thurs, and
Sat., 6-7 am.
1670 6.425—W2XCU, Ampere, N. J.
—WIXL, Anvka, Minn.
And others.

47.00  6.3%0—CT3AG, Funchal, Madelra Island. Sat..

5-7 p m.
—HCIBR, Quito, Ecuador. $-11 p.m.
47.35  6,335—WI0XZ, Airplane Television.
—VEYSAP, Drummondville, Canada.
—....Casablanca, Morocco.
47.81  6,2T0—HKC, Bozota, Columbia. 9:43-11:30 p.m,
48.00  6.250—....“'Radio-Maroc.”” Rabat, Morocco, Sat.,
Sun, 4-5 p.m
—MTH, Rio de Janeiro, Brazil.
48.62  6.1T0—HRB, Tegucizalpa. Honduras. 5-6, 9-12
., Mon ., Wed . Fri.. sar Iat. 8. W,
Club program. Sat., 11:30-i2 p.m.
48.7%4  6.1553—WOIXAL, Chicago, Il (WMAC), and Air-
planes,

p——e—VESCL, Winnipey, Canada.  5:30-11 p.m.

= .

' —W2XDE, Bell Telephone Laboratories, New
York.

48.83 6.110—KIXR, Manila, P. 1. 3-1:30. 5-9 or 10
am. 2-3 a.m. Xundays.

—WB8XK, East Pirtsburzh, Pa. Tues., Thurs.,
Bat, Sun., 5 p.. te midnight.
48,99 6,120—... Motala, Sweden, *'Rundradio.” 6:30-

7 am., 11-4:30 p.m. Holidays., 5 a.m. to

5 p.m,
—F31CD, Chi-Hoa (Saigon), 1ndo-China,
6:30-10 a.m.

—W2XE, New York City.
Atlantic Broadeasting Co.
—FL, Eiffel Tower, Paris.
5:45-12:30, 1:15-4:145 p.ap.
—....Toulouse, France. Sunday 2:30-4 p.m.
—MTH, Rio de Janeiro. Brazil. 5-7 p.m.
—EAR25. Barcelona, Spain. 3-4 pon.
49.15 6.100—w3XAL, Bound Brook, N. I (WJZ, New
Yurk). 5-6:30 pm., 11 pom. to 1 a.m.

Relays WABC,
5:30-5:45 a.m.,

Back Number
SALE!

Any 3 copies for $1.00

Single Copies at Fifty Cents Fach

HERE is a great opportunity to

of SHORT WAVE CRAFT

This back number sale enables

make a complete set of the issues
at a most sensational saving.
our readers to make a compre-

hensive file of all the latest material in the Short Wave field. These
few complete books, which are easily accessible, might be used as

a I)Cl'lllllllellt l’(’f(’l’CllCC.

Each issue on the newsstand sells for fifty cents per copy. This
sale will be the first and last at such a tremendously low price of

ANY THREE FOR ONE DOLLAR. Of course single copies must

be sold at fifty cents each.
NOW!

you immediately.

Fill in the coupon at the left and mail

Your copies of SHORT

WAVE CRAFT will be sent to

SHORT WAVE CRAFT,
96-98 Park Place, New York, N. Y.

SWC-431

As per your special offer, I enclose herewith One Dollar
for which please send me the three issues of SHORT

WAVE CRAFT indicated below:
Single Copies at Fifty Cents Each
3 August-September [J December-January

[October-November [J February-March
Name ........ . e e
AdAress .......cccvvereneennenrneanen e .

MAIL

Short-Wave Stations — When to Listen

Kilo-
Meters cycles

49.17  6.095—VEYGW, Bowmansille, Ontario, Canada.
Daily, 1:45-5 am., noon to ; p.m.  Sun-
days, 5 am. w 7 pm Gooderham &
Worts, Ltd.

49.26  6.090—. .. Copenhagen, Denmark

49.31  6,030—W2XCX, Newark. N. J. Relays WOR.

—WSXAA, Chicago. 1l (WCFL). 6-7 a.m.,
7-3 pm., 9:30-10:15, 11-12 pm. Int. 8-
W. Club pruograms. From 10 p.m. Saturday
tu 6 a.m.  Sunday.

—WG6XAL, Westminster, (alif.

—HS2P}, Bangkok, Slam.  6-6:30 a.m.

43.40 6.070— YOR2, Vienna. Austria. 5.7 am.. 5-71
P, Tues  and Nat; 910 a.m.. Thurs.

89 46 6.065—SAJ, Motala, Sweden. 6:30-7 am., 1l a.m.
to 4:30 p.om.

49.50  6,060—WBXAL, cincinnati, Ohio.  Relays WL,
6:30-11 am.., 1:30-3 pm., 6 pm, to 1
a m. daily.

—WIXU, Couneil Blutfs, Towa. Relays KOIL.

—W3XAU, Byberry, Pa. Relays WCAU.

49.67  6.040-—W9XAQ, Chicago, 11L. (WMAQ).
—W2XAL, New York.

—PK3AN, Sourabaya, Java.

44.80 6,020— WX F, Chicago, Il

—W2XBR, New York, N. Y. (WBNY).

49.97  6.000—2ZL3ZC, Christchureh, New Zealand. 10

P to midnight, Tuesdays, Thursdays and
Fridays.

—7L0, Nairobi, Kenya, 11 am. to 2 p.m.

—HRB, Teguclgalpa, Honduras. 9:15 p.m.
to midnight, Mon., Wed., Frl. From 11
b.n. to midnight, Sat. Int. 8. W. Club
programs.

—EAR25, Barcelona, Spain. Sat., 3-4 pom.

—RFN, Moscow, Russia. Tues., Thurs., Sat.,
8-9 a.m.

—Eiftel Tower, Paris, France, Testing, 6:30
to 6145 a.n, 1:15 to 1:30, 5:15 to 5:45
Do, araund this wave,

—P K2AF, Djokjakarta, Java.

AT0—HVI, Vatican City (Rome),  10:30-11 a.m.

TT0—AFL, Bergedorf, Germany,

5 JT10—VEICL, Winnipeg, Canada.

2.72-54.41  5,600-5 510—Aireraft.

280  5,680—0CTU, Tunis, No. Africa.

102 5,550—W8X ), Columbus, Ohio,

4.51 5,500—‘w2XIBH, Brooklyn, New York City (WBRC,
VeGU).

%00 5.170—0KIMPT, Prague, Czechoslovakia,
b, Tues. and Fri.

—PMY, DBandoeng, Java,

—PMB. Sourabaya, Java.

59.96  5,000—. ... Bratislava, Czechoslovakia.

60.30  4975—W2XAV, Loby Island City, N. Y.

60,90 §,920—LL, Paris, France.

61.22-62.50  1,200- 1 900—Televislon.

—WSBXK, Pittshurgh, Pa.

—WIXAY, Lexington, Mass,

—W2XBU, Beacon, N, Y,

—WENR, Chicago, 111

62.50  4,800—W2XV, Lung Island City, N. Y.

62.56  4,795—WIXAM, Elgin, 111. (Time signals.)

—W3XZ, Washington, D. (.

—WS8XO00, portahle. Bell Telephone Labora-
tories, New York,

—WIXL, Clicago, Il

62.69  4,785—Aircraft,

—And other experimental statieons.

62.70 1,735—VZA, Drumwmondville, Canada.

6280 4.7T0—ZL2X X, Wellington, New Zealand,

63.13  1,750—WO00, Deal, N. J.

—WXO00, Ucean Gate, N. J.

63.79  4.700—WIXAB, Portland, Me.

65.22-66.67  1,300-1,600-—Television.

—W6XC, Los .Angeles, Calif.

67.65  4,430—DOA, Doeberitz. (fermany. 6-7 p.m., 2-3
p.m., Mon., Wed., Fri.

68.30  4,3310—WSBN, SN, "‘Leviathan.’

70.00  4,280—O0HK2, Vienna, Austria. Sundays, first 15
minutes of hour from 1 to 7 p.m.

70.20  4,273—RBI5, Khabarovsk, Siberia. 4-7 a.m.

—GOLJ, 8.3 ‘"Homeric.”*

71.75  4,180—GLSQ, S.S. *"Olympio.”’

6-9 am.

1-3:30

—GFWY, S8 ““Majestic.”
T1L.77-72.98 4.180-4,100—Aircraft.
T2.87 1.116—w00, Deal, N. J.
72.90 1,110—WSBN, N.8. "'Leviathan.’
74.72 4105—NAA, Arlington, Va. Time signals, 9:57-

10 p.m., 11:57 a.m. to noon.
—PKIAA, Weltevraden, lava.
80.00  3,750—F8KR, Constantine, Tunis, Africa. Mon.
and Fri.
—I3R0 (Prato Smeraldo), Rome, ltaly.
—....Turin, Italy.
82.90  3,620—DOA, Doeberitz, Germany. (Television.)
81,24 3,560—0DZ7RL, Copenhagen, Denmark. Tues. and
Fri. after ¢ p.m.
81.46-85.66 3,550-3,500—Amateur Telephony.
86.50-86.00 3,490-3,460—Aircraft.
92,50  3.256—wW9XL, Chicago, Il
—(YVGXBA, 8.5, *‘Metha Nelson,” Fox Fiim
Jorp.
—W2X0D, portable.
—And other experimental stations,

COUPON NOW!
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e 96-98 Park Place

New York, N. Y,
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92.5-94.9 3,244-3,160—KFR, WIJE, City of Seattle,
Wash., Light Dept.
94.20 3,184—KQS, KAQT, City of Los Angeles, Calif.,
Water Dept.
93,00  3.156—P K2AG, Samarang, Java.
05.48-97.71 3,142-3,070—Aircraft.
96.03 3,124—wW00, Deal, N, J.
07.15  3,088—WI0XZ, Airplane Television.
07.53 3,076—w9XL, Chicago, Il
98.95  3,030—....Motala, Sweden. 11:30 a.m.-noon, 4-
10 p.m.
101.7 to 105.3 meters—2,850 to 2,950 ke. Television.
—WIXAV, DBoston, Mass. ;—W2XR, New York,
N. Y., 1-6:30, 7:30-10 p.m. .
—WIXR, Chicaco, 111 (21 lines).
104.4  2,870—. ... Milan, Italy. After 2 p.m,
105.0 2,855—WIXY, Tilton, N. If.
105.9  2,833—W6XAN, Los Angeles, Calif,
—W7XAB, Spokane, Wash.
—W2XA0, Yacht *MU-1,”” New York.
105.3 to 109.1 meters—2,750 to 2,850 ke,  Television.
—W2XAB, New York City.  Atlantic Broad-
casting Corp. (60 lines).
—W2XBO, long lsland City, N. Y.
—WIXAA, (hicago, 11
—WIXG, West Lafayette, Ind.

110.2  2,722—Aircraft.
112.1  2,938—WG6XAF, Sacramento, Calif. State Dept.
of Agriculture.
121.5  2,470—Police and Fire Departments.
—-I‘(GOZ, Cedar Rapids, Ta. — WRDQ, Toledo,
Mio.
122.0 2,458—WPDG, Youngstown, Ohio.
122.3  2,452—WRBH, (leveland, 0O, — KGPP, Port-
land, Ore,
—WPDK, Milwaukee, Wis, — KGPH, Okla-
roma City, OKla.
123.0  2,410—WPDF, Flint, Mich, —WNDA, Miami,

IFla. — WPDP, Philadelphia, Pa.
—WPDM, St. Petershurg, Fla. — WPDL,
Lansing, Mich.
—W3XB, Portable.
123.9  2,422—WMJ, Buffalo, N. Y. — KGPE, Kansas
City. Mo, (Mo, State).
124.2  2,416—WPDI, Columbus, 0. — WPDE, Louisville.

Kentucky,

—KGPB, Minneapolis, Minn. — WPDJ, Pas-
saic, N. J.

-—~( FI’?S, 8t. Paul, Minn. — WPDA, Tulare,
Salif,

124.5 2,410—WCK, WRDR, WMO, Detroit (Belle
Idle. Grosse Pointe, Highland Park, Mich.
—KGPD, Ran Francisco, Calif.

N1 2,410—KGPG, Vallejo, Calif. Police Dept,
125.1 2,398—WIXL, Chicaco. TIL.—W2XCU, Ampere,
N. J.—And other experimental stations,
—W2XAD, W2XAF, Schenectady. — WPDT,

Kolkoma, Ind. Police Dept.

125.4  2,392—WIOXAL and WIOXAO, Portable. National
Broadeasting Co.—W2XCZ, Portable. N.IB.C.

128.0-129.0 -—Aircraft.

129.0  2,325—~WI0XZ, Airplane Television.

130.0  2,306—DDDX, 8.8 “Bremen” and “Europa’
testing.

135.0  2,220—. ... Stockholm, Sweden,

—....0slo, Norway.
136,4 to 142.9 meters—2.100 to 2,200 ke. Television.
—W2XBS, New York, N. Y., 1,200 R.P.M..
60 lines deep, 72 wide. — W2XR, Long
Island City, N. Y.
—W3XAD, Camden, N, J. (60 lines).
—W2XCW, Schenectady, N. Y.
—W3XAK, Bound DBrook., N. J. (Portable,
60 lines).
—WB8XAY, Pittsburgh, Pa., 1,200 R.P.M,,
60 holes, 1:30-2:30 p.m., Mon., Wed., Fri.
—WIXAP, Chicago, 11, (15 lines),
142.9 to 150 meters—2,000 to 2,100 ke.  Television.
—W2XAP, Jersey City, N. L
—W2XCR, Jersey City, N. J. 8:10 p.m.,
Mon., Wed., Fri.,, 3-5 p.m.
—W3XK, Wheaton, Maryiand. 8-10 p.m.;
Mon., Wed., Fri.,, 3-5 p.m.
—W2XBU, No. Deacon, N, Y. (1-2 p.m.)
—W2XCD, Passaic, N. J. 10:00 a.nm.-noon,
3:30-5 p.ana; 9-10 pom,
—WIXAO0, Chicage, 111, (45 lines),
150 2,000—RA72, Smolensk, USSR,
149.9-174.8—2,000-1,715—Amateur Telephony and Tele-

vision.
174.0  1,723—ZL2XS, Wellington, New Zealand.
175 1,715—W9XAN, Plgin, TIL
—WBXK, Tos Angeles, Calif. And other
experimental stations.
175.2 1,712—Municipal, Police and Fire.
—KGK Beaumont, Texas, — WKDT. De-
troit, Mich. — WEY, Boston, Mass.
—WPDB, WPDC, WPDD, Chicago, IIL —
WKDU, Cincinnati, O.
—KSW, Berkeley, Calif. — WKDU, Cincin-
nati, Ohio. .
—KUP, Dallas, Texas. — WMDZ, Indian-
apolis, Ind.
—KGPC, St. Louis, Mo.— KGOY, San An-
tonio. 'Texas.
—KGIX—Pasadena, Calif., (Police Dept.) -~
—....58t. Quentin, France.
—F8FY, Cannes, France. 5 p.m. Wed.; 4
a.m, Sunday.
176.5 1,700—....0rly, France.
178.1 1,684—WKDX, New York, N. Y., Dept. Plant &
Structures.
—KOX, llonolulu, T. IT. Mutual Telephone
Company.
180.0 1,662—WMP, Framingham, Mass. (State Police).
—WRDS, Lansing, Mich. (Statc Police).
186.6  1,608—WO9XAL, Chicago, IlII. (WMAC) and Air-
craft Television.
—W2XY, Newark, N, J.
187.0 1,604—W2XCU, Wircd Radio, Ampere, N. J.
~—~W2XCD, Delorest Radio Co., TPassaie,
N. J. 8-10 p.m., synchronized with tele-
vision broadcasts.
—WIXAU, Boston, Mass.
—W2XAD—W2XAF, Schenectady.
—WI9XX, Cartersville, Mo.
—W5XN, Dallas, Texas,
—W2XDD, Portable.
—. ... 0rnskeldvik, Sweden.
—And other experimental stations.
187.9  1,596—WCF, New York, N. Y. (Fire Dept.)
: —WKBDT, Deotroit, Mich. (Fire Dept.)
—KGKM, Reaumont, Texas.
—KGPA, Seattlte, \Wash., fire & police depts.
180.4 1,584—WIOXAL, WIOXAQ, Tortable (N. B. C.)
192.8  1,560—. .. Scheveningen, Ilolland.
104.3 1'544_w\2XDA, New York.
196 1,530—. X . Karlskrona, Sweden.
(Standard 'Televisipn scanning, 48 lines, 900 R.P.M.)
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PLL SHOW YOU

ET me show you a new life insurance policy for less than 3%5¢c a day

up, depending on your age, that is sweeping the country. A policy
that pays $1,000.00 for death from any cause — $5,000.00 on accidental
death and has all the special benefits and cash reserves of an old line,
standard life insurance policy. THINK OF IT!

$1000.60 on Life!
$5000.00 for Accidental Death

Full Coverage —~ Legal Reserve ~ Annual Dividends

Paid-Up Cash Insurance ~ Loan Service

[ ]
How Can We Do It? No Medical
This is a natural question. There is no s .
secret! Do you know that over 60% of the Examlnatlon
expense of life insurance is used to pay for whatever is required. You do not even have
selling the insurance to you—=$603,538,769.97 1o pay a cent until you have thoroughly

during 1929 alone? examined the policy. Simply send name,
’ address,d age on coupon below, ?ind they
will send complete information znd sample

NO Agent S policy. No agent will call—no ~ed tape.
COmmission If you are not entirely satisfied after a

thorough examination that it is the best and
cheapest insurance you can buy, just return

No SpeCial Fees the policy and you owe nothing, Worite

today, using the coupon below.
We sell entirely by mail and through the

recommendation of friends and policyhold- TEN DAYS' FREE INSPECTION
ers, thereby saving big agents’ commissions, Mail This Coupon :
medical fees, special agents’ licenses and
taxes, which represent a big part of this
609 selling expense of ordinary life and
accident insurancee. YOU SAVE THE
DIFFERENCE.

g Union Mutual Life Company of Iowa, 14 ]

{ Teachout Building, Des Moines, Box 214

i . Send me your new life insurance po!- Z

Thousands of people in every state in the : icy on 10 Days’ Free Inspection. There
Union already have this policy totaling mil. [ 1S 10 obligation. \
s | H

I '

i i

l |

l E

L {

lions of insurance in force. This is no Name
cheap, J4mall coverage policy but regular

full life and accidental insurance, backed by § Address -
one of the strongest mutual insurance com-
panies in America under Federal and State
Supervision,

Right Now!!
Send for Our

NEWEST CATALOG

Largest Assortment and Biggest Bargains in

RADIO SETS AND PARTS
All Merchandise at Wholesale!

S, HAMMER RADIO COMPANY
142 Liberty Street, N. Y. City Dept. G HItcheock 4-1152

Please ment'on SHORT WAVE CRAFT when writing to advertisers
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GUARANTE
TUBE SALE

SHORT WAVE CRAFT

All Tubes Guaranteed for 6 Months

Telion Television
Tube $3.90

Switch Tube $.85
Switch is used when
one filament burns out,
tube therefore has twice
normallife. Withswitch
on acts as 171 or 112
Power Tube — with
switch off it is 201A

Tube.

5-Prong 201A
$.85

RADIO TRADING CO.,

2-Inch Photo-Electric

FOR THE FIRST TIME, a standard brand of radio tubes is sold at
extraordinarily low prices, yet each and every one of the tubes is

guaranteed in all respects for 6 months.

All tubes are perfect and any tube that fails to make good for ANY
reason will be replaced free of charge within 6 months, as long as the

filament lights.

Radio tube users have become wary of so-called cheap tubes. Such
tubes are nearly always “seconds”; that is, tubes that have falled.to pass
the manufacturer’s tests. These tubes do not give good service and

therefore are never guaranteed for any length of time.

NEONTRON tubes are manufactured by one of the oldest, reliable

Eastern tube manufacturers and we .
have made special arrangements for
this unparalleled sale. You will find
here tubes that you cannot buy else-
where, yet the price is low when you
figure the long service that these tubes
will give you. There are no better
tubes made than NEONTRON, re-
gardless of price.

Order from this page and please
note particularly the following terms.

No orders accepted for less than
$3.00.

All prices are F.O.B. New York.

No replacements after six months.

If you wish a tube replaced, it is
necessary to return it to us and we

amount of cash with order, so long as

Cell, $3.90 you send 20% of the value with your
order.

Shipment will go forward to you by express collect.

PROMPT SHIPMENTS CAT.

TYPE No.
TX-201A—Amplifier or Detecior—Ntandard for all purposes.............. ... weiee..NOL 600
UX-226 —Used as amplitier tube for A.C. operation....... TR 4 Aol 8 T it - No. 601
UY-u2T —Used as debector amplitier for A.C. operation.......... ... ... ... ... .No. 602
UX-171A—DPower output amplifier for A.C. or D.C. operation, Y AWM P I mws. &, e g No. 603
UN-171 —Same characteristics as the 171A on tungsten filament, % amp........ ....No. 604
UX-240 —Designed for impedance and resistance coupling. .. .. . Cee........N0. 605
UX-120 —Power amplitier used in last stage of audio frequency of battery set using

dry cells ..o e [ | o b E EEDES .....No. 608
UX-199 —Detector and amplifier tube, long prongs. ..., .. R REA B K e e ma f an s - No, 607
UV 199 —Same characteristics as UX-199 only short prongs. ... .. g .... No. 608
UX-112 —Power amplitier tube, % amp.... ... . ... .. .. i ¢ S NO. 609
UX-112A—Power amplitier tube for low current consumption, % amp.... ... .. .. .. No. 610
UX-200A—-Detector tube recommended for weak sicnals and rood recention. . ... .....Nu. 611
UY-224 —S8ereen grid, four-clement, used as frequency amplifice and linear power

detector in special clreuits........... ... . o 0 No. 612
UX-215 —Power amplifier tube used in last audio siage—fur low plate voltage.... . No. 613
201A—Quadrode 5-prong, for special circuits......... Mol AAN A nege s il . L . - - No. 614
200.3—Special detector tube, a supersensitive detector ................ .. .. . . ... ... No. 615
2014 —Special radio frequency, a supersensitive detector.............. ... ..o .. No. 616
201A—=S8pecial audio frequency, a supersensitive detector... ... ... ... ... No. 617
171 —S8pecial A.C. % amp. extra coated filament—good for electric sets No. 618

T-14 (201A ITigh Mu), high emission........... ...

Switeh tube. 201A or 112 or 171, double life. ..
226, 227, 171A—Adapter tubes, to convert battery sets into A Cooeach. . ... . ... . No.
UX-230 —Detector—Amplifier for use with dry cells or storage hattery............ . No.
U'X-231 —Power Amplifier—for dry cells or storage battery ..... .. .. ... . No.
UX-232 —Screen grid radio frequency amplifier for dry cells or storage battery..... No.
UX-210—Tor power amplifier, high voltage........ ... T - - G A o B A by B el No.
UX-250—Power amplifier used in last stage of audio frequency....... .. .... . .. e T No.
201A—All bakelite shield tube........ ... ... ... .. . T . Tl No.
lX-222—Screen grid tube for D.C. operation. Radio frequency amplifier.. ... ... .. .. No.
Telion television ‘tube........ ... .. oo .o ol T T No.
Photo-electric eell—2 inches....... ... .. ... ... ... .o ool No.
RECTIFIER AND CHARGER BULBS
125 mil. rectifying tube (B. H. type). ............ ... B W s R B T O e ] . No.
2 amp. old and new type charger bulbs (list $1.00). our price.......... . ... " . No.
5 and 6 amp. old type charger bulbs (list $8.00). our price...... ... ... . . 777 No.
U'X-280—Used as a fullwave rectifier tube for hich emission..... ... . LT 300 (el No
UX-281—Characteristics similar to the 280, but used as half-wave rectifier of high
BNASSION &5 mrn s 5 i i b e i o o 55 e 0T Ta e o S A T o B ol 5 oo STTra e s .No.
Freshman reetifying tube, especially designed for use with Freshman Master “B’”’
Eliminators, UV brass base, limited quantity..... ... .. ... ........0 ... No.

Order by Our Catalog Number Preceding Price.

NEW YORK

. 619
vo. 620

621
635
636
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622
623
624

. 625

626
627
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629
€30
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will sen.d you a new one immediately. Hign Grade (Hi Mu)

It is net necessary to send full 201A Type—better

P vacuum — works and
fits in any set.

$.85

.\

YOUR
PRICE

April-May, 1931
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this attractive carton.

171A.

A.C. Adapter Tubes to
convert battery sets in-

to A.C. Electric sets—
furnished for 226, 227,

$.85

2-Ampere Charger

Bulbs.

$2.95

5 and 6-Amp. Charger

Bulbs.

$4.85

25A West Broadway
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ORDER

er:nr::c;rcwithlpresenlt to.the readers of' SHORT WAVE CRAFT the . We publish no catalogue and ask you to be kind enough to order

complete collection of recent Important radio books. We direct from this page. Prompt shipments will be made to you direct from

have, after an exhaustive study, selected these volumes Becatey the publis}}ers, We merely act as a clearing house for a number of radio

they represent the foremost radio books of their kind in print toda Wiy Publishers and OUR FRE b ARE AS LOW OR LOWER THAN
Y. WILL BE FOUND ANYWHERE. Prompt shipments will be made.

There is such a great variety that we are sure it will satisfy any taste asg Remit by money order or certified check If you send h b
r r r B n cash, € sure

well as any requirement that the student of radi i
o might have . . : .
. to register it. If you wish to get any other radio book, please writ
. , e us,
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UNEVERSA

SUPER
WASP

Pilot’s wonderful wave band changing switeh, incorporated in the new Universal
Super-Wasp, revolutionizes the short wave art. No longer need numerous coils be
changed to cover the various wave bands. Nolonger need dial settings change each time
the same distani-stations are tuned in. You can log permanently all the stations you

can ge

iroughout the world, you can tune from the short waves to the high ship waves

withouit removing your hand from the single control knob.

Universal Features Revolution-
lizing the Short Wave Art

(Ior}lplele coverage all wave bands from 15 1o 650
meters without coil changing. Complete A.C. oper-
ated chassis in cabinet. (Also available in battery model)
All Metal Chassis.

Highly sensitive and selective circuil.

Screen Gride TRF amplitier plus Screen Grid
Detector.

227 First Audio Stage.

Two 245°s in push-pull output stage.

Stations ean be logged permuanently on dial.
Regeneration control does not alter tuning.

Provision for Phonograph Pick-up.

What You Can Get on the
UNIVERSAL Super-Wasp

On the short waves are hundreds of relay broadcast-
ing, experimental and amateur stations trans-
mitting voice and music; actually thousands of
amateur and commercial stations sending code;
numerous trans-oceanic and ship-to-shore tele-
phone stations; dozens of television transmitters;
and police radiophdne stations in many cities.

On the broadeast ranges, the Universal Super-
Wasp covers the full maximum and minimum
limits, bringing in broadcasts never heard on the
average broadcast receiver.

Earphone Jack on Front Panel. NOTICE
Illuminated Dials.
Handsome Walnut Cabinet.
Most advanced construction
used for short wave work.

In kit form for easy homeassembly;
no drifling or cutting, all parts fully
prepared.

yel

features.
models.
-

TO
Pilot will continue building
the original Super-Wasp in
kit form for licensed amateurs
and others who want tospread
the tuning on their pet wave
bands and add their own audio
A. C. and battery

Above broadcast ranges, the Uni-
versal brings in ship and shore sta-
tions on 600 meters.

W hat other receiver effers you as
much radio with as little effort?

Ask your dealer for a demon-
stration!

CHAMS? :

Pilot Universal Super Wasp #'¢ 820 A. €. Model (K-136) in Kit Form

PILOT RADIO & TUBE CORP., Lawrence, Mass.

San Francisco: 1278 Mission Sti"éei -

Chicago: 234 S. Wells St.

OFFICES N PRINCIP AL

New York: 525 Broadway

COUNTRTIES or T H E

RECEIVER
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brogs.
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