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ELEVISION

AIIACTICAL combination Short Wave, Television and Broadcast Receiver in the simplest

p()ssil)lg form. After two vears of experiment we now offer the public TELEVISION
inthe form of a complete kit which can easily be assembled in a very short time and
which will work cflicient]y.

The SHORT WAVE RECEIVER shown here covers a wave length range
of 15 to 550 meters and is regencrative for short waves and non-regenera-
tive for Television reception. It employs two stages of screen grid radio
frequency, one screen grid detector and three stages of audio amplifica-
tion, two stages of resistance coupled amplification and a 245 power tube
in the third stage, all parts being carefully shielded. This Short Wave
Receiver is single dial control and has a mintimum of A.C. hum interfer-
ence especially below 50 meters so that it is possible to use ear phones.
Will tune in stations all over the world under normally good conditions

il i I with loud speaker volume.
Purnished in kit form complete with blue prints and Price $75.00
instruction manual. ... o 0 0 o o
Completely assembled in Price $110.00
metal cabinet. oo oo o

(Dealers and jobbers, write for your prices)

Fhe TETEVISION KIT chown includes o special Television 115 LI
Motar, Synehronizing Motor and all accessories imcluding Television syn-
chronizing Ampliticr, Lens, Telovision Lamp and Cabinet; in fact, every -
thine that is necessary for complete Television reeeption. These parts ean
be assembled and put into operation in about one hour. This is the only
hit which receives horizantadly, the perfect method of Television reeeption
to climinate all distortion and will sontematically <synehronize on any tele-
viston signal, Can beocasily adjusted for 15, IS ar 6o line pictures. This
Kit, in conjunction with the alio entioned Short Wave Receiver, will
Fedthrully reproduce all halt tone transmis~ions a1~ the Short Wave Receiver
has heen especially designed for this work, covering a frequeney bhand of
L eyeles to domo eyeles where the ordinary short wave receiver only
covers o band o oo coto Soon oveless U transformer coupled po-
celver will not <atistactorily yeprodoace o half-tone televigion picture. Al
parts absolutely gumantedd,

Complete kit inchudine Television Lap, Tens Price SR0.00
and Cabineto. 00 oL S S

. o cte Television Receiver, ready to operate. ..., ... l)rice Sloo.oo

tDealers and jobbers, write for your prices)

OCTOCOTL S
Fhe most efficient <hort wave coils made, Wound with Nos, 12-11216 and 25
i Cne W reoon genuine hakelite moulded forms, Wil plug into ordinar

‘._’} Lubn choete Wave Tength range 15 to 200 meters.,

\N—g Price, per o set o of L oeails oo 0 5;500

,‘.—/)/

e e . . S

"" > . . - . . .
Experimenters, Dealers and Jobbbers are invited to write for our prices,
Owuners and Operators of Television Station WINXAY now on the air with synchronized sound in e B

conjunction with WiX AL, f
Parts and complete kits on sale at all S, S, Kresze Green Front Stores, E |
|

f

- SHORTWAVE & TELEVISION CORPORATION

70 Brookline Avenue Dept. G Boston, Massachusetts
SHOIEWAVE & TFLEVISION CorporaTton, o Dept. G

70 Brookline Avenue
Roston, Muassachusetts,

N e e the fallowing at special experimenters prices listed below.  Please include deposit to cover cost of shipment §
Noo 20 Conpldete Short Wanve Kit, wave lenpth range 15 to 530 meters, including 2 sets of OCTOCOILS, blue p=int and construction manual.
[ b o and crh et b L e e e e e T S A A T $56.25
Noo2v Tekevision Kt vompleto with Lens, Television Lamp, Synchronizing Amplitier, Synchronizing Motor and Cuabinet,
Choch 0mls 00 e e 500908060066 08800E0a000006a80006000 LRI e e $60.01
N« SoShort Weeve Recviver, complete in metal cabinet, ineluding 2 sets of OCTOCOILS (Less tubes i .o, i s e eaea- S8 TR
Noo i T levision Reeciver, completely assembled in eabinet. Ready to uperate in conjunction with a No. 25 or No. 35 Short Wave Receiver.. $75.00
OCTOCOTT S, ~et of four coils, wave length vange 15 10 200 Meters. o\ oo tr e et e e e e e e $3.15
b rane al Y tube Tuner sent free on request with stamped self-addressed envelope.
U Address ... e e
R L S U Ity CEE S o o ol o o R
SHORE A AV o i thiv e Eotered o woe ned chees mratter Muy 701930, at the post offtee 1t Moun® Morrls, linois, under. the aet of March 8. 1870. Trademarks

TG shach oy ol Pluce, N ¢ Tent and usrations of tafs macazine wee copyrighted and must nupt be reproduced without permission.
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1/ One SureWay

of many great
opportunities -
is covered by |
my course. ’!
h e

@ = Send jfor my Free Book
%y | m! See how Quickly I'Train You at Home

Talking pie-
tures--an  in- }
vention mecde
possible onlyby
radio -- offers %
many fine jobg
to well trained |
radio men.

fo Fill a Big-Pay Radio Job

In Radio more than in any other ficld, the surest, quickest way
to get ahead is through training! For Radio is in crying need of
more well-trained men. Competition is keen among the untrained
fellows but the wav is wide open for men who know Radio! More

CERTIFIED
RADIOTRICIAN |

My course is the ONLY
-one that makes you a
] “Certified Rap1o-TRri-
cianN.” The U. S. Gov-
ernment grants me exclusive
right to give that distinctive title
to all who complete my training.
It will mean valuable recogni-
tion to you in whatever branch
of Radio you follow and avill
help open the door to bigger pay.
Even before you graduate I
give you business cards and a
“JuNiorR RaD10-TRICIAN" card,
which many of my students find
helpful in earning money in B2
spare time. My course has helped hundreds
of men. It will help you. Send for my free
book and you'll see why.

Seldom Under $100 a Week

“Dear Mr. Smith: For
the month of November I
made $577 and for Decem-
ber over $645, and January,
$465. My earnings seldom
fall under $100 a weck. I'll & e
say the N. R. I. (National ‘servicing, o]
Radio Institute) course is thorough and complete. — & 0 to
letter from graduate, E” E. Winborne, 1414 W. 48th :
Street, Norfolk, Va.

Unlimited Consultation Service

You can keep yourself posted on new developments

| without extra cost. Radio’s change and growth bring
new opportunities for the man who understands. them.

You'll' have our whole Staff at your service to keep

you informed.

2

at A over, there are plenty of opportunities to earn while vou learn

E. SMITH, Pres. many of my students make $200 to $1000 in their spare ime while
L 4 learning. That s why | urge you to mail the coupon betow for
my free book. It tells about the great money-making opportunitics
that Radio offers trained men—and how yéu can learn at home to
become a Radio Expert.

Many Earn $50 to $100 a Week

Many of my graduates are earning $50 to $100 a week. After
completing my training you, too, should carn as good or even better
pay. Hundreds of fine jobs are opening every year. Broadcastng
Stations pay $1,800 to £5,000 a year to Radio engincers, operators,

and station managers. Radio manufacturers continually
_Radio fac- nced testers, inspectors, foremen, engineers, service mer,
thoeange®st.  buyers, for jobs paving up to $15,000 a year. Shipping
aries for well  companies use hundreds of operators, giving them good
rango frem  pay plus expenses. Radio deaters and jobbers pay $30
to 100 a week to trained service men, salesmen, buvers,
managers. Tatking Movics pay as much as $75 to $200
a week to men with Radio training. Another way to
make big money is to open-a sparc time or full ume
Radio sales and service business of your own. And any
day now Television may open the way to a new world
of opportunitics to men who knsw Radio.

My Free Book Tells All

Get the whole story. Send for my 64-page book
of tacts on the many opportunities for traincd men in
Radio today. It has put hundreds of fellows on the
road to bigger pay and success. 1t also contains full
information on the “Eightcen Star Features” of my
home-study training, including Lifetime Employment
Service to graduates. 1 back my course with a signed
agreement to retund every penny of your moncy if,
after completion, you are not satisficd with the Lessons
and Instruction Service I give you. @Don't let lack
of complete training keep you down. Fill in and mail
the coupon NOW!

&

J.E.Smith, Pres,

NarioNAL Rapto INSTITUTE | . g sauri, President
Dept. IFB3 - National Radio Institute, Dept. 1FB3

e ey Washington, D. C.
‘I;IASEHNGPN = o Pgn Decar Mr. Smith: Send me your free book. 1
- ® [u : 5 X "" d -, #

|
|
want to know exactly what Radio offers trained :
|
|
|
|
|

men—and what you offer in home-study Radio
training. 1. understand this places me under no
obligation and that no salesman will call.

INGIC oottt .

Addresse.......... SR AU UOURE

wWwWwW. americanradiohistorv com
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General vie

w of one section of our Service Department, showing students doing actual work on various Radio Receivers

LEARN RADIO-TELEVISION

NOT By BOOKS Or CORRESPONDENCE - By

Don’t spend your lifeslaving away in some dull,
hopeless job! Don’t be satisfied to work for a
mere $20 or $30 aweek. Let meshowyouhow to
make real money in Radio—thefastest-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 $45 to $100 a week—as Oper-
ator or Manager of a Broadcasting 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 inthe Coyne shops—all the actual practice and
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 BOCKS -- NO LESSONS
A1l Practical WorK

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

3

ment, thevery latest Television apparatus,

Instructor explaining principles and operation of a Talking Picture Machine

'MAIL COUPON ON OPPOSITE PAGE
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Students operating our modern Broadcasting equipment. In the rear you can see our Sotnd Proof Studio Room
g q

TALKING PICTURES i 10 WEEKS

LI Y

»

SHORT WAVE CRAFT
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Actual Work-In the Great Shops of Coyne

can make a FORTUNE in this greatnewfiel. EARN AS YOU LEAR N

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 Systems offerthou-
sands of golden opportunities totheTrained Radio Man.
Here is a great new ficld of Radio work that has just
started to grow! Prepare now for these marvelous op-
portunities! LearnRadioSound work at Coyneonactu-

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 all doubt.

al Talking Picture and Sound Reproduction equipment,

b A
A =3 o
Al !
b ey ’ "
s - 1
'. i t !
.l g E "
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free. How you can prepare for a good job
or how you can 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!

H.C.Lewis, Pres. RADIO DlVlSlON Founded 1899

c oYNE ELECTRICAL

SCHOOL

Dept. A1-5H Chicago, lllinols
r------_----------
H.C.LEWIS, President

I Radio Div. Coyne Electrical School
500 S. Paulina St,, Dept. Al-5H Chicago, Ill.
Send me your Big Free Radio Book and all de-

. You can find out everything absolutely

Students operating and adjusting our modern Television Transmitting equipment

FOR BIG FREE BOOK

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

g
S
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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 is growing, changing,
evolving new principles which require
constant study. The demand is for tech-
nically trained men—men who keep pace
with the unfolding revelations of this
mighty and promising industry. \

The International Correspondence
Schools Course in Radio, prepared and
constantly supplemented by outstanding
authorities in the field, is specifically de-
signed 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 insist upon up-to-date, expert
training. Recognized for its complete-
ness and practicability, an I. C. S. Radio
Course provides this training.

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

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 is complete,
from the foundational principles of radio
to the most advanced stages, thoroughly
and scientifically 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 in the radio business. Experimenters
will find the I. C. S. Radio Course ex-
tremely useful. A thorough understand-
ing of the principles underlying 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 is now available in the ultra-high
frequency field and in television.

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

o INTERNATIONAL CORRESPONDENCE SCHOOLS,
Box 2879, Scranton, Penna.

Without cost or obligation, please tell me all about the

COMPLETE RADIO COURSE

City. oo e iineinnenan. State....ooviiii i iieiiii..
Y ‘ If you reside in Canada, send this coupon to the International
MY 1
4 : Correspondence Schools Canadian, Ltd., Montreal, Canada,
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EXPERIMENTAL RADIO, by R.
R. Ramsey, Professor of Physics,
Indiana University. Clotll covers,

size T¥xhlg”, 256 pases, 168
illustrations, 2 75
Price, postpald ...... .

This book by Professor Ramsey is
written in the nature of an ex-
perimental radio course and con-
tains 128 experiments, illustrated
and described in a clear and in-
teresting style. The experiments
cover such valuable subjects as:
A test on a loud speaker: the
impedance of coils; construction
ef a filter, screen grid tuhe; beat
note audio oscillator; ete,

PRINCIPLES OF RAD!O COM-
MUNICATION, by J. 1. More-
croft, Prof. of Electrical Engin-
eering, Columbia University. Cloth
covers, size 9%x6”, 988 pares.
Profusely illustrated.

Price ............... $7.50

A radio classie, indeed, is Pro-
fessor Morecroft’s very complete
text-book whieh covers such im-
portant radio phenomena as: the
action in  condensers; self and
mutual induction in a cireuit;
phase and phase difference; effect
of condensers and coils on wave
shape; resonance frequency of
coupled cireuits: skin effeet in
coils; antenna resistance; trans-
formers; vacuum tubes; radio fre-
aquency alternators: madulation
and cireuits; amplifiers and filters.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS, by
R. 1. Duncan and C. E, Drew,
Flexible covers, size $2 00
9x6”, 186 pages. Price .
This valuable handbook starts off
with instructions on how to learn
the code in considerable detail,
with a list of abhreviations. Then
comes operating rules and regula-
tions of the Radiomarine Corpor-
atfon of America with operators’
report forms; followed by the
rules of the International Radlo-
graph  Convention; the United
States Radio Act of 1927; the
Ship Act of 1912; etc.

PHOTOCELLS AND THEIR AP-
PLICATION, by V, K Zworvkin,
E.E.. Pi.D., and E. D, Wilson,
Ph.D. Cloth covers, size 5%x8”,
210 pages, 97

illus- 50
trations, Price ...... $2.

Photocells today oceupy a  very
tmportant place in radio and talk-
ine  pictures, as well as other
hranches of applied science, and
these two experts have provided
the very latest information as to
the action taking place in various
types of photocells, The theory on
which these different cells oper-
ate, inecluding color sensitivity,
together with amplifier and scan-
ning discs used in picture as well
as television transmission, etc.

PRINCIPLES OF RADIO, by
I{eith Henney, M.A.  (loth covers,

size 8x5%”, 478 pages, 3 50
306 illustrations, Price .

The author is well known in radio
and he has here provided a very
complete and clearly written dis-
cussion of radio circuits and ap-
paratus, including such {mportant

topics as: condensers; transform-
ers; determination of inductance:

SHORT WAVE CRAFT

vacuum tube action, including
Ncreen Grid and Pentode; wave
mcters, their calibration and use;
modulation; amplifiers; long wave
receivers; and different types of
rectifiers,

HOW TO PASS U, S. GOVERN.
MENT RADIO LICENSE EXAM.-
INATIONS, by R L. Duncan and
C. E. Drew. Flexible covers, size
9%%x7”, 170 pages, 92 illustra-

tions, appendix, $2 00
L]

Price ........

The authors are thoroughly con-
versant with their subject and all
of the most important informa-
tion including hook-ups; types of
antennae and receivers with wir-
ing diagrams of both small and
large receivers and transmitters
of commercial type, including ship
sets are given.

RADIO RECEIVING TUBES, by
Moyer and Wastrel. Cloth covers,
size  T%x516", 298 pages, 181

illustrations, 2 50
L]

Price

No radio student or operator can
do without this authoritative book
on the radio vacuum tube. The
various chapters include construc-
tion of vacuum tubes; electrical
fundamentals; elementary action
taking place in the vacuum tube,
with  graphs; reactivation of
tubes; testing of tubes including
dé¢termination of amplification fac-
tor; plate resistance; grid resist-
ance, ete,

PRACTICAL RADIO—INCLUD-
ING THE TESTING OF RADIO
RECEIVING SETS, by James A.
Moyer, SB., A M., and John F.
Wostrel. Cloth covers, size 8x5”
378 pages, 223 jllus-

trations, Price .. ... 2.50
Everyone will find this volume of
the utmost practical value as the
authors have explained {in text
and diagrams, for the practically-
minded student, such interesting
subjects as telephone receivers and
crystal  sets; varlous types of
aerials; current sources for vacuum
tubes; audio and radio frequency
amplification with hookups: loud
speakers and how they work: va-
rious radio recetving sets with
diagrams and just how they work.

PRACTICAL RADIO CON-
STRUCTION AND REPAIRING,
by J. A, Moyer, SB., A.M., and
J. F. Waostrel. Cloth covers, size
8x5”, 354 pages, 163 Z 50
illustrations. Price... .
This handhook is one that every
radio gset tester and Reneral stu-
dent will want to read carefully.
These experts have given a very
complete description of {instru-
ments used to test and repair
modern radio sets, together with
complete diagrams of many mod-
ern recelving sets, with explana-
tions on how to test the radio
and audio frequency stages for
faults,

ELEMENTS OF RADIO COM-
MUNICATION, by Professor John
1., Morecroft, Cloth covers, size

4x6”, 270 pages, 170 3 00
illustrations, Price, .. .

[rosens

Larks } oo
g ;

[0 [+

arorty.cle of

Sraband
Iekon xa
he S iom v
R AdrHb

Sowseat

G800

|

|

u
il |

WE herewith present to the readers of SHORT WAVE CRAFT the

most complete collection of recent important radio books. We

have, after an exhaustive study, selected these volumes because
they represent the foremost radio books of their kind in print today.
There is such a great variety that we are sure it will satisfy any taste as
well as any requirement that the student of radio might have.

I URAK &K
I . Jrorey
ol o/

to register it.

Professor Morecroft explains in an
authoritative and clear manner
such important radio phenomena
as current flow in circuits con-
taining capacity angd inductance;
propagatton of radio waves: vac-
uum tubes as detectors and am-
plifiers: fading of radio waves
and  its causes; neutralization;
superheterodynes for short waves,
ete.; audio frequency amplifiers;
how filters work, etc,

RADIO TELEGRAPHY D
TELEPHONY, by R. L. Duﬁyan
and C. E. Drew. Cloth covers,

size 916x6”, 950 pages,

468 illustrations, Price $7.50
This 950 page book forms indeed
2 most complete treatise on radto
facts.  The authors treat thor-
oughly the magnetic circuit: Ohm’s
law; transformers and induction;
motor generators and starters.:
storage batterfes; alternating cur-
rents; capacity and inductance
formulae, Vacruum tubes as detec.
tors and amplifiers; oscillographs:
radio compass; wavelength meas-
urements and short wave receivers,

RADIO SERVICE MAN'S HAN-
DYBOOK WITH ADDEND A
DATA SHEETS. Flexible covers,
size 9x12”, 200 pages, 200 tllus.

$1.95

Price, prepatd
contains

This remarkable book
several hundred fllustrations with
wiring diagrams and charts cov-
ering every conceivable subject,
including radio sets, tubes, etc.
The hook is strictly up-to-date
and contains the newest practical
information which every radio
man absolutely must have,

OFFICIAL SERVICE
MANUAL, hy Hugo Gernsback
and Clyde Fitch. Flexible covers,
size  9x12”, over 1,000 f{llustra-
tions, 332 pages,

Price, prepaid ... ... $2. 98

Commercial wiring diagrams for
all the regularly manufactured re-
ceiving sets are included in this
manual and no radio service man
or student who builds and repairs
radio sets can be without this
tremendously useful compilation
of circuits and thelr deseriptions.
This book is worth $100.00 to any-
one who has a use for it. The
Manual s indexed so that any
commercial receiving circuit can
be tfoum} igstantly. One of the
most - valuable radio books ever
published, o0 eve

Howtoorder

We cannot make C.O.D.
shipments. OQur prices
are net, as shown on
this page. You will note
that some of the books
include postage. Those
that do not will be
shipped by express col-
lect if you do not wish
to include a sufficient
amount of postage.

RADIO PUBLICATIONS =
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direct {’rom this page.
the publishers.
book publishers and OUR PRICES ARE AS LOW OR LOWER THAN

WILL BE FOUND ANYWHERE. Prompt shipments will be made.

Remit by money order or certified check.

June-July, 1931

WORLD’S BEST RADIO BOOKS

ORDER
DIRECT
FROM
THIS
PAGE

We publish no catalogue and ask you to be kind enopgh. to order
Prompt shipments will be made to you direct from

We merely act as a clearing house for a number of radio

If you send cash, be sure

If you wish to get any other radio book, please write us.

FUNDAMENTALS OF RADI1O,
by R. R. Ramsey, Professor of
Physics, Indiana University. Cloth

covers, size 9l%x6’, 372 pages,
illustrated.
Price, prepald ...... .

Dr. Ramsey gives us a very re-
freshing treatment of the funda-
mentals of radio, including bat-
tery and dynamo action; alternat-
ing currents; inductance; vacuum
tube constants; aerials of different
kinds and how they operate; ra-
dio freauency instruments and
apparatus; audio amplification and
receivers in general.

RADIO TROUBLE SHOOTING,
by Ennor R, Haan, E.E. Flexible
covers, size 6x9”, 323 pages, 257

illustrations. 3.00

Price ,...... 00000000

This is a well illustrated and in-
tensely practical handbook for all
radio service men and operators,
as well as set builders and testers,
Some of the practical prohlems
{llustrated and discussed are. in-
terference and nolse problems—
how to locate and remedy them;
anwenna circuit trouhles and their
effect on radio; batteries, charg-
ers and eliminators,

DRAKE’S RADIO CYCLOPEDIA,
by H. P, Manly. Cloth covers,

size 6x9”, 1035 pages, profusely
illustrated. 6 00
Price ............... .

This massive cyclopedia covers
radio apparatus—its operation and
maintenance, the various subjects
being alphabetically arranged.
There are 1735 subjects in alpha-
betical order ranging from A-
battery to zero-beat. This volume
contains 1110 ({llustrations, dija-
grams, ete. There are 414 f{llus-
trations and articles on the build-
ing and designing of radio sets,
alone; 110 articles with 383 Hlus-
trations on the methods of repair,
scrvice and adjustinent of radio
sets.

S. GERNSBACK’S RADIO EN-
CYCLOPEDIA, by S. Gernsback.
Stiff  leatherette  covers, size
9x12”, 168 pages, profusely illus-

Price. $1.65

Price ...............

Radio apparatus, inventors and
terms are all {llustrated and de-
scribed in this remarkable book
which required the efforts of gev-
eral engineers in its compilation,
The subjects are alphabetically
arranged and the illustrations are
especially fine and clear.

TELEVISION TO-DAY AND TO-
MORROW, by S A, Moseley and
H. J. B. Chapple, Cloth covers,
size 8x5%", 130 pages, profusely

fllustrated 2 50
L ]

Price, prepaid ... ...

This up-to-the-minute work on
television describes in detail the
apparatus used by Baird. The stu-
dent will learn all about scan-
ning discs; the best type of mo-
tor; reverse defects and how to
overcome them; isochronism and
synchronism; varlous ways of syn-
chronizing the receiving discs;
photocells and neon tubes; radio
receivers for televislon signals;
noctovision,

SOUND PICTURES AND
TROUBLE SHOOTER'S MAN.
UAL, by Cameron and Rider.

Cloth covers, size 8x5%”, 1120
pages, profusely illus- $7 50
trated. Price ........ .

This useful volume will appeal to
all radio as well as ‘‘talkie’’
trouble-shooters. The first chap-
ters deal with fundamentals of
electrical circuits, including
Ohm’s law, A.C. and D.C. cir-
cuits, rectifiers, amplifiers, mixers
and faders; various types of loud
speakers and how to arrange
them:; photocells; electric motors;
various types of talkie projectors:
also commercial amplifiers with
diagrams are given.

RIDING THE AIR WAVES,
WITH ERIC PALMER, JR., by
himself, Cloth covers, size 7%x
5%”, 328 pages,

prics ... 92,00

Short wave fans cannot miss read-
ing this highly entertaining and
irformative book which tells the
itory of youthful Mr. Palmer and
his remarkable achievements in
amateur radio, ‘*Around the World
with 5 Watts’” and many other
interesting gubjects appear be-
tween the covers of this book,

A POPULAR GUIDE TO RADIO
by B. Francis Dashiell. Cloth
covers, size 5%x814, 286 pages,
profusely illustrated.

Price, prepaid ....,. $3 . 5 0

The author starts off with an ex-
cellent section on electricity and
magnetism; the wuse of radio
aerials and grounds; the funda-
mental principles of radio: the
electron tube and crystal recti-
fiers—how they work; the princi-
ple of radio amplification; radio
inductance coils and condensers;
fundamental radio receiving ecir-
cuits; electrical reproduction of
sound; the atmosphere and radio
phenomena, ete.

RADIO VISION, by C. Franeis
Jenkins. Cloth covers, size 9lex6”,
144 pages, profusely illustrated.

prevaia ... $1.25

prepaid

A beautifully printed and inter-
esting illustrated history of trans-
misslon of images by radio; par-
ticularly covering the apparatus
and successful demonstrations of
the Jenkins system. Other appar-
atus fllustrated and discussed are
the Braun tube receiver; the R.
C.A, Photo-radio apparatus; the
A, T. & T. Company systen;
and the Belin machine,

RADIO MOVIES AND TELE-
VISION, by C. Francis Jenkins.
Cloth covers, size 94x6", 144 pages.
profusely illustrated,

Price, prepaid $2.50
An absorbing history, handsomely
illustrated, of the Jenkins system
of transmitting and receliving
movies “‘via radio.’”” One of the
chapters gives constructional de.
tails and drawings for buildiug
your own Radiovisor or machine
for making the radio movies vis.
ible in your home, Diagrams of
ampliflers are given, with some
other very valuable information,

245-S GREENWICH STREET

NEW YORK, N. Y.
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Shbft—-Wave Radio Prospecting

By HUGO GERNSBACK

-

URING the past year, there has been built up

D an entirely new art, which promises to assume

huge proportions during the years to come.

It is of the highest importance to the entire

short-wave fraternity, and is sure to revolutionize a
number of industries.

It has been found that, with very simple portable
short-wave apparatus, it is now possible to locate a
great variety of materials underground. The mining
and oil industries are particularly affected by this
discovery; for it is quite certain that the new short-
wave instrumentality will very quickly bring down
materially the cost of locating deposits of metals,
oils, etc.

Our planet is richly endowed with these various
minerals, and it is only a matter of locating them
economically. In the past, this was done by a hit-
and-miss system and, though a good geologist could
tell by the appearance of certain regions whether
they were likely to hold ores or oils, yet there was
nothing absolutely final about it. No doubt, many
areas can produce natural wealth which could never
be located by such means. It is now possible to
explore the countryside systematically, since the
guesswork has been almost entirely eliminated; and,
as the new art goes on, there is no question that it
will assume increasing importance.

The apparatus required is comparatively simple.
We have a small, low-power modulated transmitter
giving out a radiation of, say, between one and two
meters in wavelength, and a simple reflector in the
shape of a wire frame, by which the waves are con-
centrated into a directional beam. At another point,
perhaps a quarter of a mile distant, an observer has
a similar apparatus, which is used as the receiver.
When the wave-beam from the transmitter is di-
rected toward the earth, it is partly absorbed, and
partly reflected upward; if any portion of the radia-
tion is received by the observer, there is a sound
heard in his headphones. If the soil is not uniform,
but contains a body of ore, coal or other minerals of
differing electrical conductivity, the angle of reflec-
tion of the beam is changed, and the strength of the
signal is correspondingly altered.

By listening to the sounds in different positions,
and noting their various intensities, it becomes pos-
sible to plot the subterranean strata and to judge
of their nature. For instance, an operator on the
surface of a frozen lake can map out the contour of
the shore, though it cannot be seen. By systematic
observation, it is even possible, for one who under-
stands thoroughly the geology of the region which
he is prospecting, to know whether ore, coal or oil is
to be found below, and to judge the position, dimen-
sions, and importance of the underground deposit.
Thus, for instance, it was discovered that untouched
deposits lay a few feet beyond the last workings of
an abandoned gold mine; as told in an interesting
article which is published in the current (June)
issue of RADIO-CRAFT Magazine.

It must be understood that, before undertaking
work, or even experiments, of this kind, one must
have both a radio operator’s license from the De-
partment of Commerce and a short-wave experi-
menter’s license to work in the non-exclusive experi-
mental range below five meters. The reason is that
the law forbids any transmitting work, no matter
how short the range which it is intended to cover,
without a license.

Those who are sufficiently versed in geology and
mineralogy will find a technical discussion of the
problems of locating mineral bodies in the Proceed-
ings of the American Institute of Mining and Metal-
lurgical Engineers, (New York City) ; particularly,
in their Technical Publications Nos. 98, 130, 131,
313 and 415; and in “Adaption of Elastic-Wave Ex-
ploration to Unconsolidated Structures,” by Frank
Rieber (Boston meeting, August, 1928).

The radio features of the work are comparatively
simple, for those who have experience with ultra-
short-wave receivers; since neither the transmitter
nor the receiver is complicated. What is required is
practice in their application.

The art of radio prospecting is, of course, as yet
in its earliest infancy, but I predict great things for
it. No one knows, at the present writing, the full
extent of its possibilities; but it is equally certain
that those who take up its development, now, have
before them a great future.

SHORT WAVE CRAFT IS PUBLISHED ON THE 15th OF EVERY OTHER MONTH

THE NEXT ISSUE COMES OUT JULY 15th
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WHEN

HE day of broadcasting special

Germany's “Tloyd
Gibbons', Ilellmut H.

HeLLMmuT

By WiLLiaM BurkE MILLER

Director of Special Broadcast Events,

National Broadcasting Co.

(Specially Prepared for SHORT WAVE

Mr. Miller, whose likeness we
see at the right, here tells us
about some of the extremely in-
teresting broadcasting
which have been sent over the
N.B.C. network. Mr. Hellmut,
Germany’s “Floyd Gibbons,” re-
cently talked to Germany [rom
the top of the Statue of Liberty,
and a number of other unusual
Qur cover shows an

locations.

CRAFT.)

events

interesting possible application
of special broadcasting, with a portable short-wave
transmitter strapped to the announcer’s chest.

At left we see how
the N. B. C. special
broadcasting  outlit
looks when ‘“‘going
into action.” This
mobile short-wave
transmitter and re-
ceiver was located at
the bottom of the
Statue of Liberty,
when Mr. [Ilellmut
talked to Germany.
Photo at right below

events from a central stationary Hellmut, * deseribing shows (left to right)

microphone point has been swept 11_\4\\\- \lork‘s .\‘kf\'lllm‘, Hellmut, Wallington,

< . - romn the top of the and Paul Schwarz,

aside by NBC enginecrs and, NOW,  Statue of  Liberty. : German Consul, on

almost any broadcast is possible. (l‘l_no;oﬁnnwilh-lllmut L top of the base of

L. right) and James = the statue. Note tele-

No longer do a limited number of  Wallington, N. B. C, [ scope used by Mr.
announcer. Ilellmut.

radio listeners hear an announcer “bring-
ing So-and-So to the microphone to say
a few words.” The microphone goes to
So-and-So; whether that person happens
to be on the dome of the United States
Capitol at Washington, in a sky-skim-
ming airplane, or in a submarine nosing
about in “the waters under the earth”.

And the world is the limit!

The engincers of the National Broad-
casting Company, while carefully devel-
oping practical transmitting apparatus,
have utilized the characteristies of short-
wave transmission to permit the sending
of programs from points not reached by
wire lines; and they have designed port-
able short-wave transmitting apparatus
to give their announcers, and others of
verbal prominence, a wide latitude for
“cruising”.

Chief among NBC’s engincers to de-
vote specific development attention to
portable short-wave transmitting equip-
ment is R. M. Morris. He drew up plans,
and supervised their execution, that en-
abled us to bring all manner of “impos-
sible” programs to the ears of millions
of radio listeners in the United States
and scores of foreign countries.

The “Roving” Radio

Reporter

The latest addition to our
far - reaching program of
crack broadcasts, is the
group of unique radio offer-
ings from widely varied
points in the eastern United
States by Hellmut H. Hell-
mut, Germany’s “roving
radio reporter”. Hellmut, a
dynamie personality, sought
out such places as the Cap-
itol dome and the White
House in Washington, D. C.;
the Statue of Liberty in
New York harbor and a
New York skyscraper; and
the “grain pit” in Chicago.

Armed with two portable
microphones and a kit-sized
short-wave transmitter, the
young German deseribed his
experiences to the United
States and Germany; the
broadcasts being heard in
this country through NBC
networks and abroad by

www americanradiohistorv com
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GoES (GUNNING for ACTION

3915 MILES ~BY SHORT WAVE TO GERMANY -
-___r—'-' N—_
—— —X ~—~—
_x _ | T~ GERMANY

SCHENECTADY

Comprehensive view of the famous “short-wave” broadcast to Germany carried out in conjunction with N. B. C. by
Hellmut H. Hellmut, Germany’s “Floyd Gibbons,” who described New York's skyline to his German audience over the
combined wire and radio circuits shown in the picture.

“Buddy’ Bushmeyer's Parachute S-W
Broadcast

transmission on short-wave lengths to
German stations.

This is merely one illustration.

NBC likewise has been far afield in
“going places and doing things”; and
radio listeners have been thrilled to their
soul on hearing word pictures of:

—The three-point coverage of the
United States Navy fleet review off
Hampton Roads, in which one 50-watt
short-wave transmitter was operated
ashore; another aboard the U. S. S. Salt
Lake City; and a 7%-watt unit aboard
the dirigible Los Angeles. Three-way
conversation, concerning movements of
the fleet as it passed in review before
the President, was maintained.

—The America’s Cup races off New-
port, R. I, in which the only ship-to-
ship interview of radio was staged by
an NBC announcer aboard one craft and
a yachting expert on another.

—%QOver and under New York,” with
one of our announcers high up in an
airplane, another deep in an excavation

—“And I'm leaping out of the plane
now,” the cry of the late “Buddy” Bush-
meyer, describing his reactions when he
stepped into thin air with one of NBC’s
portable short-wave transmitting sets
and a trusty parachute. “Buddy” be-
came tangled up in his antenna wires
on the first jump, but a second attempt
was successful.

—Floyd Gibbons, as he told the world
of the arrival of the Graf Zeppelin at
Lakehurst. The war correspondent
strolled about the giant airport with an
NBC portable short-wave transmitter,
followed by two men who bore a “walk-
ing antenna” suspended between two tall
poles.

—Bringing the yelps and howls of
jungle animals in the Bronx Zoo, New
York, to the ether enthusiasts; which
marked one of the early occasions in
which our mobile transmitter, a complete
broadcasting unit encased in a closed
automobile truck, was used.

—Down close to “Davey Jones’

heneath the East River, and both telling One of th st“' L of all a1 broad locker”; with an NBC announcer, and
: 7 most n a £ . : T
of their sensations; the words of both e O vonts was that  carried out some assistants, talking from the U. S. sub-
being broadeast over our far-flung NBC time ago by a man descending with a marine O-8, as the steel fish split the
parachute, the short wave transmitter be- .
networks. ing strapped on to his chest. (Continued on page 67)
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7 Inch Waves Span 21 Miles

The consistent transmission and reception of
cation over a distance of approximately 21 miles,
as a great surprise perhaps to many short-wave students.
carried on, but also the radio trans
stations were practically in sight o

parabolic reflectors. The tests w

"'\

vl
¥
[

mission and reception of pictures.
f one another and the waves were
ere remarkably free from fading and interference.

- 2y -'r_'l

e LLF ¥ B 2

Seven-inch, ultra-short-wave radio transmitting (left) and receiving (right)
stations on the clitfs of Dover, England, from which speech as well as picture
signals were exchanged back and forth across the English channel, with a

similar station near Calais, France.

Part of the transmitted wave passes

through a hole in the reflector on to a wavemeter.

The authentic information here pre-
sented on the recent T-inch wave tests
was obtained from Mr. H. T. Kohlhaas,
of the engineering staff of International
Telephone ¢  Telegraph Corp., and
Editor of “Electrical Communication’”.

N the cliffs of Dover, England, on
March 31st, the International
Telephone and Telegraph Labo-
ratories, of Hendon, England, in
cooperation with the laboratories of Le
Matériel Téléphonique, Paris, France,
gave a successful international demon-
stration of a new ultra short wave radio
telephone and telegraph equipment and
circuit between Dover and Calalis,
France. This equipment was largely
developed by French engineers in the
Paris laboratories. The demonstration
at Dover was conducted by engineers of
the International Telephone and Tele-
graph Laboratories and at Calais by
engineers of Le Matériel Téléphonique.

Waves As Short As 4 Inches Used

In this demonstration, oscillations of
wavelengths as low as 10 centimeters
(four inches) designated as ‘‘micro

rays,” were used for the first
time to provide a high-quality
two-way radio telephone cir-
cuit. From the distances
covered and results obtained,
it was quite clear that the
equipment employed can
readily be adapted to com-
mercial use. Though a cer-
tain number of experimenters
have already succeeded in
generating and utilizing oscil-
lations of such wavelengths,
nothing beyond what may be
described as laboratory inves-
tigations has up to now re-
sulted. The enormous ad-
vance in technique shown by
the present demonstration
definitely indicates that the
range of wavelengths as low
as 10 centimeters (four

i

A close-up view of seven-
inch, ultra-short-wave re-
ceiver, with its tiny aerial lo-
cated at the focal point of
the reflector. Two reflectors
are used as the picture shows.

www americanradiohistorv com

ultra-short waves only seven inches lon_g, for communi-
between Dover, England and Calqzs, France, comes
Not only was perfect radiophone operation

The transmitting and receiving

focused by accurately constructed

inches) is now available for commercial
radio transmission.

Tests Showed Absence of “Fading”

In the demonstration a link had been
established between a station on the cliffs
of St. Margaret’s Bay, near Dover, and
a similar station across the English
Channel at Blanc Nez, near Calais. The
two-way radio telephone circuit, using a
wavelength of 18 centimeters (7 inches)
was noteworthy for the quality of speech
received. Not only was it well up to the
standard of a high-quality telephone cir-
cuit, but it showed mo signs of being
affected by fading—a disability from
which waves of this frequency are appar-
ently immune.

When compared with radiations of the
more usual wavelengths, “micro rays”
present many striking features. For ex-
ample, their extremely short wavelength
permits the use of electro-optical de-
vices more usually associated with light,
such as reflectors or refractors, in addi-
tion to diminutive antenna systems. A
further similarity between these radia-
tions and light is that fog, rain, and such
like climatic effects, as well as day and
night, do not materially interfere with
the propagation of the waves.

The two stations at Dover and Calais

A

Photos courtesy of International Tel. & Tel. Co.
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This map shows the location of the

epoch-making, ultra-short-wave experi-

ments across the English channel, be-
tween Dover and Calais.

were in all essentials identical. Each
comprised a transmitter and receiver,
with terminal equipment of normal de-
sign for connecting them together, to
give facilities for two-way communica-
tion.

The Transmitter

One of the diagrams shows the essen-
tia]l features of the transmitter, and the
photographs illustrate the appearance of
the transmitter and receiver at Dover.

SHORT WAVE CRAFT

The outgoing signals are applied to a
“micro-radion” tube in which the high-
frequency oscillations are generated. A
short transmission line connects the
“micro-radion” tube to the radiating sys-
tem or doublet which is about two centi-
meters long (0.8 inch!) in contrast to the
enormous system usually employed. The
amplitude of this high-frequency current
along the doublet at any instant is sub-
stantially the same. The doublet is situ-
ated at the focus of a paraboloidal re-
flector some three meters (10 feet) in
diameter. After concentration of the
rays by the paraboloidal reflector into a
fine pencil of rays, somewhat similar to
light rays sent out by a searchlight, they
are projected into space.

In the reflector the relation between
the focal length and the diameter is so
proportioned as to ensure maximum
efficiency for the diameter used. In order
further to increase the efficiency of the
system by the prevention of radiation,
other than in the required direction, a
hemispherical reflector, having the doub-
let at its centre, is located at the opposite
side of the doublet from the paraboloidal
reflector. This serves to collect all the
radiation propagated in a forward direc-
tion and to reflect it back again towards
the source. The radius of the hemi-
spherical reflector is so chosen that, when
the reflected radiations reach the focus
again, they are in phase with those be-
ing radiated at that instant. The appro-

11

% ULTRA-SHORT WAVE PROJECTORS ~Seigr:,
*INSIGHT" OF EACH OTHER.. :

NOTE HOW GREATER %
HEIGHT GIVES GREATER. RANGE

OF OPTICAL SIGHT

VISIBILITY AT SEA.
HEIGHT ABOVE visigiLiry

SEA LEVEL STATUTE MILES
50 FEET 9.35 MILES
75 FEET 11.46 MILES
100 FEET 13.23 MILES
150 FEET 16.2 MILES
300 FEET 22.9 MILES
400 FEET 26.46 MILES
500 FEET 29.58 MILES

VISIBILITY IN NAUTICAL MILES = 9/7 oF VHGT, OF POINT
ABOVE SEA LEVEL . CURV. OF EARTH 1S
ABOUT 9" PER MILE.

The diagrams above show roughly

how the ultra-short-wave transmitters

and receivers have to be elevated, so
as to “see’” each other.

priate length of the radius depends upon
the wavelength, the relation being that it
should be substantially a multiple of half
wavelengths. The multiple is so chosen
that the radius shall be large enough to
ensure that the reflector has satisfactory
electro-optical properties; but not so
large as to intercept unduly the radia-
tions reflected forward from the para-
boloidal reflector.

(Continued on page 65)

:
PARABOLOIDAL REFLECTOR /— PARABOLOIDAL REFLECTOR
TRANS:élsSSION /
Ll /
™ \ A oPeENING
DOUBLET, / Jd
HEMISPHERICAL e 'y WAVE-METER
REFLECTOR //7' | /
] ™ nr’
HEMISPHERICAL ~5 S
REFLECTOR BN
‘o
NI MICRO-RADION|  /
DOUBLET RO /
/
: CONNECTIONS
: FROM TERMINAL
; N
77/ ////f///////////////fEquIM
F1G.3
RECEIVER S TRANSM'TTER‘~\ - _'I
<
X O
v o G l
AN >
e __J~TRANSMITTER l________jggcgwgg
~ DOVER ~ ~ 1S ~
DOVE S CALAIS

The diagrams above show arrangement of the antenna double

t in the focus of the two reflectors (Fig. 1); while at Fig.

3 we see a side view of the ultra-short-wave transmitter, with part of the energy passing through the opening in the
large reflector on to the waveméter, Fig. 2 shows schematic arrangement of the two transmitters and receivers at

Dover and Calais.
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#IOST CCASS HIGHWAY
BASSABLE BUT UNMPROYVLD NIGHwAY
wIGHW A UNDER CONSTRUCTION
BRGRGSLD RIGHHEY

ISTORY is being made these
H days, down to the south of us,

in that vast sister land famous

for its sombreros, siestas,
bananas, and gorgeous scenery. A party
of six stalwart American scouts, travel-
ing in three motor cars and carrying'
with them complete short-wave radio
transmitting and receiving apparatus,
are breaking trail for the most stupen-
dous highway project of the western
hemisphere.

The International Pacific Highway
expedition, sponsored by the Automobile
Club of Southern California, is blazing
through the jungles of Central America
a trail that will ultimately become a
broad highway providing a major link
for commerce and travel between the two
American continents. The proposed road
will traverse the west coast of the
Americas from Alaska to Argentina, ex-
tending the present Pacific Highway
(which is already the longest paved road
in the world, stretching 1,560 miles from
the Mexican to the Canadian border)
northward through British Columbia and
Alaska to Fairbanks, southward through
Mexico, and the Central American repub-
lics to Buenos Aires. As the expedi-
tion’s chief communicating link with the
rest of the world, radio is playing a most
important part in this ambitious project;

SHORT WAVE CRAFT
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which will enable
the motorist to
journey more
than 15,000 miles
from the Arctic
almost to the Ant-
arctic, passing
through nearly a
score of countries,
and needing
knowledge of but
two languages,
English and
Spanish!

The first step
toward the reali-
zation of the pro-
posed highway
was taken last
March, when five
cars drove out of
the Automobile
Club’s headquar-
ters at Los Ange-
les in a pouring
rain, sans the of-
ficial motorcycle
police escort and
aerial convoy that
had been planned,
but given a hearty
send-off by public
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" The unquestioned va]ug of amateur radio
is here thrillingly described.

Charles Lundblad, W6IE, whose T5-watf
transmitter, together with his Zeppelin
antenna and excellent 8-W receiver, retayed
many messages from the trail-blazers with
admirable speed and accuracy.

officials and local sefioritas as well.

E. E. East, chief engineer of the big
motoring organization, headed the party,
which included also seven other Club
representatives beside Harry Carr,
widely-known Western columnist repre-
senting the Los Angeles Times, and fifty
other members of the North American
Newspaper Alliance. Radio communica-
tions were in charge of Bertram E. Sand-
ham, W6EQF, former U. S. Navy oper-
ator and Section Communications Man-
ager of the American Radio Relay
League.

Three of the five cars were converted
Ford trucks, equipped with heavy special
bodies with built-in waterproof compart-
ments for carrying engineering instru-
ments, motion-picture and still cameras
and film, ammunition for the rifles and
automatics, and so on.

The other two cars were open touring
models, one of which was designated as

carrying special mile-
age recording equip-
ment, altimeter,

)

Map shows the projected
route of the International
Pacific tlighway as pre-
pared by the Automobile
Club  of Southern Cali-

the backbone of the two
continents.

L

the radio car, theother |

fornia and running along |
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Link Trail-Blazers with Base

operators, as brilliantly exemplified by their fine cooperation with trail-blazing

By STERLING GLEASON . . e S v 1 . e

grademeter, two compasses, and other in-
struments used by the engineers in mak-
ing a complete record of topography and
road information. As the party traveled,
a chartman sat at these instruments, log-
ging every detail of the passage, includ-
ing all cross-roads, elevations, bridges,
churches, or other important structures,
gasoline stations and garages, mileages,
grades, elevations, and all other data that
would later be of use to the map-maker,
road-builder, or tourist.

Details of the Radio Equipment

The decision to carry radio equipment
came but ten days before the scheduled
date of departure, and in that short space
of time, Sandham had to build the trans-
mitter and receiver, arrange for mount-
ing them safely in the car, make a
portable antenna mast, provide suitable
“A” and “B” battery sources and, in
addition, arrange reliable communication
schedules with local radio amateurs. The
transmitter circuit chosen is a tuned-
plate, tuned-grid layout with two type
10’s in parallel; and the receiver is a
conventional regenerator, with two stages
of audio amplification, An extra storage

The radio operator of the trail-blazing “outfit’*, Mr. B, E. Sandham, demonstrating the short-
battery was hung beneath the floor- wave radio receiver to a fair senorita. 4

boards of the car, with switches to place
both batteries in series for the trans-
mitter filaments, or in parallel for
charge.

Between the front and rear seats was
built a waterproof box to hold fourteen
45-volt “B” batteries, and a long T-wire
cable provides flexible connections to the
sets; which are mounted in a single cabi-
net, provided with handles for carrying,
which may be set upon a portable table.
Two antennas were wound upon a single
reel—one for the 7,000-ke. band, and one
for the 14,000-ke. range, the latter fre-
quencies being used chiefly for daylight
work.

Heavy rains pursued the caravan
throughout its entire trip from Los An-
geles to Nogales, delaying the party for
hours and completely dislocating an im-
pressive schedule of official receptions all
along the line. International courtesy
waived the ordinary customs inspections;
with the result that the party crossed
the boundary line with few formalities.

Mexico to Los Angeles “via Honolulu”!
As the expedition had not had time to

One of the chief links between the trail-blazers and the Los Angeles office of the Automobile obtain a U. 5. station license and call
Club of Southern California was W6BRO, Charles A. Hill's station. The transmitter in the letter, its transmitter was silent until
glass cabinet at the right, is a tuned-plate, tuned-grid outfit, with mercury vapor rectifier. th had d exi

The receiver has its stages individually shielded with copper cans. e caravan had entered Mexico. Once

www americanradiohistorv com
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The trail-blazing caravan had many thrilling experiences during their exploration of' the
proposed International Pacifie Highway route; crossing by ferry over the Sinaloa River.

across the line in the State of Sonora,
however, Sandham came on the air for
the first time, using the call IPH—sym-
bolic of the initials of the expedition—
and plunged into his chief work, that of
relaying official messages.

Since fifty-one American newspapers
were depending upon genial Harry Carr
for news representation, his press copy
had to go through; but one of the first
discoveries Sandham made was that with
the coming of darkness, all Pacific coast
signals faded completely. Fishing anxi-
ously for a western station through
whom to relay Carr's copy, he suddenly
picked up the signals of a Honolulu
amateur, whom he succeeded in contact-
ing immediately. The entire file of mes-
sages thus traveled halfway across the
Pacific, enroute to Los Angeles, only 600
miles distant!

Radio Operator Swamped With Messages

As soon as local Mexican officials dis-
covered the expedition’s radio set, they
began immediately to file message after
message in Spanish for immediate dis-
patch. An apparently endless night’s
work for Sandham was finally halted by
the timely arrival of rain. Inclement
weather delayed further progress of the
expedition for several days; but after a
thorough drying-out of equipment, the
scouts pushed southward into the heart
of Mexico.

From this point onward, the journey
became a hectic round of toilsome drives
by day, over primitive highways inno-
cent of surfacing or improvement, and
evenings ' of continual receptions, bar-
becues, fetes, fiestas, and flowery oratory.
The enthusiasm with which the explorers
were greeted everywhere filled every
spare moment with entertainment which,
while gratifying and flattering, never-
theless cut heavily into much-needed re-
pose. At times they were able to get
only one hour’s sleep in two days. Sand-
ham especially suffered; for while other
members of the party were turning in for
a few winks, the poor radio operator,
perforce, had to rig up his transmitter
and go “on the air” to meet schedules.

WAVE CRAFT
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Where to Hang That Aerial ?!x?

When the expedition arrived in any
town to spend the night, Sandham’s first
job was to select a place to set up the
antenna. Generally this was a matter
of touring the city, with an eye out for
suitable flagpoles or tall buildings suf-
ficiently removed from leaky power
transformers to make reception possible.
With the primitive electrical equipment
usually encountered—trees often serving
as poles and barbed wire as conductors—
this type of interference made reception
a difficult task. In Mexico City, after a
long search for a suitable location, Sand-
ham finally tied his antenna lead to an
oil derrick on the outskirts of town, and
set up his equipment not fifty feet from
a puffing boiler and panting steam en-
gine. Even this unholy racket proved’
less distracting than the electrical inter-
ference downtown,

Natives Mystified by S.W. Ladio

Setting up the radio apparatus was
always a source of much mystified amuse-
ment to the natives, many of whom in
the more remote districts, such as the
barrancas, had never seen even an auto-
mobile. When Sandham had picked thel|
location for his antenna, there were al-
ways many willing hands to assist. Lack
of a common language often led to em-
barrassing misunderstandings, as when
one of Sandham’s self-appointed assis-
tants, misinterpreting gestures and
shouted commands, threw coil and all
from the top of a high building, instead
of lowering one end only for an antenna

(Continued on page T2)

PACIFIC
OCEAN

= FROM HONOLULU

iy

Photo below shows close-
up of Mr. B. E. Sand-
ham, radio operator with
the International Path-
finding caravan of the
Automobile Club of
Southern California.
Many thrilling experi-
ences were met with by

\®) -— the caravan, not the
o _\'\ X_;T—"— least of which were
§Q.\— — = — gsome quite remarkable
o) 5,500 MIi. TO AND “short-wave” stunts.

Map above—One of the
most remarkable short-
wave transmission stunts
imaginable — a message
transmitted from the
caravan’s portable set,
having been picked up
by a Ilonolulu amateur
and relayed back to Los
Angeles, the message
travelling a distance of
about 95,300 miles, in
order to bhridge a gap of
600 miles,

o
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7 Meter Radio Used on English Tanks

SHORT WAVE radio sets operating on such
unusual wavelengths as 7 and 8 meters,
have successfully been tried out by the British
on some of their army tanks, as the accom-
panying photos show. The photo directly be-
low shows a radio operator at work on one of
the Marconi short wave sets installed in a
Vickers-Armstrong tank, while the right-hand
photo shows the tank in action with its 12 foot
telescopic radio mast elevated. This mast rep-
resents a clever piece of ingenuity, as it is

very flexible and will not buckle. The mast is
also practically invisible, so reports state, the
mast shown having been retouched on the
photo by a staff artist.

A feeder cable connects the short wave
transmitter to the aerial system, which is con-
nected to the body of the tank (ground)
through a balancing coil, so as to permit the
maximum amount of energy to be transferred
to the aerial for the particular wavelength
used.

Photo above shows British army tank of the Vickers-Arm-
strong type with its radio mast elevated. When a large
number of these tanks go into battle and the field is obscured
by smoke, it is very desirable to have a reliable means of
communication established between the tanks and headquar-
ters. The short wave transmitter and receiver used in these
tanks operate on a wavelength of from 7 to 8 meters. Photo
at the left shows operator inside the tank, together with
short wave transmitter and receiver., The operator is hold-
ing a microphone, into which he is talking; the apparatus
can be used for either radio telegraph or phone transmission.

Operator talking into “mike” of S-W “tank” transmitter.

Short Wave Sets for Life-Boats

| Transatlantic Short Wave Receiver

Picture above shows one of the latest short wave transmitters,
together with self-contained gasoline engine and dynamo for instal-
lation on lifeboats of the new eight million dollar turbo-electric
Dollar Line ships. Every lifeboat on these new ships will be
equipped with one of these radio outfits, capable of operating over
a period of 300 hours. The photo at left shows short wave super-
heterodyne transatlantic receiver used in a French commercial

POV S,
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HE ideal, in so far as good recep-

tion conditions throughout a large

city are concerned, consists in at-

taining this aim without involving
any changes in radio apparatus.

In this sense the author has first con-
sidered the principle of general amplifi-
cation of all signals in the field; against
which a number of valid objections have
been made. The most important con-
cerned the question of the zone of fad-
ing, which is created in the re-radiation
of the same frequencies throughout a
large city. Consideration of the inter-
ference phenomena is, among others, one
of the most important reasons why a
change was made from the feasible idea
of a general, aperiodic field amplification
to the amplification of only a certain few
waves.

If the few stations to be relayed are
satisfactorily selected, then the harmful-
ness of the fading zone is reducible to a
minimum. If only those stations are re-
layed whose offerings can be heard on
other waves, then even the listener out
in the country, who is in the critical
zone, will always be in a position to re-
ceive the program wanted. Even if this
viewpoint is mnot justified, the radio

SHORT WAVE CRAFT
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Two or More Programs
on a Single

LTRA-SHORT WAVE

By BARON MANFRED von ARDENNE

Man-
fred Von Ar-
denne, the
author of this
article.

Baron

l

¥ig. 1—Appa-
ratus shown
above is the
author’'s  ex-
perimentalar-
rangement
employed  for
the simultan-
cousreception
of two differ-
ent programs
over a single
ultra - short
wave,

ey

Fig. 2 —At
right shows
rear view of
a supplemen-
tary set for
receiving a
radio signal
transmitted
by double
modulation
of a single
wave,

listener living in this zone will hardly
notice the fairly considerable fading
which happens on four or five waves,
among from forty to sixty.

A basic advantage of field amplifica-

www americanradiohistorv com

The dream of every radio engineer has
been the transmission and reception of
more than one program over a single
radio wave, particularly useful in trans-
mitting the wvoice simultaneously with
the image. The author in this article
explains how this can be accomplished
by multiple modulation of a single
short wave.

tion, in comparison with direct-wave
broadcasting, is as follows: the direct
waves are everywhere lost to the listener
in the country; while the re-radiated
waves, through the various amplifica-
tions of main and relay transmitters, in-
terfere only in vaguely-bounded zones,
which may extend to a radius of some
125 miles, under the most unfavorable
circumstances (i.e., for cities having the
area of Berlin, for example).

In this state of affairs, there are
doubtless countries in the world into

whose radio organization this field-ampli-
fication will fit well; that is, where the
advantages far outweigh the disadvan-
tages.

The re-radiation of the waves,

against which the objections raised are
almost exclusively directed, is not, after
all, fundamentally necessary. From the
ideal mentioned at the beginning, it is
possible to revert to a previous stage of
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the proposal; a method which requires
the radio listener to procure a supple-
mentary set. Here there is no longer a
matter of theory, but one of work which
has led to practical results.

Doubly Modulating an Ultra-Short Wave

In a lecture to the Heinrich Hertz So-
ciety, the author reported experiments
performed some time previously, and de-
seribed the technique of proper arrange-
ments by which an wultra-short-wave
transmitter was simultancously modulat-
ed by two different radio frequencies,
which in turn carried different audio-
frequency modulations. After detection
in a special rectifier, the radio frequen-
cies, thus separated, were amplified at
the receiving end; and successively
tuned with a single radio set, or simul-
taneously heard with two connected radio
sets.

The receiving apparatus then used is
shown in Fig. 1; operation was on a
three-meter wave, which was caught by
the dipole (Hertzian antenna) arranged
at the right. The demodulation of the
ultra-short wave was effected in the
double tube, shown in the picture to the
right of the center. From here the two
higher radio frequencies went to the two
multi-tube receivers (which is visible in
the picture at the top and at the left)
and both signals could be heard at the
same time,

Advantages of Multiple Modulation

What advantages are there in the use
of an ultra-short wave modulated by
many radio-frequencies, over the modu-
lation of ultra-short waves with an
audio frequency; 4. e., over the ordinary
ultra-short wave radio method which has
been followed for some time? The state
of present technique, in the reception of
ultra-short waves modulated at audio
frequency is excellently characterized in
an article by Dr. E. Busse, who has been
for years the co-worker of the well-
known short-wave specialist, Prof. Esau.
Busse points out that, with very high
= frequencies, almost inevitably there arise
fluctuations in frequency which are com-
parable with the narrow frequency-
bands caused in modulation at audio fre-
quencies. In reception, these fluctuations
in frequency cause distortion and disturb

SHORT WAVE CRAFT

Fig. 3—The picture
at the left shows a
simple receiving tun-
er comprising a con-
denser and a loop to-
gether with a crystal
detector, this set be-
ing so tuned that it
will respond to the
“second” modulation
signal sent over a
single ultra-short
wave. Inother words
with the system here
described, two or
more programs can
be carried simul-
taneously over a
single wave.

b

the adjustment. Busse sees the chief
difficulty at the receiving end, and points
out that the ultra-short-wave receiver is
still in the beginning of its evolution.

The super-regenerative receivers thus
far used for ultra-short-wave reception,
and the apparatus with heterodyne re-
ception occasionally developed in labora-
tories, are in fact very faulty. They are
just like the regenerative detector cir-
cuit, which is still to be made practical
for waves below 3 to 4 meters; here it is
so hard to use that these wavelengths are
useless for the radio listener. All these
well-known difficulties with the wultra-
short-wave veceiver disappear, if the
ultra-short waves are modulated by high
frequencies which, in turn, are the car-
riers of the desired modulation.

First, suppose that the ultra-short
wave is modulated by only one radio fre-
quency; e.g., the 300-meter wave. The
width of the sideband which this wave
creates in comparison to an ultra-short
wave of 9 meters, is about 3%. The
width is narrow enough so that even
regeneration may be employed with suc-
cess; and, on the other hand, it is great
enough to make operation sufficiently
simple. There 1is nothing surprising
about these two facts; for the relation
of modulating frequency to carrier fre-

———
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quency is about the same as in normal
radio waves. The fluctuations in fre-
quency occurring at the transmitter are
no longer of a percentage sufficiently
great (as regards the high frequencies)
to count; and therefore they produce
neither disturbances nor distortion.

Existing Sets Can Be Used

The most important advantage of the
intermediate employment of the radio-
frequency modulation in ultra-short-
wave reception may be seen from the
fact that the existing radio recewing
sets, whose operation is already second-
nature to their owners, may be used for
wltra-short-wave rcception. The radio-
frequency amplifier, at present available
and, above all, the regeneration occur-
ring in almost all tube receivers, will
afford a very considerable intermediate-
frequency amplification; which will in-
crease the sensitivity of the set to a level
which is required for certainty of opcra-
tion in receiving.

From what has been said, radio-fre-
quency modulation shows a great super-
iority, if only a single audio-frequency
modulation is to be carried. Conditions
are much more favorable (relatively
speaking) in the transmission of several
programs. With simultancous modula-
tion by several radio frequencies, the
selective qualities of the radio receiver
are also available for separating the dif-
ferent programs. Multiple modulation,
which causes no difficulties at the trans-
mitter, even with four to six different
programs, will cause no complications
with the supplementary receiving sets,
in the case of several programs.

The interior of a supplementary set
(all-electric), with an ultra-short-wave
circuit and a double tube serving for both
detection and R.F. amplification, is shown
in Fig. 2. The roller switch (recogniz-
able in the center beside the variable
condenser) permits changing the antenna
from normal radio reception, to ultra-
short-wave reception and, at the same
time, changes the housec-current poten-
tials. The supplementary set and its

(Continued on page 64)

Fig. 4—Two radio receiving sets, one the usual set and the second, a supplemen-
tary receiver, which permits the reception of two programs over a single
ultra-short wave,

www americanradiohistorv com
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Short Waves for the Broadcast Listener
*
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RECTIFIER  F-F MODULATOR  OSCILLATOR
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A.C. SWITCH

Fig. 2—Front view of a short-wave

converter, showing single tuning dial;

the dial on your broadcast receiver is
set once and forgotten.

HE interest in short-wave con-
verters, which bring in short
waves when worked in conjunction

with any broadcast receiver, has
been running very high for several
months; but one consideration has im-
peded what otherwise would have been
an utterly tremendous demand for these
devices. It is known that they work
superlatively well; that they afford full
utility of all the amplification obtained
from the broadcast receiver (each tube
of which is worked to its full duty);
and that proper design and constants
ensure the achievement of as much sen-
sitivity and selectivity as with the best
of short-wave receivers. However, it is
nearly always necessary, except with
prohibitively expensive models, to search
around for some method of obtaining the
“B” voltage. It is easy enough to in-
clude a filament transformer, so that
the heaters will be supplied; but, with
commercial broadcast receivers, where
voltage taps are inaccessible, designers
have faced a difficult problem in attempt-
ing to assure availability of the “B” volt-
age.
Methods of Tapping the Set
One method suggested is to take this
voltage off the screen-grid of a radio-
frequency amplifier tube. This could be
done by baring the end of the “B+" lead
from the converter and looping that end;
removing from the receiver the radio-
frequency tube ahead of the detector;
tightening the looped end of the wire
around the “G” prong; and reinserting
the tube in the receiver. This method
is all right, provided no resistor is in
series with the screen of the tube se-
lected, and provided (of course) that the
set comprises screen-grid radio-frequency
amplification. But, since in many re-
ceivers there is such a series resistor,
and many others use no screen-grid
tubes, the application of this method is
not universal.
Another makeshift is to use a “wafer”
adapter to pick up the filament connec-
tions of the power tube or, if there are

SHORT WAVE
CONVERTER

By Jacos P.

LIEBERMAN

with “B” Supply Built-in

This 10-600-meter converter has its “B” supply incor-

porated as a part of the converter itself. With this

Jow-priced instrument you can listen to short waves
on your regular broadcast recerver.

two such tubes in parallel or in push-
pull, the connections to the filament of
one of them. Then, when the power tube
is removed from the receiver, inserted
in the socket wafer, and placed back
in the set, with the wafer between tube
base and socket, the positive potential
of the filament is available. However,
to take this potential off one side of the
filament would introduce hum; so a cen-
ter-tapped resistor of 100 ohms value,
or higher, is used, the lead from the
Fig. 1—Simple wir-

ing diagram of the Z/°°'5""F-
short-wave converter RF.
with “B” supply >
built in. This con- 3 .
verter has a radio e he
frequency booster

stage, with shield

0.3-MF

A Simple “B” Supply for the Converter

How to satisfy both requirements—
that is, the inclusion of a built-in “B”
supply at very little extra cost—has
been solved by two well-known radio en-
gineers, J. E. Anderson, former Western
Electric engineer, and Herman Bernard,
specialist in short-wave converters. The
method embodied in the invention of
these two members of the Institute of
Radio Engineers dispenses with the use
of a so-called power transformer.

grid tube, placed >
ahead of the detec- [

~7.02 MEG. 0.3-MF
~ ) 4
\ l
0001+ MF. 0.2-MF "0.2 VEC
2 MEGS.
HI-
| __|_.02 me6.
-
R

A

[

tor. This converter
transforms your
broadcast receiver
into a Super-Hetero-
dyne, by means of
the oscillator tube
(0); (R) is the plate

supply rectifier tube.

L

The converter was de-
signed by J. E. And-
erson and Herman

r,vvv:/w#gsz
v

180 OHMS

.02 MEG”

Bernard.

center tap being the positive voltage.
The value of this voltage is equal but
opposite to the grid-bias voltage on the
power tube. However, the set may have
no power tube, or may have only a 112
or 112A; in which instance the potential
thus obtained would be 9 volts or less—
certainly nothing to consider seriously.
So.the advisability of including a “B”
supply in the converter is obvious. The
usual method employed in receivers
(where a power transformer, with a
type '80 rectifier, a filter choke and filter
condensers are used) is an excellent so-
lution; but the assembly becomes bulky
and the cost rises considerably. In fact,
the “B” supply may cost as much as all
the rest of the parts in the converter.

www americanradiohistorv com

The A.C, voltage is taken from the
supply line, and introduced across the
united grid-plate elements of a 27 tube,
in series with a voltage divider that
goes to the cathode of this tube. Hence
the alternating current is rectified by the
tube, which has enough capacity to take
care of the relatively small current drain
of the converter. The method, of course,
may be applied to all .receivers, con-
verters, adapters and the like that re-
quire only small plate current, say, not
more than 16 milliamperes; although
even more current could be taken from
the rectifier by working it beyond the
conservative limits, and shortening the
life of that tube a little.

It can be seen from the diagram (Fig.
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1) that the primary of the filament
transformer is connected to the conven-
jence outlet or lamp socket in the usual
fashion; but that it is also connected
across the combined grid-plate element
and one side of the voltage divider. The
latter need be but an .02-meg. (20,000-
ohm) resistor of the grid-leak type; since
only “bleeder current” flows through it,
and special wattage precautions need not
be taken. It is practical to omit the
cathode-“B”-resistor entirely.

The filter consists exclusively of a con-
denser, so the capacity should be large.
This requirement is met by a dry-elec-
trolytic 8-mf. condenser, with the cap
(anode) connected to the rectifier’s
cathode and the lug on the can (nega-
tive), connected to the other side of the
voltage divider, which is B minus.

It should be remembered that the
cathode is positive; hence the other side
of the voltage divider is negative. The
negative of the rectifier will serve as
the grid-return point for the converter’s
tube circuits; and no ground connection
should be introduced from the receiver,
as there is effective grounding through
the capacity in the filament transformer.

Because the circuit is alive, as a
source of both D.C. and A.C. voltages,
it is desirable to isolate the aerial from
any conductive coupling; which is done
by placing a condenser in series with
the aerial.

Since the cathode is positive, the
“B--” voltage is taken from this point;
and it will be more than 100 volts, if
the A.C. supply is 110-volts. The extra
voltage is dropped in the rectifier tube.

Automatic Regulation Is Obtained
Screen-grid tubes being used, a lower

SHORT WAVE CRAFT

voltage is required for the screens than
for the plates; so the three screens are
tied together, and a resistor, also .02-
meg., is connected from the common
screen lead to “B--"’. Therefore the
effective voltage on the screens will be
less than the applied voltage, by the
voltage drop across the .02-meg. re-
sistor, which is caused by screen current
flow. Moreover, the screen voltage will
be beneficially inconstant. When the
signal is strong, and the plate current
is lower than the steady no-signal value,
the screen current also is lower. The
screen voltage therefore rises (since less
current causes less voltage drop in the
series screen resistor), and a new meas-
ure of stability is achieved in the funec-
tioning of the screen-grid tubes. The
amplification is held steadier, and fad-
ing effects are lessened.

There are four tubes in the converter:
(1), radio frequency amplifier; (2),
modulator; (3) oscillator, and (4), rec-
tifier. The converter is triple-screen
grid, the rectifier being, as stated, a 227.

The economical aspects of the circuit
are apparent, since no extra windings
are needed to constitute a power trans-
former of the more usual sort, while ade-
quate filtration results from the use of
only a condenser for this purpose. This
is due to the low plate-secreen current.
If the current were high, the capacity
would have to be higher than 8 mf. As
it is, the circuit operates without any
more hum than the usual well-filtered
A.C. receiver of the finest console types.
If a small “B” choke is provided, ca-
thode to “B-,” two 1 mfd, condensers
at either end of the choke would provide
sufficient filtration.

“This method of achieving the highly-
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desired result of a short-wave converter
with ‘B’ supply built in, at hardly any
extra cost above what a converter would
cost without ‘B’ supply, is one that
should prove of striking benefit to the
radio industry and radio consumers,”
said Mr. Bernard.

“The idea of resorting to a simple cir-
cuit to obtain a positive ‘B’ voltage
economically has been in the minds of
many for a long time. The problem pre-
sented itself to Mr. Anderson and myself
principally in connection with a midget
broadecast receiver, so small in size that
it virtually fits in one’s overcoat pocket
—and yet there the receiver is, with
all operating equipment, except speaker.
The solution was found and, of course,
it became apparent at once that this
very same invention was just as suitable
for ‘B’ supply in short-wave converters.
Both of us had received many letters
from intended users of converters who
were worried as to how and where to
obtain the independent ‘B’ voltage from
various receivers; and answering these
queries required much individual re-
search. In some instances there was no
satisfactory solution save to use ‘B’
batteries; but the present invention re-
moves all causes for concern and works
superbly.

“The invention has been embodied in
the DX-4-All-Wave Converter, which
tunes from about 30 meters to 600
meters, with two plug-in coils or, with
an extra coil, from 10 to 600 meters.”

Interesting Circuit of the Converter

The utter omission of any and all
radio-frequency chokes will be noted.
The couplets should be spaced %-wave-
resistor of .02 meg., while the load on

(Continued on page 68)

You Hear S-W Stations on a B. C. Set With This Converter
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Appearance of Leutz adapter that makes short-wave recep-
tion possible with your broadcast receiver.
«B” and filament-heater supply.

HORT WAVE
reception has
definitely left the
category of merely
a pastime for nuts,
cranks and wild-
eyed experimenters.
Short waves have
donned evening
clothes. They have
gone “class.” One
can listen to short-
wave signals with-
out mussing one’s
hair, for the living
room loud speaker
earphones. Nor
takes the place of
need the devotee be
on speaking terms
with kiloeyeles, au-
dio frequencies, ca-
pacities, impedance
and other obstruc-
! tions to normal en-
i joyment.

Promthe Al-
toona, Pa., atelier
of C. R. Leutz,

It has its own
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A.C.
SUPPLY

Hook-up of Leutz S.-W. adapter; only
two wires connect to B.C. set.

emerges the super-heterodyne short wave
adapter, a name we promise never, never,
never to use again. We said it once only
to show that it was a superhet, in case
that means anything to you, and the
word adapter merely means that you use
it in conjunction with your own radio
receiver. Take the aerial connection from
your radio set, fasten it to the adapter,
connect the adapter to the receiver with
two wires and there you are.
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Hungarian police officer talking over the short-wave radio-
phoune systewm.

HE old-fashioned means of com-
munication used by the Hungarian
national police may be regarded as
past their usefulness; since the tele-
phone and telegraph lines leading to the
telephone stations of the capital and the
provincial cities do not ensure the neces-
sary speed—and the efficient work closely
connected with this—which must be re-
garded as the principal requirement of
the modern police system. Thieves, em-
bezzlers, and murderers nowadays flee
by auto or airplane; so that in a few
hours they may be outside the limits of
Hungary, before the police could catch
up with them, on account of the slowness
of ordinary communication. There is
the added point that, in many provincial
towns and communities, the telephone
system is in operation only in the day-
time (on account of the general economy
practiced and the financial condition of
the country); also, there is usually trou-
ble in getting a connection on Sundays
and holidays. Under such conditions,
hundred per cent certainty on the part
of the police work is made difficult.
All this induced the authorities to
make a fundamental change in the mode
of police communication. At this point,

L)

The Hunga-
rian police ra-
dio system is
centralized in
t he building
shown in the
picture at the
right. Both
short and
long wave fa-
cilities are
available.

s

]

Right: One of
the  outlying
Cpost”  radio
burcaus con-
nected with
headquarters
by the short-
wave net-
work, is scen
in the photo.
Both phone
and code are
used on  the
short - wave
police system.
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How Short

The accompanying article by the director of the
Hungarian Police Radio Service, describes the
apparatus successfully employed as an aid in the
reduction of crime in that country. Short waves
have been put to work in earnest in Hungary, as

this article discloses.

Various short, as well as

long, wavelengths are utilized.

Picture at left
shows transmitting
equipment used by
the Royal Hunga-
rian Police system.
Among the equip-
ment installed is a
600-watt short-
wave transmitter,
as well as a 70-
watt transmitter
for telegraphy and
telephony. In some
of the smaller
cities there have
been installed 20-
watt telegraph sta-
tions for return
communication,

b ]
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there arose the question, whether the ex-
pensive construction of a wire communi-
cations system could not be avoided by
creating a radio network, since the latter
appeared much cheaper. The solution of
the problem did not, however, come about
so easily, but on the contrary demanded
very extensive investigations. After the
completion of these, it was decided to
constitute a radio service, which was to
form a branch of the present European
police radio system.

The Apparatus Installed

Many discussions with prominent for-
eign technicians were held, regarding the
construction of a central short-wave
transmitting station. After a rigid con-
sideration of all branches of the prob-
lem, the contract was awarded to the
Telefunken Company; with the proviso
that the short-wave receiving apparatus,

i s
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W aves Cut

By DR. ANDRE SZENTIRMAY

Director Police Radio Service, Royal
Hungarian Home Ministry

as well as the reserve current supplies,
must be made in Hungary. This con-
tract was approved by the cabinet and
signed in the spring of 1929,

There have been installed:

(1) In the cupital, Budapest, a 600-
watt short-wave transmitting station, as
well as a T0-watt transmitting station,
for telegraphy and telephony;

(2) In each of the provincial cities of
Szeged, Debrecen, and Szombathely, o
20-watt telegraphic station for return
communication;

(3) Two hundred and thirteen receiv-
ing stations, one hundred and twenty
of them in Budapest itself (one at each
police sub-station) and mninety-three in
the country (gendarme stations).

With the help of this modern system,
the communication is carried on partly
by telephone, partly by telegraph. The

SHORT WAVE CRAFT
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Above we see reserve generator driven by

24 H.P. Diesel engine, and at right, cool-

ing device for the engine. The water falls

in the form of spray through which the
cooling air blows.

main station is always' in telegraphic
connection with all the police transmit-
ting stations which are already members
of the European radio network.

The station building of this system
contains principally the mail, receiving,
sending, and transforming divisions. In
another room there is also a Diesel en-
gine system as a reserve current supply.

C.W., Also ICW, and Telephony
Provided For

The short-wave transmitter installed
at Budapest is a two-stage, remote-con-
trolled intermediate-circuit for teleg-
raphy (CW or ICW) and for telephony.
It has an antenna power of 600 to 800
watts (according to the wavelength) and
covers completely the wave range from
15 to 90 meters (20,000 to 3,333 kilo-
cycles). Its most important parts are
the remote control transmitter, the main
transmitter, and the modulation appa-
ratus. The control apparatus is equipped
with a tube of type RS 229; while the
main transmitter uses two tubes of the
same type. For keying and modulation
there are two RV 24 tubes, and for pro-

viding' key-close potentials two RV 218
tubes.

As an antenna there is used a simple
radiator, which oscillates at quarter-

L g

Above photo
shows the re-
ceiving room
for shorte-
wave telegra-
phy. Receiv-
ing equipment
for long as
well as short
waves is pro-
vided. C. W.
as well as L.
C. . and
telephony are
provided for.
Main power
supply room
of Hungarian
Police radio
system, show-
ing motor-
generators
and control
switchboard
at the extreme
right.

ety
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Crime in Hungary

wave length. It is hung on a cable
stretched between two tubular masts
mounted on the roof. By a mechanical
arrangement the antenna can be short-
ened or lengthened, according to the
wavelength used.

Transmitter Easy to Inspect and Install

In the construction of the transmitter,
especial stress was put on making the
individual parts easy to inspect. The

modulator, the control apparatus, the
(Continued on page 63)
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Map showing great distances over which short wave special test signals from WI9XAA, Chicago, were heard.

Results of International
SHORT WAVE TEST

’ I ‘O acquaint the general publie with
the merits of short-wave broad-
casting and to arouse a greater
interest in that form of entertain-

ment, short-wave station W9XAA (owned
by the Chicago Federation of Labor and
operated on Navy Pier, Chicago, Illinois)
broadcast a special International pro-
gram on the night of October fourth, last.
Complete details of this test have only
recently been compiled, because of the
tremendous range covered by the test
and the time required for mail to reach
the station from the most distant points
where the program was received.

The program was arranged and spon-
sored by the International Short Wave
Club of Klondyke, Ohio (an organization
of short-wave broadcast listeners from
all parts of the world, as a celebration
of its first birthday). The International
Short Wave Club, through its thousands
of maembers, was enabled to spread the
plans for the broadcast over all parts of
the world and to short-wave fans every-
where,

Test Transmitter But 500 Watts

The station, WIXAA, is one of the
smallest short-wave stations in the
United States, its power being only 500
watts. Added to this, WIXAA is “sand-
wiched” between a number of high-

By ARTHUR J. GREEN

President, International Short Wave Club

powered stations such as WB3XAL,
WS8XAL and W3XAU. The wavelength
on which this station is operated cannot
be called a select wave by any means;
for not only is it crowded but it is on
a wavelength not generally credited with
great distance-getting range. Altogether,
the chances of reaching out a great dis-
tance with the program was very poor.
In reading this report on the test, read-
ers should keep in mind that station
WIXAA was up against many obstacles

“The Short Wave is the
most important thing in
Wireless.”’

el Mencons

of momentous proportions; and it did
not have a clear channel, a select wave-
length or super-power. Considering this,
the results obtained were simply amaz-
ing.

www americanradiohistorv com

Test Signals Heard In All Parts of World

A 500-watt station on long waves,
under the existing conditions outlined,
would be heard perhaps 200 miles away
from the station. BUT W9XAA WAS
HEARD IN EVERY CONTINENT!
Detailed reports were received from all
parts of the world. Many listeners as
far away as New Zealand gave detailed,
word-for-word accounts of the entire
eight-hour program. There is not the
least possible doubt but that the pro-
gram reached half-way round the
world from Chicago with sufficient vol-
ume and clarity to allow the listener to
copy each and every word spoken.

Preparations for the program took an
exacting toll of time and expense.
Letters describing the purpose of the
test and giving details of the schedule
were mailed out to hundreds of news-
papers and magazines everywhere. These
announcements were published in many
languages in publications the world over.
How many new batteries and tubes were
bought especially for this program will
never be known.

Valuable Awards

The reason for this great activity was
due to the fact that a great many valu-
able awards were offered by the Inter-

(Continued on page 76)
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The Short Wave Beginner

Fine» Results With Tapped Coils

TICKLER

1k

By RODERICK BERRY
Radio Operator, S.5.-S.M. Spalding

denser was placed in series with the
antenna and the grid coil when a ca-
pacity-coupled circuit was desired. With
this tapped coil, a detector and two-
stage audio hook-up was used, with a
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Leads

from the grid inductance must

be kept as short as possible, and are
brought out to a two-point switch on the
side of the cabinet.

A .00016-mf. variable condenser was
TICKLER LEADS

e Ve
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TAPS TO

TO
FILAMENT SWITCH

Wiring diagram and also detail of “tapped coil” construction for short-wave receiver, successfully using
switch to change the wavelength instead of plug-in-coils.

FTER reading the article in Oc-
\ A tober-November SHORT WAVE

CRAFT, concerning tapped indue-
tances in the high-frequency receiver, 1
believe you would be interested in my
own experiments with this type of in-
ductance.

Various tests were made, using space
i wound, Lopez, self-supporting coils, ete.;
. but the most satisfactory results were
obtained with coils made of No. 18 enam-
eled wire space-wound an a 2%-inch
skeleton form.

To successfully cover the band from
15 to 50 meters, 8 turns were used on
the grid coil with a tap taken off at 31
turns. The plate coil was wound with 4
turns of No. 22 cotton covered wire
spaced ¥-inch from the grid coil.

No Appreciable Dead-End Loss

This set has worked very satisfactorily
and no less in volume is noticeable from
dead-end effects. While going from Bos-
ton to Montevideo (Uruguay), Arlington
(NAA), New Orleans (WNU), New
York (HPN-WHD), and Rugby (GBR)
7 were copied every night. As for broad-

"o &

"*’; cast reception, WGY, KDKA, and WBZ
_ﬂin " were heard while docked in Montevideo
7 and consistently throughout the voyage.
“e; Many other code and broadcast stations
1

from all over the world were logged with
il the same volume as when plug-in coils
. were used.

g Both magnetic and capacity coupling
L were tried between the grid and antenna
circuits, and about equal results were
obtained. Twelve turns of No. 22 cotton-
covered wire, wound on a 2-inch form,
then made wself-supporting, were used
for the antenna coil when using magnetic
coupling; and a “midget variable con-

¥
ol
o

variable condenser to tune the plate cir-
cuit of the detector.

used aeross the grid coil, and a .00025-
mf. in series with the plate coil.

HE purpose of this article is to give

a few fundamental ideas to help those
experimenters wishing to construct a
short-wave beam antenna and not know-
ing exactly how to start.

In the first place, it is necessary to
decide what type of beam is desired.
Perhaps the most common type is the
so-called “Linear” or “Broadside” array.
This consists of two or more antennas
go spaced that their fields cancel in cer-
tain directions and reinforce each other
jn other directions; thus producing a
“beam effect”.

Fig. 1 shows an arrangement where
“A” is the antenna, and “B” is the re-
flector; the arrow shows the direction
of transmission. The distance between
“A” and “B” has been found to be best
when it is %4-wavelength; this gives a
phase difference of approximately %-
period. A combination of one antenna
and one reflector is called a “couplet”.
The couplets should be spaced Ya-wave-
length apart, as shown in Fig. 1.

It has been found that, the longer the
beam system (that is, the more couplets)
the sharper will be the transmitted wave.
This holds good up to a certain point
where the system begins to transmit in
other directions; however, the average
person will not have enough ground
space to reach that point. Up to sixteen
or more couplets may be used without
spoiling the directional effect.

Hints On the Beam Antenna
By J. M. REED, W6ElL), WCDV

Needless to say, considerable
space is necessary for this type
antenna.
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Fig. 1—Complete wiring diagram of the single control, short-wave receiver, here
described by Mr. Tanner, WSAD. This receiver employs three shield grid tubes

in the two R.F. stages and the detector.

A first audio stage, which is resistance-

coupled to eliminate “howling,” employs a '27 tube, while the output stage has a
45 tube.

A SINGLE - CONTROL

Short Wave Receiver

By R. WILLIAM TANNER, W8AD

UCH has been written on the

subject of short-wave reception,

but little or nothing has been

said in regard to multi-stage,
single-control short-wave receivers. The
entire radio profession seems to shun
this most important subject as if it were
an impossibility. With increased interest
for short waves by “Mr. Average Man”,
something other than sets with an un-
tuned R.F. stage is needed. Many re-
ceivers, now being offered to the public
by manufacturers and custom set build-
ers, consist of a separately tuned R.F.
stage ahead of a regenerative detector.
This arrangement gives a very high de-
gree of both sensitivity and selectivity;
but the controls are too numerous from
the viewpoint of those having become
accustomed to single control broadcast
receivers.

The writer began a series of experi-
ments, some time ago, to determine the
possibility of ganging the tuning con-
densers in short-wave tuners. Although
no permanent receiver has been con-
structed, enough has been accomplished
to prove that such a set is not only pos-
sible, but very desirable as well, from
both the Amateur and Broadcast listener
standpoint.

Experiments That Failed

It might be of interest to the reader to
learn something of the many experiments

tried. The first arrangement was a
screen-grid R.F. and regenerative detec-
tor, employing capacitative coupling to
the antenna, with a tuned impedance be-
tween the R.F. and detector. If the two
tuned circuits were properly lined up for
one set of coils, changing coils threw
everything out of balance. Inductive
coupling to the antenna and transformer

After all is said and done, the short-
wave enthusiast becomes tired of twirl-
ing half a dozerm knobs, in order to hear
his favorite station, and Mr. Tanner’s
article describing a single control short-
wave receiver, will undoubtedly com-
mand the attention of every ardent
short-wave fan.

coupling between' the R.F. and detector
was tried; but this was worse yet. Tun-
ing “holes” were found to exist with each
set of coils, due to the absorption of
energy from the grid circuit of the de-
tector by the primary of the last trans-
former. In all cases selectivity was far
from being good.

Connecting a small vernier condenser
across the detector tuning condenser was
a great improvement when impedance
coupling was employed; it then being

www americanradiohistorv com
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necessary only to readjust the vernier for
each set of coils. However, this did not
seem like a logical solution to the single-
control problem.

Considerable thought resulted in the
idea that, by placing a buffer tube be-
tween the antenna and the first R.F.
tuned circuit, any effects from changing
antennas would be eliminated. Then, by
using tuned impedance units with a tap
somewhere along the coils for plate con-
nections, some sort of balance between
the tuned circuits could be obtained with
a fair degree of accuracy and a worth-
while gain in selectivity.

This seemed to be worth a try-out; so
a breadboard model was built up and
then the troubles began to pour in. Many
disappointments were experienced before
a really workable receiver was developed.
It was found necessary to measure the
R.F. leads in the detector and then dupli-
cate these lengths in the R.F. amplifier.
This may seem like an unnecessary pre-
caution; but this is not the case. Best
results can only be secured in this way.
Needless to say, the R.F. coils had to
have exactly the same characteristics as
thosé in the detector; this was accom-
plished by close-winding all the coils.
For the 20-, 40- and 80-meter bands, the
top turn was slightly spaced; variations
of these served for.balancing after the
set was placed in operation.
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«Buffer” Stage with ’24 Tube Used

The final circuit arrangement is shown
in Fig. 1. The design is such that circuit
capacltles are as near as possible equal
in both the tuned circuits. The buffer
tube is a 24, coupled to the antenna
through a radio-frequency choke. The
R.F. tube is also a ’24, and another ’24
is employed as a screen-grid detector. A
space-charge connection would result in
better tone quality, but the input capac-
ity is higher. Throttle control of regen-
eration is employed, with a large con-
denser, .0005-mf. With this capacity
only a small tickler is needed, less stray
capacity being thereby introduced into
the grid circuit.

Audio Amplifier

The audio-frequency amplifier is a
conventional two-stage unit with a ’27
in the first stage and a ’45 in the second.
Provision is made for head-phone recep-
tion when desired.

Volume is controlled by means of a
variable high resistance connected in
series with the buffer tube’s biasing re-

GRID

BUFFER

R.F.

PLATE
PLATE

B+— B+

sistor. It will be noted that a resistor
R5 is connected in the detector’s screen-
grid lead; this is of the semi-variable
type and increased the sensitivity of the
detector.

Now for some constructional details:

Plug-in Coil Specifications

The plug-in coils should be wound first.
Eight Silver-Marshall type-130P Midget
forms are required, four for the R.F.
and four for the detector. A small hole
is drilled in each form, just belew the
flange and directly in line with the “G”
prong. In winding, the lead is passed
through this hole and soldered to “G”.
Then the first turn is put on; after leav-
ing a %" space, the remainder of the
turns are wound. When finished, paint
the whole winding, except the spaced
turn, with collodion, which dries in a
few seconds. Then drill another hole in
line with one of the “F” prongs, to which
the lower lead is soldered. The corre-
sponding “F” prong should be used on
all of the coils. No. 18 D.C.C. wire is
used on the 20-, 40- and 80-meter coils,
and No. 24 S.C.C. wire on the largest
ones.

The ticklers on the detector coils are
wound with No. 30 to 34 wire, ¥-inch
from the lower ends of the grid coils;
these are also painted with collodion to
avoid change in characteristics. Many
experimenters will hold up their hands in
horror at the use.of “dope” on the wind-
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Fig. 3 — Illustrates

the author’s sug-

gested arrangement

of the principal parts

in the single control,

pLATE short-wave receiver
here described.

GRID

DET. B+ e

Fig.2—At left shows
DET. circuit connection of
ColL the coil bases.

ings, but this has been found necessary;
for sometimes the turns become loose,
resulting in a change in both capacity
and inductance. Make sure that the
tickler lead next to the low side of the
grid coil is connected to the remaining
“F” prong; and the other lead to “P”,
which goes to the detector plate. If the
polarity is reversed, no regeneration will
be obtained.

Now in regard to the plate taps: The
selectivity of this efficient short-wave re-
ceiver depends directly upon the number
of turns between the tap and the low
side of the winding. If the entire coil
were in the plate circuit, selectivity
would be very poor, especially on the two
higher bands. A ratio of approximately
1% to 1 will generally be sufficient ex-
cept, possibly, in locations close to some
commercial or amateur short-wave sta-
tion. Tapping the coils in this manner
does not seem to reduce sensitivity to any
appreciable extent. Circuit connections
to the coil bases are shown in Fig. 2.

Buffer R.F. Stage Details

The R.F. choke, coupling the antenna
to the grid of the buffer tube, consists
of 300 turms of No. 36 enameled wire
seramble-wound (meaning helter-skelter
fashion) in five slots, 60 turns per slot.
(The slots have been cut in a 3%-inch
wooden dowel, 1% inches long, which is
then boiled in paraffine to exclude mois~
ture; they are l%-inch wide and %s-inch

www americanradiohistorv com
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deep. This job must be done on a lathe
but, if one is not available, the turns may
be wound in a single layer, the length of
the dowel then being somewhat greater.)

A negative bias is applied to the grid
by the resistor R of 500 ohms. All by-
pass condensers C have a capacity of
0.1-mf. The volume control R2 has a
value of 100,000 ohms. It functions by
reducing the gain of the tube when the
bias on the grid increases with an in-
crease in the resistance of R2.

A negative bias is applied to the grid
of the tuned R.F. tube by a resistor of
the same size as that in the buffer stage.
The grid return is through a 2-megohm
resistor R1. The soupling condenser (2
has a capacity of .00025-mf. The coil,
tube, buffer tube's plate by-pass con-
denser, grid leak and biasing resistor are
enclosed within a small shield box. The
buffer tube’s plate R.F. choke and biasing
resistor and the screen-grid by-pass con-
densers are located underneath the base-
board.

The Detector

This tube operates as a grid-bias de-
tector, not only to provide good tone qual-
ity but to increase selectivity, as well,
by keeping the input impedance at a
high value. The resistor R4 provides the
negative bias and has a value of 10,000
ohms. As in the R.F. stage, a 2-megohm
leak acts as a grid return. A semi-
variable resistor R5 is connected in the
screen-grid lead to increase the sensi-
tivity of the tube. This has a resistance
of 25,000 ohms and, once set for a given
plate voltage, does not have to be touched
again.

A .0005-mf. variable by-pass condenser
C3 is employed as a regeneration con-
trol; it should, preferably, be of the
straight-line capacity type, because of
the greater ease of adjustment on the
high end of the scale. The two R.F.
chokes in this unit are exactly like that

(Continued on page 61)
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The “HAM’'S OWN” Receiver_

By NORMAN B. KRIM

This short-wave receiver was especially designed by an amateur for
amateurs—and in fact for all S-W ““fans”. who are looking for some-

thing a little different.

. 29 -
This receiver has a ‘“band -spreader,” im-

proved antenna coupling, a monitor circuit for use when transmit-
ting, means to prevent howling and a range up to 700 meters.

Mr. Krim, the de-
signer of this
novel and im-

ANT.

-2 C6 EXTERNAL
F

proved short (and
long) wave re-
ceiver has operat-
ed an amateur
station and knows /4
the points which
a “ham” looks for RFC.
in such a set.
This set has a
condenser switch
which gives a
“pand - speaker”
action when want-
ed, as on the am-

T2 ‘Lﬁ_ﬁﬂ_ﬂj "00A T'./S 014

-c+o.-

4/
/"

ateur bands; im-
proved antenna

coupling through
a tapped choke,
and provision for
tuning in the
broadcast wave-

A o Ve

lengths, in fact L
waves up to 700 °F
meters. GND.

-A+,-B 22Y2v+

45V.+ 0v+

ACH year short-wave receivers
have been designed and redesigned
but, with radio in its present
transient state, we can not de-

cide on any particular type. New dis-
coveries and new uses are constantly
changing the short-wave receiver.

Considering these facts, a design has
been formulated with evident appeal for
both the licensed and the unlicensed
amateurs who are searching for a re-
ceiver which has a number of new
features. The set in mind was intended
primarily for the transmitting amateur,
who wants a single receiver to cover
efficiently the waves from seven hundred
down to five meters. Other features are
a high-gain untuned stage of screen-grid
R.F. amplification, adequate band spread-
ing, very smooth control of regeneration
and, lastly, excellent “DX” possibilities.

For anyone to guarantee distant re-
ception on short waves is absurd; but to
claim that, for given conditions, more
distant reception is possible is well in
order. The receiver to be described has
proved itself selective by intercepting
seventeen different Australian signals in
one morning’s operation, in a New York
City apartment house—equipped with
everything electrical from elevator to the
Frigidaire.

Detailed constructional information is,
many times, useless because each en-
thusiast assembles things according to
his own methods. Nevertheless, there
are a few salient features: which must
not be overlooked, if satisfactory opera-
tion is to be expected.

A modern four-tube screen-grid circuit
has been redesigned to satisfy my needs.
Either A.C. or D.C. power supply can be
incorporated; although, on ultra-short
waves, direct current is found to be
better because of the objectionable hum
A.C. supply introduces.

In these modern days of high power
and selectivity, the receiving antenna is
apt to be neglected; but reception can be
seriously impaired by a poor aerial. A
well-insulated wire, about fifty feet long,
will suffice. On short waves the set
operates more efficiently without a
ground; on long waves a ground connec-
tion is requisite for good volume.

Some Circuit Details

The antenna choke coil is novel, be-
cause the antenna current is fed to the
center tap instead of to the grid end.
The effect of this change is an excellent
increase in volume. The choke-coil con-
stants are found to vary considerably
for different sets. Below twenty meters,

www americanradiohistorv com

the efficiency of the entire R.F. stage is
so low that the screen-grid tube is re-
moved from its socket and the antenna is
coupled to the detector in any one of the
popular ways, either by induction, ca-
pacity, or directly per usual hook-up. The
last method is employed here because the
receiving antenna at the writer’s station
is a twenty-meter transmitting aerial.
With such a condition, signal strength is
increased considerably on harmonics of
twenty meters where this system is used.

The detector circuit is Heavily guarded,
against radio-frequency current leakage,
by numerous chokes and by-pass con-
densers. Taking this precaution is well
worth while, for regeneration is smooth.
A long lead to the “B —” is one of the
little known causes of audio howl; by
shortening this connection to a foot, or
even two, and placing an R.F. choke in
the lead this tendency is vastly re-
duced. The lead from the coil socket, to
the grid condenser, to the grid must be
extremely short. It is good policy to

.solder the grid condenser to these soc-

kets. The grid leak should be mounted
to the tube socket on metal clips, also
soldered. All radio-frequency leads in
the detector stage must be direct. Care
should be taken to keep the grid and
plate leads apart; for, the closer they

-~
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are, the higher the effective capacity in
the detector tank and the more difficult
it will be to operate on ultra-short waves.
Grid leaks and grid condensers have not
been found critical. A five-megohm re-
sistance proved to be satisfactory with a
.00015-mf. capacity. The higher the
value of the afore-mentioned grid leak,
the better the control of regeneration
though at a sacrifice of sensitivity due
to an excessive grid bias.

How Wide Tuning Range Is Covered

The two tuning condensers are .0001-
mf. midgets. The vernier tuning dial is
placed on one shaft; the other variable
condenser is mounted behind the panel,
very near to the first and to the detec-
tor unit. A Muter midget double-throw,
double-pole switch is suspended on cop-
per pieces drilled to fit the condensers.
By means of the switch, the capacities
can be put either in series or in parallel,
affording not only amateur-band spread
but a great extension on both sides of
the assigned bands. Interlapping recep-
tion, on waves from five up to seven
hundred meters, is the result. Another
advantage lies in the fact that a set of
commercial short-wave coils could be
used for all the frequencies except the
very high twenty-eight and fifty-six
megacycle bands.

A large variable .001-mf. condenser is
mounted in its own wooden box outside
the receiver; a twisted lamp cord with
two clips carries its leads to the set.
This capacity is connected across the
proper terminals for reception up to
seven hundred meters, on the 200-550-
meter coil, with more turns added to the
tickler. Tuning, in this case, is effected
by the large condenser.

The coil socket should be as sturdy as
possible; the inner contact arms should
also be very durable, for they are sub-

New Midget Type Tuning Condensers

SERIES of midget-type tuning con-

densers, ranging in capacity from
19 mmfd. to 322 mmifd., having the
famous “Midline” characteristics, has
just been developed in the laboratories
of the Hammarlund Manufacturing Com-
pany, 424 West 33rd Street, New York
City, where a series of straight-line
capacity models has also been produced.

The smallest condenser is 2% inches
long and the largest, 4 inches long. All
“Midline” types are 2 inches wide, with
plates fully extended. The capacity type
is only 1% inches wide.

Solid “bright-dipped” brass plates are
used in all models; all plates are well
spaced and soldered, the stator being
soldered to slotted brass bars and the
rotor to a slotted brass shaft. A con-
tinuous brush contact of phosphor bronze
is provided, thus affording perfect con-

tact throughout the entire -capacity
range.
There are also end stops, so that

neither rotor nor stator plates can be
e X uwo s
damaged by jammniing. A set-screw is

SHORT WAVE CRAFT

ject to many strains and stresses when
changing plug-in inductances often.

A Monitor for Transmission

The audio system is conventional, ex-
cept for the extra audio transformer.
The primary is to be connected to the
monitor or the audio oscillator. By in-
serting a double-pole single-throw switch
in the filament leads of the receiver and
either added circuit, the effect of putting
the set off for transmission will auto-
matically supply reception of the code
which is being sent. This condition is
almost required with a D.C. note and an
automatic key.

A variable resistance across the sec-
ondary of the first transformer serves

In Next Issue

THOMAS A.MARSHALL
Famous S-W Expert, U. S. N.,

Tells How
To Build a
Super-Sensitive Receiver
for

Short Waves

as an adequate volume control. A sure
cure for a howling audio system is the
use of a 200A in the first stage; although
no trouble in this respect should be ex-
perienced with this circuit.

The subject of plug-in inductances can
not be treated fully here; since each set
requires different numbers of turns to
tune to the same wave, because each
set has a different natural capacity and

——

The newest midget variable condenser

being supplied for manufacturer’s use

only at present, by the house of
Hammarlund.

provided for locking plates in any posi-
tion permanently; this is ideal for bal-
ancing purposes, as well as for capa-
city Dbridges, oscillators, beacon sets,
ete.

No serews or nuts are used anywhere
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inductance due to the variations in the
wiring and other changing components.
Some information on the very high-fre-
quency coils will not be amiss.

Calibration of Ultra-Short-Wave Coils

The secondaries of the two smallest
coils, for five and ten meters, are about
one and a half and three turns respec-
tively. The windings are on an old tube
base and are spaced about one-quarter
inch. The tickler windings should be
placed in between these secondary turns.
No accurate data can be given for these
coils. The most efficient method to have
the receiver on ten and five meters is to
roughly calibrate it from a simple 201A
oscillator, with any low plate supply,
such as the house main; a Hartley cir-
cuit is excellent. Set the transmitter on
twenty and listen to the receiver on forty
where a note of the set will be heard if
the apparatus is functioning as it should.
(You will be listening, not to the trans-
mitter’s harmonic, but to the receiver’s
because an oscillator can not have har-
monics over the fundamental wave-
length.) Then adjust the inductance of
the ten-meter coil until the transmitter
note is heard.

This process can be speeded by mak-
ing use of the following procedure: Wind
about three turns on the grid coil and
about the same on the tickler, after hav-
ing removed the screen-grid tube, of
course, and also the antenna which can
be attached later. Adjust the tickler
coil until oscillation is secured; if the
note is not heard, turn the transmitter
dial until it is. By noting which way
the capacity was varied the coil can then
either be decreased or increased until
reception of the note is gained. The
procedure for the five-meter coil is sim-
ilar, except that the oscillator or trans-
mitter is operated on ten meters.

in the construction of this condenser,
soldered eyelets being employed. Thus
all possibility of internal vibration Is
eliminated. This is an excellent feature
for airplane and automobile sets.

The models are made for both clock-
wise and anti-clockwise operation, and
for base or single-hole panel mounting.
The shaft is %4-inch in diameter.

To further increase the efficiency of
the unit, the special Hammarland low-
loss insulation “Parmica” is used. The
rotor rests in small, aluminum end-
pieces, which are grounded and also
serve as a base mounting.

The compact and high-capacity fea-
tures also make this condenser especially
useful for antenna tuning, for midget
broadcast sets, and short-wave receivers.

The “Midline” type are known as the
MC- (number of plates)-M type and the
capacity as the MC-(number of plates)-
S type. They are made in the following
capacities: 19.2 mmf.; 34.2 mmf.; 49.2
mmf.; 78.6 mmf.; 93.6 mmf.; 100.2
mmf.; 138. mmf.; 198.6 mmf.; 2424
mmf.; 294. mmf.,, and 322. mmf.
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Ultra Short Waves

Investigations in e Field

of Ultra-Short Waves |

HE writer had previously stressed

the significance of the tuned plate

I choke of the receiver tube in the
ultra-short wave super-regenera-

tive receiver. Both the ability to oscil-

late and also the volume are very con-
siderably improved by this method. Dr.

By DR. KARL STOYE

(Berlin)

Ultra-short waves are command-

ing world-wide interest today—

read the latest European report

by Dr. Stoye, a leading German
expert.

-l

nev (&

4+ - —

+

Fig. 1—Diagram of tuned plate

E. Busse had also directed attention to
the tuned plate circuit, the receiving sets
having been rebuilt according to the
diagram in Fig. 1. The tuned plate cir-
cuit overcomes any unwillingness of the
receiver to oscillate—such as has hap-
pened frequently in the past. Adjusting
the receiver is in no way difficult; even
with waves of about two meters, the re-
ceiver has proved a brilliant success.
The rheostat of the receiver tube is put
on the panel. The coils are set at 90
degrees—not to close—with respect to
one another. Good neutralizing conden-
sers were used to tune the plate inter-
mediate circuit. Fig. 2 to 5 give views
of the two receivers used.

As a transmitter, for investigating the
properties of the waves of 6.80 and 2.25
meters, the push-pull and single-tube
hook-ups were used. The push-pull
transmitter for waves of about 2 meters
was built with tuned filament chokes (see
Fig. 6).

For the wavelength of 6.80 meters a
single-tube hook-up was used, called by
various names in the literature of the
subject; see Fig. 7 for the diagram. Fig.
8 shows the transmitter as seen from
above. Fig. 9 shows another transmitter
of the same construction for waves down
to 2 meters. A single-wire Hertz an-
tenna was employed, with direct coupling
on the plate side, which produced very
good results. This antenna has the great
advantage that the wire can be made as

5
1»

receiving circuit described in text.

1w
a1

T | C2
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+A 0
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Fig. 6—Push-pull transmitter for 2
meter waves, with tuned filament
chokes.

|
X
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NO WHERE ELSE

can you find the latest data,
with diagrams, on

“ULTRA-SHORT WAVES”
More articles on U.S.W s

in next issue.
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long as you like, and thus gets away
from the ground, just as in the case of
the ultra-short waves. For distances up
to one or two miles, no antenna was used
with either transmitter or receiver. The
coil diameter used at both sending and
receiving end was 8.5 em. (33%").

With a wavelength of 6.80 meters,
successful transmitting could be carried
on over a distance of 4.8 to 6 miles. The
single-wire antenna of the transmitter
was stretched 8 meters (26 ft.), above
the ground. At high points the sound
volume of reception was still good; but
in the valleys at this distance the wave
entirely disappeared. It was evident that
the reception was louder, the higher the
receiver was placed above the ground.
Even at a short distance, reception
stopped behind closely planted orchards;
strong absorption of energy was also
observed in the midst of wooded places.
Just as, on many days, stronger absorp-
tion was observed at 3.40 meters, so also
this occurred at 6.80 meters. These were
the days on which the sunshine was very
strong.

These experiments were conducted
with a single-tube hook-up; it is now be-
ing used for the 2-meter experiments
also.

If you have read the epoch-marking
article elsewhere in this issue, describing
the remarkable tests with 7-inch waves
over a distance of 21 miles across the
English Channel, you will begin to see
that the application of these extremely
short waves is indeed very near. Greater
distances can be covered by wave reflec-
tion and refraction. '

+A

Fig. 7—For a wavelength of 6.80
meters a single tube hook-up was used.
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Some Views of Dr. Stoye’s Ultra-Short Wave Apparatus

Fig. 2—A, shows Dr. Stoye’s super-regenerative re-
reiver, Model 1, for operation on waves of 2.25 t0 10.00
meters, as seen from above. Fig. 3, same set from the
back; Fig. 2-B, same set, side view. Fig. 4, receiver,
type 2, of modified and more compact design.

Bl ‘ el LR DI EE i e
J el AL i 0 4 e —— e 5 k P A e 1Y el ) F =
<3 4 I ‘_. % . 4 - T

Fig. 8B—Above, shows side view of five to eight meter
U. S. W. transmitter.

7

g | Fig. 8A—ITllustrates five to eight meter transmitter,
5 fitted with tunable chokes—top view of set. The tunable
. choke feature is quite a distinct advance in short-wave
| set design.
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The apparatus shown in
Fig. 5 at the left is a side
view of Dr. Stoye’s super-
regenerative receiver, model
2, designed for operation on
2.25 to 10.00 meter waves,
Fig. 9, at right, shows top
view of Dr. Stoye’s 2.5 to
8.5 meter ultra-short-wave
transmitter.
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GETTING START
on 5 METERS

By E. T. SOMERSET, G2DT

A short time ago the successful transmission and reception of ultra-short waves
took place across the English channel, a distance of about twenty-one miles.
Therefore every earnest student should at least study the transmission and recep-
tion methods used for these wavelengths. IWe are fortunate in presenting this very
valuable and practical article on five meter operation by Mr. Somerset, one of
England’s leaders in this work. Mr. Somerset operates station G2DT.

that very few people are busying

themselves around frequencies of

the order of 60,000-ke. (the 5-meter
band), in spite of the prevalent belief,
already mentioned by the editor in previ-
ous issues, that it will be in these re-
gions that radio of the future will lie.
Amateurs have a very great opportunity
to “tell the world” about themselves, if
they will only concentrate a little more
time into investigating the wultra high
frequencies.

It is rather generally assumed that
elaborate and perhaps costly apparatus
is required; whereas this is not the case
at all since, very often, apparatus al-
ready on hand can be altered and
adapted for use on these frequencies.
Any type of variable condenser may be
used for tuning, provided its maximum
capacity does not exceed 50-mmf.; but,
where only a small frequency coverage
is desired, it becomes necessary to resort
to something similar to that shown in
the photograph (which the writer de-

IT IS, unfortunately, only too true

e

One method of insulating and supporting
an ultra-short wave condenser and in-
ductance.

YV
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C1,C2-SEE
TEXT
C3-1000 MMF.

C5-100 MMF.

R1- 4.0 MEGS.

FIG.1

Fig. 1—Above, shows five meter,

receiver,

Top view of Mr. Somerset’s five meter transmitter.

plates of variable condenser at center of base, which are

operated by a cam connected with insulating shaft and knob
on the front panel.

Colpitts short wave

>
Note

signed and made for covering only 7
centimeters in the amateur 5-meter
band) in conjunction with the inductance
plainly seen. It is quite easy to make
and the rotor consists of a 1%-inch
diameter copper dise, which is fitted to a
threaded brass rod which screws through
a bearing (also threaded), and thus can
be made to approach the stator or sta-
tionary dise. The inductance is made
from No. 8 gauge copper wire and is
1% inches is diameter and spaced 3-
inch between turns. On the threaded rod
is fitted a bakelite extension shaft, 8
inches long; and this goes to the panel
of the receiver, to be driven by a large
size General Radio Co. knob. No vernier
dial will be necessary, if a fine thread
is cut on the brass rod.

Reverting to standard condensers
again: these should preferably be small
in bulk; and the writer suggests the
small Hammarlund of 16-mimf. maxi-
mum capacity as a suitable type.

www americanradiohistorv com
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Perhaps the most tricky components
for use in the 5-meter band are the
radio-frequency chokes., After consider-
able experiment, the writer recommends
chokes of 80 to 110 turns of No. 36
D.S.C. wound to a length of 2 inches on
14-inch Pyrex tubing. In the filament
leads, a suitable choke will consist of 70
turns of No. 20 D.C.C. wound on a %-
inch Pyrex tube.

Tuning inductances will be of from
two to four turns, self-supporting, one
or two inches in diameter, according to
circuit and losses introduced by layout,
wiring, etc. Always use fairly heavy
wire for rigidity.

It is not generally necessary to re-
move bases from tubes; but, when pos-
sible, connections should be soldered di-
rect to the tube legs. The grid condenser
in the receiver should be of from 50 to
100 mmf. capacity. For all other con-
densers, .001-mf. is a satisfactory value.

As regards the circuit for the receiver
the Ultra-Audion is very satisfactory
(see SHORT WAVE CRAFT for Feb.-March,
wherein the writer described such a re-
ceiver). So also is the well-known
Reinartz-Grebe, but it is strongly ad-
vised to break away from the usual and,
in full confidence, the writer recom-
mends that the Colpitts be tried. This
is seen in Fig. 1. .

Practical Problems Encountered

The tuning capacity is made up of the
condensers Cl and C2 in series and here
a- problem crops up: Shall we make C1
or C2 the tuning control? Any altera-
tion of one condenser would necessitate
a simultaneous alteration of the other.
The following method is eminently sat-
isfactory. The “vernier” condenser V is
used for tuning and the band is covered
in steps of approximately 15 centi-
meters, or about 1,600-ke. Supposing it
is desired to tune from 5.2 to 5.3 meters,
condenser V is set at the center of its
range and the ratio of Cl to C2 is ad-
justed to give the strongest oscillation
on b5.25 meters; their settings are
marked for future reference and the job
is done. Regeneration control is obtained
by means of the series aerial condenser
C4 and this is very satisfactory but, if
desired, the usual variable resistor in the
«“B” supply lead may be used for regen-
eration control.

No difficulty should be experienced in
constructing such a receiver if it is borne
in mind that very high frequencies are
being dealt with and that, therefore, care
must be exercised in layout and wiring
to keep wires carrying radio frequencies
well away from those at low potential.
If “threshold howl” is encountered, care-
ful adjustment of the “A” current and
the use of a parallel-fed audio amplifier
will usually effect a cure, but, if not, try
insulating the batteries and standing the
receiver upon stand-off insulators. To
obtain a silent background it is neces-
sary to experiment with different - grid
leaks and to see that the rotors of vari-
able condensers are not making a noise
by keeping them clean and greased. Un-
steady signals can generally be cured by

SHORT WAVE CRAFT
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C1,C2 = 1000 MMF.
C3,C4,C5 = 25 MMF.
C6 =12 MMF.
(C4 SERVES AS REGENERATION

Fig. 2— At right, : L2
s{uows five meter _ “ CONTROL ) 0
ultra - audion, short
wave receiver, of the cS c2 e 493 AUDIO
type tried out suc- L1 ] /CG v \\‘O
cessfully by the au- \ \ $ II }
thor, who is one of L h RFC \
England’s leading Cl\q .
experts on ultra- T T =0
short waves, operat- II
ing experimental Vit
station G2DT. L1= 2TURNS 1Y2"DIA. o
L2 = 3TURNS 12" DIA. g, ==
( THESE MUST BE CORRECT | T
b DIRECTION FOR COUPLING.) O
FiG.2
mounting the receiver upon sponge The 5-Meter Transmitter
rubber. What is the best circuit? A rather

Having made the receiver, the first
thing will be to ascertain upon what
wavelength it is working; and a very
simple means will be described first.
Connect up an aerial of 8 feet of wire
and “feel” for a point where the band
may be brought close to the aerial (with
the detector oscillating) without upset-
ting the frequency. The distance from
this point to the free end of the aerial,
multiplied by four, will give the approxi-
mate wavelength in meters. An accu-
rate method of frequency measurement
appears at the close of this article.

Should the would-be constructor not
wish to build the Colpitts receiver, he
may perhaps care to try the ultra-audion
version shown in Fig. 2. This will be
found to be particularly efficient on 10
and 20 meters as well; so it is quite
worthy of attention. The aerial coup-
ling is a special point to be noted; this
method appears to give improved re-
sults. C6 may be a Hammarlund 16-
mmf., with one plate removed.

L2
RFC.

difficult question to answer, since every-
body has his own particular favorite;
but the writer has found that the Hart-
ley is not very efficient, either in theory
or in practice. Good results can be ob-
tained with the T-P.T-G, but the bal-
anced Colpitts appears to be the ideal
circuit, and this is depicted in Fig. 3.
Upon examination, it will be seen that
the grid and plate inductances together
make up the tuning inductance; the di-
rection of winding is such that the one
coil is a continuation of the other, but
the connections to each inductance must
be arranged so that the high-potential
ends are adjacent. Balance is obtained
by adjusting the ratio of the capacities
C1 and C2 for minimum feed current.
This is equivalent to adjusting the tap
on a Hartley transmitter. Do not omit
the R.F.C.’s.

After adjusting the circuit the posi-
tion of the hode on the inductances can
be found with a neon tube and the rela-
tive sizes of grid and plate coils adjusted
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Fig. 3 — At left,
shows a five meter,

short wave trans-

2 > ¥ c1-

< C2. =

8- (00000) R =
fg.3 (00000

T="10 TUBE
L1 = 2TURNS 2"DIA.
L2 =1Y4TURNS 2"DIA.

mitter of the bal-
anced Colpitts type,
utilizing a ’10 tube.

10 MMF.
25 MMF.
10000 OHMS

=—————— (NOTE: FOR A HIGHER
IMPEDANCE TUBE L1AND
L2 MAY EACH REQUIRE

AN EXTRA TURN.)
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BRIDGE  pip 4 — At Ileft,

shows arrangement
used by the author
for measuring ul_tya-

3CT 3

FIG.4

accordingly, so that C3 is at the point
of zero potential. There is not a simpler
piece of transmitting apparatus than the
ultra-audion for 5-meters but it rarely
approaches the Colpitts in efficiency. In
one illustration the writer’s transmitter
(described in the Feb.-March issue) is
shown without a tube in position; the
means of varying the capacity can plain-
ly be seen. Another similar piece of
apparatus is also shown with tube
mounted. These photographs will show
how a 5-meter transmitter should be
made, more clearly than words.

In laying out a transmitter the follow-
ing points are to be observed: mount
tuning condensers as close as possible
to the tube; take the leads to the in-
ductances straight off the condensers;
keep all R.F. leads as short as possible,
and use bare copper wire; see that
masses of metal, such as variable con-
densers and the plate of the tube, are
not in the field of the inductance.

Adjust the transmitter as follows:
Obtain a lamp (for a 10-watt transmitter
a 7-watt automobile bulb may be used)
and connect across it a loop of wire—
3-inch diameter will do. Having ad-
justed the transmitter for minimum
feed, approach the loop to the coil until
the brightness of the lamp reaches maxi-
mum or until a small increase in bright-
ness is offset by increase in feed current,
and note the milliamps reading. Re-
move the lamp and increase the antenna
coupling until the feed current reaches
its previous value. From “The T & R
Bulletin” (Nov., 1930) we find the rela-
tive efficiencies of different transmitting
circuits to be as follows: Ultra-Audion
20% to 40%; T-P.T-G 35% to 45%; Col-
pitts 45% to 559%.

Measurement of High Frequency

And now for the means of measuring
one’s frequency accurately. Start up the
transmitter; couple to oscillator a single-
turn inductance, and lead two hard-
drawn copper wires, parallel, to a dis-
tance of 24 feet. Pull them tight with
two turnbuckles to vrevent vibration.
Bridge a neon tube with rigid leads
across the wire (see Fig. 4), and move
same slowly along wires with a long
stick until it lights up. Leave it there.
Bridge a stiff piece of copper wire across
the parallel wires towards the oscillator,
and move it slowly with the long stick
towards the neon tube. The tube will
be out but, at some point, it will light

le——1/2 WAVE LENGTH —»
ILLUSTRATION

-~ — 2 M. 21EMS. —

4 M. 42 CMS.

OR
4.42 METERS

high frequencies.
Two copper Wwires
are strung parallel
and these wires are
bridged by a neon
tube and two
“shunts.” The meth-
od of using this de-
vice is explained in
the text.

up again. Select a second piece of wire
and place it across the parallel wires at
a point beyond the neon tube—which’
will again go out; move this wire slowly
until the neon tube lights up again; it
will now be observed that the tube is
between two wire bridges or short-cir-

]
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Another view of an ultra-short wave
transmitter built by Mr. Somerset.
cuits, but lights up. It is lighting on

the voltage point.

Each piece of wire across the two
parallel wires represents the start and
finish of the half-wave. Measure with a
meter stick the dis-
tance between the
two wire bridges and
multiply it by two,
because this is the
half-wave.

Now calibrate a
frequency meter
(General Radio type
558-P) to this meas-
urement; a home-
made one will do if
that specified is not
available. Start to

R

Fig. 5—At the right
shows method sug-
gested for building
a five meter “beam”
antenna, useful for

/2 WAVE \RAD IATOR.
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plot a graph. Change the tuning ca-
pacity on the oscillator slightly and
measure the wave again; calibrate to
this and plot another point-—and so on
until at least ten plotted points appear
on the graph. Then draw a line through
the dots, and this will be the calibration
for the transmitter.

To make up a meter, take a 100-mmf.
variable condenser and mount it on a
small piece of bakelite (about 5 inches
square) and bridge it with a single turn
of heavy copper wire 3 inches in dia-
meter. If the condenser is fitted with a
good vernier dial it will make quite a
good wavemeter in conjunction with the
graph furnished by the measurements
carried out as indicated. This wave-
meter will serve also to calibrate the
receiver,

Five-Meter Antennas

It is in the field of aerial design that a
lot of useful research work can be done
but, for starting up, practically any
kind of transmitting aerial may be tried.
Our old friend the ‘Zeppelin” with a
single-turn untuned coupling coil will do
admirably, if the transmitter can be sit-
uated at a current point in the system.
(The writer would refer the reader to
the A.R.R.L. Amateurs’ Handbook for a
full description of Zeppelin antennas.)
There is just one thing to bear in mind
should a Zeppelin be already in use for
the 20-meter waveband, and that is: if
the feeders cannot be altered, try tap-
ping one feeder on to the plate coil and
the other to the grid coil of the Colpitts
transmitter.

If it is desired to use directional an-
tennas, then either of the following may
be tried (but the writer has found the
second to give the stronger signals over
a distance of 12 miles): the first is a
vertical half-wavelength radiator with
four reflectors in line, the center two
being one-quarter-wavelength distant
from the radiator. The second type was,

(Continued on page 66)
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altering the angle or
direction of propa-
gation of a wave,

N
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Short-wave receiver used in radio and
sound surveying.

‘s How Radio and Sound Waves Are Used
| to Survey or Locate a Given Spot
Over Water

J HE oyster, once indicted as an
g I interference producer in radio-
sound surveying on the coast of

the Atlantic Ocean, is about to
1% be outwitted. Or, accepting the Iless
| fantastic theory that the interference
{# had its source in a 5-mile wire used in
14 the off-shore charting operations, the in-
tt duction noises are being surmounted.
»' The Coast and Geodetic Survey of the
i\ United States Department of Commerce
;& has, for several years employed a com-
| bination of radio and sound on the coast
of the Pacific Ocean for surveying off-

1 shore waters during fog or low visibil-
-,';:_ ity; but, when the same system was in-

TUNING CONDENSER
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Above diagrams show paths of sound
and radio signals used in surveying
over water; the sounds from oysters
were suggested as an interference
factor by some experts.

METER . . Wiring diagram of the short-wave
SwiTCH receiver used, appears below at left.

]

troduced on the coast of the Atlantic
Ocean, strange noises—either the click-
ing of bivalves or induction interference
—spoiled reception with the extremely
sensitive sound and radio apparatus.

Difference in Speed of Radio and Sound
Waves Utilized

Briefly, the principle underlying the
radio-acoustic method of ranging is to
utilize the difference between the speeds
of radio and sound waves and, to take
advantage of this, the surveying ship is
equipped with wireless and acoustical
instruments and similar installations are
made at two shore stations. The shock
of a bomb exploded on the surveying
ship travels through water to the two
shore stations and, upon its arrival, it
trips a radio-telegraph key. The radio
signal of the latter is received on ship-
board immediately—thus denoting time
of arrival of the bomb-exploded sound
at the shore stations. Coast and Geo-

{Continued on page 60)
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AROUND THE WORLD

WITH A 15-WATT TRANSMITTER

OW times have changed in ama-
H teur radio! Only a few years
ago it required quite a little
power, an exceptional antenna,
the proper atmospheric conditions, a
good receiver—and the “midnight oil”—
to work across an ocean or across the

continent. Few did it. Then, the man

with the high-power outfit, and the tall

By A. BINNEWEG, Jr.

Complete constructional de-
tails of an “all-wave” trans-
nitter and a short - wave
receiver suitable also for
broadcast reception.

Front view of 15-watt short-wave transmitter.

antenna masts, occasionally did some DX
of which he could talk; and of course,
everybody believed him, whether it was
true or not, because of the shiny panel
and the long white poles, with hundreds
of guys, and two huge cages in the flat-
top (which blew down every now and
then).

Then the short-waves came. It is diffi-
cult to locate a short-wave amateur sta-
tion these days, because the antenna and
counterpoise are only single wires, and
there are no huge stand-off insulators.
A low-power set works round the world
in the daytime! The equipment is simple
to build, the antenna too; the atmosphere
doesn’t have to be exactly right; the re-
ceiver has screen-grid tubes, although
exceptional work is done without them;
and no “midnight oil” is required, but!
Exceptional DX! And all is at a com-
paratively low cost, so anyone can get in
on it. A large amount of power is not
necessary to reach the ends of the earth,
if one operates at the particular hour,
favoring a given locality. More sensi-
tive receivers have made it possible to

secure even better results,
with low power.

A Set to Show Your Friends

The set to be described is
of the ‘“open” construction
which, appeals to visiting
radio friends. There are too
many sets hidden away in
cabinets where no one can
see them. Amateurs, in par-
ticular, like to look at the
“workings”—under the sub-
panel and around the tubes.
You’ve seen them, at radio
expositions, stooping over an
interesting set! A broadcast
set all covered over with
“cans” disgusts them.

End view of 15-watt trans-
mitter showing double sliding
wood base.

www americanradiohistorv com

Another important feature of this set
is its flexibility. Since everything is in
sight, and conveniently located, all kinds
of adjustments to blocking condensers,
gridleaks, antenna coupling, etc., can
easily be performed without even chang-
ing a connection. Thus, the set can be
adjusted for maximum efficiency—and
DX!

The circuit of the transmitter is shown
in Fig. 7; the receiver will be described
last. All parts in the transmitter are
mounted on small panels, which are
screwed to a main chassis; by means of
wooden ‘‘rails,” the whole chassis may be
moved, to obtain the proper antenna
coupling.

The transmitter’s tuning capacities are
double-spaced condensers which were
initially of 43 plates, having a maximum
setting of .001-mf. Every other plate is
driven out with a small screwdriver; and
the lock-nuts on the end plates are ad-
justed so that the remaining plates are
spaced correctly. The final capacity is
about .0002-mf.; and this spacing will
withstand rather high voltages. The
plug-in attachments are mounted on the
condensers, one on the strip supporting
the stator plates, and the other on the
rear end-plate, Small holes are drilled
for the purpose, when the condenser is
double-spaced.

Construction of Inductances

The coils are wound of copper tubing,
and the entire winding for all the coils is
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Top view of 15-watt transmitter.

done at one time. For 40 meters, 9 turns
can be used in each coil; and at 20
meters, 3 or 4 turns is the correct value.
Other coil sizes will be suggested later
wavelengths available to
amateurs. The antenna coil is made
from the same winding and consists of
5 turns. Each coil is provided with a
plug-in attachment, of which many types
are available on the market. The
blocking condensers are 50-mmf. “mid-
gets.”

The four chokes are wound on wooden
forms, 1% inches in diameter, and con-
sist of about 100 turns of No 26 wire.
Small wood-screws and washers hold the
ends of the wire firmly in place, and
leads to the chokes are soldered to these
gscrews. The chokes are mounted at the
corners of the bakelite panel, and held
by small screws. Holes are drilled in
the bakelite for these screws, and the
gsockets and chokes are mounted on the
panel before it is fitted into place on the
chassis. The panel is supported about
two inches above the chassis by lengths
of fiber or metal tubing; long wood-
screws fit through holes at the corner of
the panel, passing through the tubing.

The larger the tuning condensers, the
steadier the note, usually; but the capac-
ities should not be too large, as the effi-
ciency falls off rapidly. It is also desir-
able to have small grid and plate-stop-
ping condensers to steady the wave.
Small blocking condensers reduce the
effect of the tube capacity, and the oscil-
lating current passing through it. The
theory of ordinary tube action requires
a positive charge on the plate; and with
A.C. on the plate, it is positive only half
the time. It is usually easier to obtain
steady outputs with D.C. on the plates.
Ordinarily it is not desirable to operate
a transmitter with A.C. plate source
(“raw”), even in outlying locations
where interference does not prohibit its
use.

Choice of Power Supply
There is no mystery concerned with
the fact that transmitters using D.C.
“get out” considerably better. The low-
frequency note given by a “raw” A.C.

source is more easily lost among inter-
ference, static and other background
noises, besides giving a broad wave with
the power distributed over a band of
frequencies. A D.C. note, with a little
ripple in it, is perhaps the best.

With high value grid resistors, the
tubes may be operated with voltages as
high as 1000 (for tubes like the ’10
type) with no noticeable heating; al-
though a lower voltage and about a
10,000-ohm leak will probably give better
efficiency, over all, at 40 meters.

If the transmitter is operating effi-
ciently, oscillations should not cease
when the ordinary antenna is coupled
closely, and tuned into resonance. It is
not necessary to have a flashlamp in the
wavemeter, or an antenna ammeter, if
the plate D.C. milliammeter is of the
proper range. Resonance is indicated by
maximum plate current, and this indica-
tion may be made sensitive.

Large binding posts are provided for
connections, and the filament by-pass
condensers are mounted between the fila-
ment terminals here; the value of these
condensers is not critical. The sockets
should withstand the higher voltages
used in transmission. The set is hooked
up with No. 12 enameled wire. A saw-
cut in the condenser knobs allows ad-

11oVv. %
33

-

KEY
1
\ rol— ]

39

justment during operation, with an ex-
tension handle

If the set is operated in a self-recti-
fying circuit (see Fig. 1), a transformer
having about 600 volts each side of the
center-tap should be used. This ar-
rangement is simple and economical; but
if only one tube is to be used, some other
type of rectifier is necessary, for full-
wave supply.

A chemical rectifier gives good results.
For about 40 milliamperes per tube, and
1000 volts, plates measuring % by 2
inches of immersed surface are required;
48 jars, connected “bridge” fashion, will
do. The solution consists of distilled
water with 1 oz. of baking soda to the
gallon. “Forming” takes a few hours.
When formed, the solution is “cloudy,”
but there will remain sufficient soda in
solution for proper operation.

A word about adjustment will help.
Before plugging in power, check the
wiring. See that the plate-stopping con-
densers are not “shorted”; and follow the
positive plate lead through, testing for
filament connections. Run the filaments
up to rated voltage. Leaving the key
up, connect the plate voltage. Depress
the key, and note the color of the plates
and the plate current. When not oscil-
lating, most of the power heats the plate.
Set both condensers at about the same
value. Oscillation i1s usually denoted by
a sudden drop in plate current. It may
pe necessary to raise the key each time
an adjustment is made.

Methods of Antenna Coupling

The simplest antenna and counterpoise
is shown in Fig. 1. The 5-turn coupling
coil is connected between the two, and
these may proceed in any directions, as
long as they are separated, and in the
clear. A 23-plate receiving condenser is
connected in series with the antenna, and
the antenna-coil should be about two
inches from the plate coil, for 2-inch
coils.

One of the most important considera-
tions, in any transmitter, is the method
of obtaining the proper coupling between
plate and antenna coils. There are still
some amateurs who believe that there
should be also some definite coupling be-
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MODIFICATION OF DIAGRAM
FOR SEPARATE RECTIFIER. .

Fig. 1—Diagram of 15-watt short-wave transmitter.
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tween grid and plate coils, on the short
waves, in the tuned plate-tuned grid
circuit. Theoretically, there should be
inductive coupling to provide the proper
feed back; but practically, with an aver-
age tube at the higher frequencies, there
is considerable feedback through the tube
itself; so it is found that the distance
between the plate and grid coils is not
of any great importance. If a screen-
grid tube is used as oscillator, the plate-
grid capacity is very small in compari-
son; so it may be necessary to couple
the coils more closely together, in this
special case.

The proper coupling between plate and
antenna coils, however, is more impor-
tant. A very novel method for varying
the coupling is used in this set. The
transmitter itself is mounted on a
wooden frame, which is fitted with a pair
of wooden rails which slide in grooves in
a frame below. This combination, in
turn, slides in two grooves in two pieces
of maple which are fastened in the table
(see photos).

This arrangement allows the whole set
to be moved in two directions at right
angles, allowing one to select easily the
proper coupling value. The only leads
which must be semi-flexible are the plate
and filament leads, and a little bending
of these during experimentation doesn’t
matter. Thus the antenna-coil can be
mounted, together with its associated
equipment, rigidly in place in some con-
venient position, preferably near the
lead-in, although when “feeders” are
used, a little extra wire inside the shack
is sometimes necessary.

The simple antenna-counterpoise sys-
tem should have short leads inside the
station; since the whole of it is supposed
to radiate. On short waves, one needs a
microscope, perhaps, to distinguish be-
tween an antenna and a counterpoise. In
the old 200-meter sets, a generous supply
of wires near the earth constituted the
usual counterpoise, and a more elevated
wire-structure an antenna; but, on short
waves, a very simple arrangement is
sufficient to provide the proper natural
period.

It does not particularly matter which
way the “antenna” or the “counterpoise”
proceed. The “counterpoise” can even be
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Fig. 2—Top view
of short-wave

transmitter.
|
1]
13
8
above the “anten-

na,” if that means {71
anything. The two e
wires should be
separated as much

as possible; other-
wise the fields will

cancel each other

somewhat as in the
“zeppelin” feeder
arrangement,

The entire “radi-
ator” should be,

preferably, in a

straight line. Its

direction in space,

relative to the ground, will influence its
directional characteristics and the loca-
tion of best reception. Every amateur
installation differs, so general rules re-
garding directional properties cannot be
given.

Height is not important but, wherever
possible, the radiator should be well in
the clear and well away from grounded
objects, such as trees, which change the
antenna capacity when the wind blows.
A little time and effort spent in selecting
a good location and properly instailing an
antenna is well invested. It is the an-
tenna, after all, that starts the disturb-
ance in space—and that disturbance
should be as strong as possible for the
available power, other factors remaining

the same.

Low-Loss Construction of Coils

For plug-in coils, copper tubing is
best; but good coils having low dis-
tributed capacity can be constructed of
copper ribbon. This is usually difficult
to wind; either thin strips or dry wood
can be used to support the turns. The
ribbon may alsoc be wound around a
wooden cylinder, upon two strips of cel-

Ny

Fig. 3—Di-
mensions of
15-watt

short -wave

transmitter
sliding base.
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luloid, the turns being cemented in place
with collodion or any suitable household
cement; the cylinder is removed when
the coil is dry. Although having low
losses, these coils are rather fragile.
Coils wound on wooden supporting strips,

which are set into wooden ends, are
stronger.
All leads in the oscillating circuit

should be short and heavy, as the cur-
rents carried are rather high. It is not
uncommon to find the leads connecting
the condenser to the coil-jacks made of
small wire, such as ordinary bus-bar, in
an amateur station. The heavy currents
oscillate in the condenser-coil combina-
tions; so it is equally as important to
have heavy leads to the condenser. Al-
though it is often convenient to use the
same kind of coils in grid and plate cir-
cuits, it is really not necessary to have
such a heavy conductor in the grid coils;
since the currents carried are compara-
tively small. Ordinary wire can be used
for the grid coils with good results and
with a saving in cost.

In a Hartley circuit, it is convenient
to use clips for proper adjustment. These
clips should be of brass, since “iron’’ ones
will often heat; this is particularly no-
ticed in high-power oscillators. In the
Hartley arrangement, only that part of
the inductance across which the con-
denser is connected will carry the heavy
currents. Ordinary copper ribbon (such
as found in Ford magneto coils) pro-
vides sufficient surface for the usual cur-
rent values. Only the better types of
condensers should be used for the oscil-
lating circuit; since any heating, in some
other types, often causes insulation
break-down, finally.

It is well known that a high ratio of
inductance to capacity will give a con-
stant oscillator frequency; but this ratio
should not be too large, since the effici-
ency falls off rapidly. To secure the
proper ratios, the following coil sizes are
suggested for short-wave use, for a 10
tube transmitter:
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Front view of short-wave receiver.

Waveband  Coil Diameter No. of Turns
80-meter 23" 10
40-meter 215" 5
20-meter 21" 3
10-meter 2" 2

For the 10-meter band, the necessary
coil value will be influenced to some ex-
tent by the tubes used, and other par-
ticular circuit conditions and factors of
construction. All of the above coil sizes
are for coils of copper tubing.

Layout of Transmitter

The transmitter chassis is something
quite extraordinary and will be described
in detail. As may be seen in the illus-
trations, it is of open construction, so
that everything can be easily adjusted
and everything is also, in plain sight.
The proper coupling between primary
and antenna coils is important and is
usually difficult to obtain; especially if
the coils are mounted above the set and
in the clear. It is better to arrange the
set-up so that the plate coil can be ad-
justed, instead of the antenna coil, if this
can be done without any changes within
the set itself. The entire set is mounted
on a light wooden frame (see photos and
drawings, Figs. 2 and 3), to which the
panel is attached by means of long wood-
screws fitting through holes in the panel
and then througl pieces of fiber or metal
tubing, thus supporting the panel above
the frame. If the set is mounted in
approximately the correct relation to the
antenna coil at the start, there will be
little difficulty in securing the proper
antenna coupling. The only flexible leads
are those supplying plate and filament
power and, of course, a little bending of
these is of no consequence; since, when
final adjustments are once made, these
leads can be wired in solidly.

Complete dimensions are given for
construction of the chassis in Figs. 2 and
3. Measurements between parts are also
given; so that this arrangement, which
has proved both simple and flexible in
practice, can be duplicated exactly by
any constructor. It is a very efficient
arrangement.

Although maple wood was used for the
chassis illustrated, this may be difficult
to secure in some localities, or some other
good wood may already be available. Any
good wood which ean be worked easily

and which gives a good finish, can be
used, of course. It is preferable to var-
nish or shellac the frames to improve
appearances; it will then be much easier
to convince the family that a good-looking
set on a table in the home will not de-
tract from the appearance of the room.

The values of midget condensers used
for blocking will ordinarily have little
effect on transmitter operation, beyond
a certain minimum. To adjust the set
to any desired frequency, one simply
tunes both plate and grid condensers to
about the same dial setting.

Quite a little expense can be elimin-
ated by using a flashlight-lamp in series
with the antenna, instead of the more
expensive meters. A length of No. 14
copper wire across the lamp serves as a
shunt; it will be necessary to experiment
with the lamp and shunt to obtain the
correct values. If a plate meter is used,
resonance with the antenna is denoted by
maximum plate current. Although it is
a good idea to use meters, a set can be
operated temporarily without them. It
is, of course, important to operate the
tubes at correct filament voltage; a meter
for this adjustment can ordinarily be
borrowed. Since this set was designed
for operation from an adjustable A.C.
filament source, no rheostat is shown;
but one can be added if desired.

Receiver for All-Around Use

Although some amateurs employ an
elaborate receiver, employing one or
more stages of
screen-grid amplifi-
cation and often a
‘‘peaked’’ audio
stage, these receivers
are not adapted for
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greatest use only in the amateur bands.
Many amateurs, however, listen to short-
wave broadcast stations and so a receiver
covering somewhat more kilocycles, and
having a more or less “flat-response”
audio amplifier is employed. Such a re-
ceiver is shown in the illustrations, the
circuit being shown in Fig. 5. It will be
noticed that sufficient space has been
allowed, at one side of the baseboard, so
that a stage of screen-grid R.F. amplifi-
cation can be added later if desired.

It will be noticed that the throttle-
condenser regeneration control has some-
what more capacity than found in some
short-wave receivers. It is found that a
large throttle-control causes somewhat
less detuning of the main circuit and has
the advantage that it is simpler to ad-
just; the set will hold its calibration
somewhat better for given conditions of
operation. Although a small “midget”
condenser can be employed for the tuning
condenser, one often has available a con-
denser with larger plates which can be
used for this purpose. The throttle-con-
trol should be about .0001-mf. or larger;
otherwise the size of tickler winding will
become quite large and often very diffi-
cult to adjust so that the condenser will
give proper control.

The relation of the parts in the set,
and their distances apart, often have
quite a little to do with the operation of
a short-wave set. It is for this reason
that a baseboard layout (Fig. 4) of this
receiver is given. This arrangement has
worked to perfection; so the builder can
proceed and feel reasonably assured, if
good parts are used, and the set is prop-
erly wired, that good results will be ob-
tained at the start, as the outfit has been
thoroughly tested beforehand. It is dis-
couraging, to say the least, to connect up
a set and have it refuse to pertorm.
Short-wave sets are cheaper to build than
ordinary broadcast receivers but they re-
quire more care in adjustment.

Choice of Parts Optional

Parts which are not of the proper size
for broadcast work can be used, and
these are obtained for a small sum, or
from the junk box. The coils can be
constructed, if desired, although many
types of good plug-in coils can be ob-
tained at a nominal cost. A R.F. ampli-

short-wavebroadecast
reception; while they
are often more ex-

pensive and, there-

fore, find their
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fier can be added to the set easily, as
there is plenty of room; but good distance
can be obtained with but the two tubes,
and the R.F. amplifier may be added
later.

The construction is almost self-evident
from the illustrations. The panel is
drilled for the condensers and rheostats;
and the ’phone jack and filament-switch
are mounted at opposite sides. The di-
mensions may be obtained from the list
of parts, and the spacing is as shown in
the front view of the completed set; no
drilling template being necessary. Mount
the equipment on the panel and base-
board, then wire the set, making the
more important leads as short as pos-
sible. A few inches of extra wire makes
little difference at about 40 meters; but
at 20 meters it may cause difficulties,
since the total inductance used is already
small. It is the kilocycle range covered
by one’s tuning condenser, that really
matters; a 3-plate condenser is large
enough, and a larger size will make it
more difficult to tune in broadcast sta-
tions.

The bakelite panel can be replaced by
a wooden one if desired, if a good dry
wood is used for the purpose; some
woods can be boiled in paraffine to adapt
them for this purpose.

Control of Operating Voltages

Tt is an advantage to use separate fila-
ment rheostats for the detector and am-
plifier tubes. Different tubes can be used
and the proper setting for each tube can
be obtained. Since proper oscillation
and to some extent, the range over which
this takes place, depend upon the fila-
ment setting, it is advisable to obtain the
proper setting, which is usually at rated
filament voltage. If a filament switch
is used, it is possible to maintain the
proper value without changing the rheo-
stat each time. The ’00-A tube requires
about 5 minutes to settle down to proper
operating condition; there is at first a
tendency to “howl”,
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should be .00025 mf. The choke can be
constructed by winding 20 turns or so,
of No. 36 wire on a %-inch dowel.

Although ’99 tubes are used in this set,
any standard tubes can be used. The
plug-in coils available on the market are
already provided with tickler windings;
so little difficulty will be experienced in
getting a set going if such coils are pur-
chased.

For best results, the parts should be
mounted with reasonable care. The ar-
rangement used in this set is quite
efficient; all dimensions are given, so that
the set can be assembled easily. It is
important to connect the rotors of both
condensers to filament, and to mount the
tickler-coil (if home-made coils are em-
ployed) at the filament-end of the sec-
ondary coil; otherwise anything might
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Fig. 5—Wiring diagram of short-wave receiver here described.

The secondary condenser consists of 3
plates and the throttle-condenser of
about 13; although any size up to 23
plates can be used with good results. A
vernier dial is used on the secondary
condenser. The tuning condenser has a
S.L.F. cut, and the other S.L.C.

The baseboard may be of any suitable
wood; this may be covered with a piece
of ordinary dark linoleum, on which the
battery leads are run directly. The base-
board is one inch shorter than the panel,
to fit the cabinet. The different types of
cabinets are legion. Holes are drilled at
the rear for the battery leads; if flexible
leads are used, and the holes are suf-
ficiently large, the panel can be easily
withdrawn to change coils,

The post strips are supported by small
angles. If the tube hums when oscilla-
tions start, try a different value of grid
resistance. When using a long, outdoor
antenna, either use a small series con-
denser, or keep the coupling loose, so the
receiver will oscillate easily. As sug-
gested in the wiring diagram, try the
grid-return to the filament on both the
positive and negative sides; some tubes
work better on one side than on the
other. The usual value of grid leak is
about 5 megohms; the grid condenser
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List of Parts for Transmitter

2 UX ’10 power tubes
2 Bakelite UX sockets
2 .001 mfd. variable condensers—13-plate (for
double spacing)
4 Variable “‘midgets” .00005 mfd.
2 Transmitting grid resistances (about 10,000
ohms each)
2 .002 mfd. Filament by-pass condensers
350 ft. No. 26 d.s.c. wire for chokes
2 ft. 1%-in. diameter wood for chokes
2 Dials
12 ft. 1% by 1 inch maple for chassis
2 pcs. bakelite, 414 by 6 inches
1 pc. 2 by 6-inch bakelite for post strips
1 pc. 7% by 7%-inch bakelite (all bakelite -
inch stock)
25 ft. 1{rinch copper tubing for 40-meter coils
only
10 ft. No. 12 enameled wire for wiring set
5 large binding posts
Wood screws, machine screws and nuts, etc.
List of Parts for Receiver
2 Dials
2 30-ohm rheostats
1 Telephone jack
1 .00025 mfd. grid condenser—mica
2 UX sockets
Detector tube, *99 or °00-A
Amplifier tube, 99 or ’01-A
1 r.f. choke coil
1 good audio transformer
1 set short-wave coils
1 3- or 5-plate tuning condenser
1 Throttle condenser, 13-plate (not critical)
7 Lettered binding posts
2 Post strips
1 7 by 18 panel; bakelite, hard rubber, or even

wood
Wood screws, brass angles,
and nuts, ete.

machine screws
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The SUPERIOR SHORT WAVE
RECEIVER USeED AT G2DT

HE receiver, seen in the photo-
graph of experimental station
G2DT, is designed for amateur
code and broadcast phone recep-
tion. From the diagram, it will be seen
that it employs a screen-grid T.R.F.
stage, followed by a screen-grid detector.
Out of fairness, I must state that the
screen-grid tubes used here are “Mazda

By E. T. SOMERSET,

Owner and Operator

This article gives the S-W

“ham” an idea of what is being

used in England for the recep-
tion of long distance signals.
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8G-215” which are identical in mi- L
cromhos with the American ’24; but

their grid-to-plate capacity is five times
less and this is, of course, an enormous
advantage. However, there is no reason
to suppose that the new ’32 will not
make an admirable substitute, in spite of
its 0.02-mmf. grid-to-plate capacity.

In using the sereen-grid tube as a de-
tector, it must be remembered that the
voltage amplification depends almost en-
tirely upon the load impedance; hence the
overall frequency-characteristic of tube
and load is very different from what
would be obtained from a three-element
tube, or “triode,” having low plate im-
pedance.

One way of explaining this difference
between the screen-grid tube and the or-
dinary “triode” is to say that, in the
circuit of the latter, where the load im-
‘pedance is usually higher than the plate
resistance, the current through the load
is determined more by the load impe-

Wiring diagram of G2DT

when the load resistance is equal to the
plate resistance of the tube. This, how-
ever, is impracticable; as it would mean
a plate resistor of the order of one
megohm and would cause an appalling
drop in the voltage applied to the plate
of the tube. It is necessary, therefore, to
strike a balance and, if 300 volts “B” is
available, it is usual to use a plate re-
sistor of the value of 250,000 ohms. If
the available voltage is only 180, then it
behooves us to use a resistor of 100,000
ohms, to obtain efficiency. This value is
shown in the diagram at RA4.

It will be observed that a wvariable
resistor is shown at R2, and with good
reason. The screen-grid tube is, in real-
ity, extremely critical as to the screen-
grid voltage, when functioning as a de-
tector; and this control, when properly
regulated, will show a reading of the
order 0.8= to 1.0= milliampere upon the
meter in the plate circuit. Such a read-
ing will be indicative of correct func-
tioning.

The coil forms used are “R.E.L.)”

short wave receiver, em-
ploying one shield grid
R.FF. stage ahead of re-
generative detector, feed-
ing into a resistance-
coupled A.F. stage and
then into a second trans-
former-coupled stage.

This diagram shows meth-

od of adding another R.F.

untuned stage to G2DT’s
receiver.

e

dance than by the plate resistance. In
the screen-grid circuit, the plate resist-
ance is almost invariably higher than the
load impedance; and the current is de-
termined mostly by the plate resistance
instead of the load impedance.

The maximum output from the screen-
grid tube, used as a detector, is obtained

INDUCTANCE DATA TURNS

L1 L2 L3
3.600-Ke. .uovvivnniinininnnin., Prim: 9 Secy: 16 Prim: 9 Secy: 15 6
EU00=Jc. .o .0 amee cat i B, Prim: 4% Secy: 7 Prim: 4% Secy: 7 6
14,000-Ke.  ...coviiinn i, Prim: 23} Secy: 8% Prim: 2% Secy: 31 5
28,000-Ke.  ..onvneiiniiiiinin Prim: 1 Seecy: 13, Prim: 1 Secy: 1% 5
SPACING BETWEEN TURNS

L1 L2 L3

3,600-Ke. ..c....... AL . Prim z Secy: %" Prim: " Secy: %" s
T000-KC. wuivveiiinneanansns Prim: %" Secy: &” Prim: " Secy: %" g
14,000-Ke. . ovvivinininennnnnn. Prim: 14" Secy: 14" Prim: 14" Seey: 4” g
Z1000-Ke: . ! ..o W . s Prim: 14" Secy: F"” Prim: 14" Secy: 5" 18"

14” gap allowed between WINDINGS
AL, WOUND ON R E¥I. SKELETON FORMS
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C10=200MMF.
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+45 O

O+135 +450

whose average diameter is 13 inches;
they are of trulx skeleton construction
and, if wound with 27/42 D.S.C. Litzen-
draht wire, will be found to be extremely
efﬁcient.. For Cl and the tank capacity
C2, the Hammarlund “MC/23” con-
densers can be used as very little surplus
metal appears in their construction. The
vernier, which is wired in parallel with
C2, is an “R.E.L.” adjustable, but Card-
well’s new type will serve just as well.

When the set is used as an amateur-
band receiver, the tank C2 is set by
means of a wavemeter in the desired
band; and the stator of the vernier is
adjusted at such a distance from the
rotor that full dial-spread 1is obtained.
When it is desired to listen to short-wave
broadcasting, then the tuning is done on
C2 and the vernier is used for an accu-
rate settimg of resonance.

(Continued on page 71)
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Mercury Vapor Rectifiers
“4 Major Rapio ADVANCE”

each new science that the work of

mountebanks and clowns should re-

ceive the utmost of public acclaim,
while the true advances go unheralded.
It is true that, so long as the “inner
fold” realizes the worth of a new de-
velopment, the commercial advance of the
art will be unimpeded by this condition—
it is we of the “outer circle”—the ama-
teurs—who suffer.

IT seems to be one of the faults of

The Greatest Radio Advance
A great British engineer, visiting this
country to study the commercial ad-

By C. H. W. NASON

A famous British engineer visit-
ing this country recently, stated
that in his opinion the greatest
radio advance was the develop-
ment of the Hot Cathode, Mer-
cury Arc Rectifier tube! HHere
is some data on how to use them.

a measure the extreme advance which
has taken place in rectifier tube design.
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FIG.A )

Fig. 1—Illustrates rectifier circuit employing two of the new Hot Cathode, Mercury

Arc rectifier tubes at A and B.

Here only one-half of the voltage of the power

transformer is available at any one instance.

vances in radio communications, when
asked what new development most im-
pressed him, replied, “The Hot Cathode
Mercury Arc Rectifier”! The writer
concurs heartily in this opinion, and it
is with no little faith in the value of
this device to his fellow amateurs that
he passes on this agglomeration of first-
hand information and hearsay.

Heat—when viewed in connection with
the plumbing art—represents an accom-
plishment—a gain. When seen from the
viewpoint of the radio engineer, it rep-
resents a loss and a constant source of
trial and tribulation. The ’80 rectifier
tube handles, usually, a power in the
neighborhood of 50 watts; the heat de-
veloped by the tube under normal operat-
ing conditions is sufficiently great to re-
quire special consideration as to ventila-
tion. The filament or “cathode” power
consumption is 10 watts which, of course,
contributes to the heating effect in a
small measure.

I.et us now consider a rectifier tube
capable of handling a power of 75,000
watts, with its elements in the ’04A 250-
watt tube envelope (5% by 143% inches
overall) and with a filament drawing
twenty amperes at five volts (100 watts).
This tube runs at a safe temperature,
despite its capabilities, and illustrates in

The tube described above is the DeForest
569 hot-cathode mercury arc rectifier. It
is, of course, outside the demands of all

amateur needs, and is cited merely as
practical evidence of what these new
tubes can do.

There are, however, two other tubes in
the family which fall under the heading
of amatewr equipment; although the
smaller of the two will fulfill all normal
requirements. Their specifications fol-
low:

These two tubes operate at the same
vol.age but have different power ratings,
fitting them for differing services. For
example, with a transmitter employing
two type '52 tubes (requiring a total of
0.2-ampere at 3,000 volts) the 566 would
be chosen. If, on the other hand, we
desired to supply voltage for a multi-
tube transmitter with modulation equip-
ment, the total plate current would de-
mand the use of the 572,

Meaning of “Inverse Volts”

The voltage rating in the table above
makes reference to a factor heretofore
unnoticed: that is, the “Maximum Peak
Inverse Volts.” This refers, not to the
voltage of the power supply output, but
to the maximum voltage which can ap-
pear across the tube during the reverse
half-cycle in a full-wave system, when
the tube in the opposite branch of the
circuit is rectifying. This factor is the
peak (not the R.M.S.) voltage of the
total transformer secondary winding,
minus the drop through the tube and its
filament circuit. The reason for the
high efficiency of these tubes rests in the

Filament Filament Max. Inverse Max. Peak

Type Volts Amps. Peak Volts Plate Curr. Base Size
566 2.5 5 7500 0.60 Ux 216" x 63"
572 5. 10 7500 2.5 50 w. Std. 27" x 718"

I FIG.2
Tl —_—
T3 R - L1 L2
, + %\
T2 } — — %
O—%— > 5 C =, b
c3 c4 4
/
—a - /=
: /
N ) - LOAD
O—H NI - |

Fig. 2—Shows the author’s circuit arrangement for a vbltage-doublin'g system,

which employs four rectifier tubes.

The full transformer voltage is available.,at’

all times. A
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small resistance within the tube itself.
The -losses are equivalent to the usual
I2R, where I is the current through the
tube and R the internal resistance. This
internal resistance in the 566 is so small
that little energy is dissipated in heat
and the drop through the tube and fila-
ment circuit is not in excess of 15 volts.
We may therefore mneglect this internal
drop and assume that the maximum peak
inverse voltage across the tube is 1.4
times the R.M.S. voltage available at the
outer terminals of the secondary. This
allows us to employ a total secondary
voltage slightly in excess of five thou-
sand volts in a standard full-wave cir-
cuit—2,500 volts on each side of center
tap. Because of the low drop through
the tube proper, the regulation of the
system is fairly good; the variation in
output voltage with varying load current
being limited -to the IR drop in the
filter reactors and in the transformer
winding.

If the full value of this improvement
in the regulation is to be obtained, the
filter reactors and the power transformer
must be designed generously and must,
of course, be insulated against break-
down between windings at the high vol-
tages involved. This property of the
tubes, together with the low losses, con-
stitutes the superiority of the device
over all preceding systems. It is now
possible to produce an intermediately
high voltage supply, with better regula-
tion characteristics than those obtainable
with a motor-generator unit, at reduced
initial ‘cost and at greatly reduced op-
erating costs.

How to Use the New Rectifiers

In the writer’s opinion, the amateur is
not half so interested in the theory of
a new device, as in the means of its
adaptation to his particular problems.
We will not therefore deal at length with
the theory of rectifier circuits as a
whole, but with actual systems employing
these tubes and with the safety measures
necessary.

It will be noted that each system in-
cludes filament transformers separate
from the plate transformers. While
these tubes have a low internal drop at
operating temperatures, the drop is ex-
tremely high during the warming-up
period. If the plate voltage were to be
applied during the warming-up period,

" certain destruction of the tubes through

excess heating and possible destruction

An Efficient

SHORT WAVE CRAFT

of the other apparatus would result. For
this reason, the filament and plate-supply
systems have separate power control
means; and the filament current should
be on for at least 45 seconds, before the
plate supply is closed. The temptation is
always strong to see what will happen
if these instructions are not followed. If
you are more interested in pyrotechnics
than in radio, this is a good idea—if not,
it will be best to take the writer’s word
for it.

New Relay Useful for Controlling Plate
Circuit

While separate power-control switches
will solve this problem, the amateur with
an artist’s sense of the beautiful will be
intrigued by the new Ward-Leonard Self
Re-cycling Time Delay Relay. This de-
vice will automatically connect the plate
supply system at any time within 60
seconds after the closing of the main
power-control switch,

Because of the limitations of the
tubes, it is not possible, with the normal
full-wave circuit, to obtain an output vol-
tage much in excess of 2,500 D.C. If
full protection of the tubes and other
equipment from surges is desired, an
even lower output is to be recommended,
with the use of an inductive input to the
filter system. The use of the condenser
input allows a higher terminal voltage
at the filter input, but reduces the cur-
rent capacity of the system. It is pos-
sible, with mathematical formulas, to cal-
culate these factors to a marked degree
of accuracy; and those of a technical
turn of mind may discover these in the
references following. We will concern
ourselves with the actual circuits and
apparatus rather than with theoretical
considerations.

Voltage-Doubling

Where it is desired to obtain a higher
output than is possible with the usual
circuits, the woltage-doubling principle
may be employed. In these systems the
full transformer voltage is available at
all times, rather than that of one sec-
tion.

In the rectifying circuit shown in Fig.
1, the usual full-wave rectifying system
is employed. During the first half-cycle
of each A.C. wave, the current path is
through the tube “a’” and the load, back
to the transformer center tap. During
the second half-cycle, the flow is in the

of Push-Pull C.W. Transmitter and
Power Supply. This transmitter was
designed by Mr. George Grammer, As-
sistant Technical Editor of Q.S.T. The
transmitter (right) may be built from
radio receiver parts, the constructor
having to wind special inductances
which are composed of % inch cobper
tubing. The power supply illustrated
at left, is of the well-known National
makeé, and the parts used in building
the push-pull transmitter are also of
the National make.

This transmitter, according to its
desizner, has great ‘‘reaching’’ possi-
bilities, the transmitter requiring two
*45 type tubes, in push-puli, with
about 350 voits D.C., on the Dplates.
More about this transmitter later.
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same sense, through the tube “b.” Only
one-half the voltage of the power trans-
former is available at any instant.

The wvoltage-doubling system employs
four tubes, connected as shown in Fig. 2.
The current flow through the system dur-
ing the first half-cycle is through the
tube “¢,” the load, and back through
“b”; its path during the second half-
cycle is through “d,” the load, and “a.”
The full transformer voltage is available
at all times, with no increase over the
conditions obtaining in Fig. 1, as to the
inverse peak voltage across each tube.
In all the full-wave systems, the current
through each tube is flowing during one-
half cycle only, and is approximately
one-half the load current.

The legends of the two figures are in-
terpretable from the table following:

List of Apparatus

a, b, ¢, d, DeForest 566 hot-cathode mer-
cury-arc rectifier tubes;

T1, Amertran H 66-A heater trans-
former;

T3, Amertran P 4656 plate supply trans-
former;

T3, Amertran H 4648 heater irans-
former;

Li, Amertran 4725 filter reactor;

L2, Amértran 557A filter reactor;
Ci, Aerovox 1503 1500-volt condenser
(2-1 mf., units);
Cz, Aerovox 1503 1500-volt condenser
(4-1 mf., units) ;
Ci, Aerovox 2503 2500-volt
(2-1 mf., units);
C4, Aerovox 2503 2500
(4-1 mf., units).
The first system is capable of an out-
put of 1200 volts at 175 milliamperes.
With the voltage-doubling system, the
voltage and current values are double
these ratings. It should be understood
that the writer has specified here stand-
ard apparatus of a generally available
character. Where higher voltages than
those specified are desired, the plate
transformer’s secondary voltage must be
increased accordingly. The heater trans-
formers are satisfactory at much higher
voltages, and need not be changed. The
manufacturers whose equipment is speci-
fied above will be glad to furnish quota-
tions on special equipment.

condenser

volt condenser

Bibliography
O. W. Pike—Q S T, Feb., 1930.
R. W. Armstrong—I.R.E. Proc., Jun.
1931.

Push-Pull CW Transmitter and Power Supply

The accompanying illustrations show
an interesting and very efficient design
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De Forest
Short Wave

Receiver

Oune of the newest and extremely compact,

short-wave recetving sets, suitable for use

on aircraft, motor boats, etc. This recerver

measures only 5" x 6" x 9. It uses plug-in
coils and has four tubes.

SHORT - WAVE receiver,
A said to be as efficient as any

and with the added virtues
of extreme portability and com-
pactness, has been announced by
engineers of the De Forest Radio
Company. It is said to be particu-
larly applicable to the receipt of
amateur and short wave broadcast-
ing, where a small set is desired.
The precision with which this in-
strument has been designed is evi-

SHORT WAVE CRAFT
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Appearance cf the new DeForest Short-Wave Receiver,
which is extremely compact, although it has four tubes, in-
cluding two stages of audio.

denced in the fact that except for
the plug-in tuning coil, which is lo-
cated on the top of the case, the en-
tire receiver, including four vac-
uum tubes, is enclosed in a case
measuring only 5 x 6 x 9 inches.
The circuit design of the new re-
ceiver is by no means revolution-
ary, the outstanding advantages
being the simplicity and economy
of space effected without sacrific-
ing performance. The circuit in-

Rear view of DeForest, 4-tube, short-wave receiver with part of metal
casing removed.

www americanradiohistorv com

cludes one stage of aperiodic radio
frequency, using the screen-grid
tube, a grid leak and grid condenser
detector employing a 412A tube,
and a two-stage transformer-
coupled audio amplifier employing
401A and 412A tubes. A separate
C bias lead is included so that any
other type of output tube may be
used without necessitating changes
in the wiring circuit of the re-
ceiver. The entire assembly, in-
cluding tubes, coils and battery
cable, weighs 714 pounds.

Plug-in Coils Used

The standard production model
of the new receiver includes four
plug-in coils with a tuning range
of 14 to 195 meters. Of course the
ambitious amateur may wind up
other coils to cover higher or lower
wavelength to suit his individual
requirements and desires. These
four coils, with their accompanying
regenerative tickler coils, are
wound on thin bakelite tubing pro-
vided with four pin-jack prongs.
The three lowest wavelength coils
are made of No. 18 enameled wire
and the largest of silk covered No.
28 wire. The tickler coils are all
of No. 28 silk-covered wire.

The unusually small dimensions
of the receiver are made possible
by the ingenious mounting assem-
bly, in the form of bakelite sub-
panel, located three-fourths of an
inch below the top of the cabinet.

R IEI——
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Top view of De-
Forest Short Wave
Receiving Set which
utilizes 4 tubes, the
metal cover being
removed to show the
tube sockets and
plug-in coil pin
sockets. This com-
pact receiver has
two stages of audio

and will operate a
loud speaker.

Lo o o o 4

The sockets from which the vac-
uum tubes are suspended upside
down are incorporated in this sub-
panel. The two audio frequency
transformers are mounted on the
two end plates of the aluminum
case, and the two midget variable
tuning condensers as well as the
variable resistance regeneration
control are attached to the front
panel. The resistances and re-
maining 214 microfarads of by-
pass condensers occupy the re-
maining space at the rear of the
cabinet. For further simplifica-
tion, the leads of the battery cable
are soldered directly to their
proper positions in the wiring,
eliminating all binding posts and
connections. All of these battery
and telephone leads are bypassed
to the grounded frame of the re-
ceiver.

Regeneration Control Feature

The tuning of the receiver is
accomplished by means of a prin-
cipal .0001 microfarad midget
condenser, shunted by a .00005
microfarad vernier. The regenera-
tion is controlled by means of a
25,000-ohm variable Super Tona-
trol connected in series with the
battery supply. As a precautionary
measure, a 40,000-ohm fixed resis-
tor is shunted across the secondary
of the first audio frequency trans-
former, to prevent possible “fringe
howl,” or radio frequencies feed-
ing into the audio amplifier.

The voltage applied to the tubes
of the new receiver are as follows:
R.F. plate, 90 volts; R.F. screen-
grid, 45 volts; detector plate, 45
volts; first audio, 45 volts plate
with a filament minus connection

for grid bias; second audio, 90 volt
plate with 414 volts grid bias.

Any Size Aerial Works

The receiver in general is flex-
ible, permitting its use in the
smallest space and with almost any
other type of tube desired, includ-
ing the type -99 if dry cell opera-
tion is more convenient. Due to
the aperiodic antenna circuit (a
5,000-ohm resistor) any length of
antenna may be used without dis-
turbing the calibrations of the re-
ceiver. Thirty feet of antenna was
used in the laboratory, but equally
good results were obtained with
any other length of aerial.

The characteristics of the stand-
ard tuning coils are as follows:

The wiring of the receiver is

43

easily reached, being entirely on
the subpanel, between it and the
top plate of the case. Great sta-
bility of operation is assured, as
the longest lead in the oscillating
circuit of the receiver is 115
inches in length.

Due to its many popular feat-
ures and the fact that the tuning
coils cover the popular DX band,
the receiver has not been confined
to industrial and governmental
applications, but will be made
available to the public.

The Only Place!
Where You Can Find All the
Latest

EUROPEAN NEWS
on

SHORT WAVES

Is In the Pages of This
Magazine

The next issue will contain the
usual quota of

Short Wave Receiving Set
and other designs from the
Laboratories of Europe’s lead-
ing engineers.

Threads  Tickler
Coil Primary Tickler Wavelength  Per Inch Spacing
No.1 3turns No.18 3turns No.28 14to 25 meters 6 14 inch
No.2 Tturns No.18 3turns No.28 23to 49 meters 11 1% inch
No.3 18turns No.18 4 turns No.28 45to 95 meters 11 14 inch

No.4 26 turns No.28 6 turns No. 28

pLuc N — 7
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93 to 105 meters wound tight %4 inch
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This diagram shows how the various parts of the new DeForest Short-Wave
Receiver are connected.
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The “Egert” SWS-9 Super-Het

Short Wave Receiver
By JOSEPH I. HELLER, E.E*

This new short-wave receiver of the Super-Heterodyne type, has a

range up to S50 meters.

changes the waveband to which the set responds.

A.C.operated and receives phone as

PN

Fig. A
In this front view
of the “SWS-9,” the
single plug-in in-
ductance L1 is seen
in its shield. This
unit contains both
oscillator and an-
tenna coils, the de-
tails of which are
shown in Fig. 4.
The power pack, at
the left, rear, intro-
duces mno percep-
tible hum. This set
tunes with superb

ease.

leading short-wave experts, that

the super-heterodyne represents the

last word in receivers of the high
sensitivity, long range class. The short-
wave super-heterodyne receiver about to
be described embodies the results of over
eight months of concentrated research.
This receiver can be built up from a kit,
with the assurance that it will work in
a very satisfactory manner.

This super-heterodyne operates en-
tirely from the 110 volt A.C. lighting
circuit, without any disagreeable hum,
thanks to the carefully designed ampli-
fier circuits and plate supply filter.

One very important feature of any
short-wave receiver, is that it should not
be necessary to change more than one
plug-in coil for each waveband desired.
Furthermore the builder of such a re-
ceiver as this naturally expects sensi-
tivity considerably above that of the
ordinary short-wave set and also a se-
lectivity sufficient to completely elimin-
ate any chance of interference; with the
gain at all frequencies practically the
same in value. This receiver tunes in
both short-wave broadcast and C.W. sig-
nals with equal facility and efficiency.

Simplification of AIl Controls

The disadvantages, of the ordinary set,
to be overcome are as follows: absence of

I T has been conceded by many of the

volume control; extremely ecritical and’

l:nife-edged regeneration control; a re-
reneration control whose setting varies
with every frequency; plug-in coils that

*Chief Engineer, Wireless Egert Engineering Co.
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make necessary a major operation in
changing; low output; and, in most cases,
two dial controls. This article is in-
tended to cover each point in the design
and construction of the “SWS-9 set”;
and thereby to enable any experimenter
both to see the worth and desirability
of the ideas incorporated, and to con-
struct this receiver with a minimum ex-
penditure of time and effort.

Let us take the features desired and
show how it was possible to evolve a
rather rough idea of the finished set, by
merely making sure that all of the de-
sirabilities were included in the design.

First, we have non-critical control. As
anyone knows who has ever tuned a
short-wave receiver, the regeneration
control is probably the most tempera-
mental adjustment ever conceived for use
in. any set, whether broadcast or short-
wave. The most sensitive portion of the
detector’s characteristic is at such an
extremely critical point that, by the time
a station has been sufficiently well tuned
in to be audible, most of the pleasure
has been eliminated from the proceeding.

The answer to this problem is to incor-
porate the regeneration control in such a
circuit that it will be isolated from the
frequencies being received; by so doing,
it may be adjusted at the point of great-
est sensitivity. 'The superheterodyne
principle immediately comes to mind;
and so it was decided {the receiver must
be a superheterodyne and thus free from
critical regeneration settings. This ecir-
cuit, too, has other advantages. ‘

The problem of the plug-in coils was
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Shifting a single, shielded plug-in unit,

T he receiver is all

well as C.1IV .

a hard nut to crack. It was early de-
cided that they would have to be oper-
ated from the front of the set, making it
unnecessary to lift or remove any covers
or to search around in the dark for
sockets. Only one coil must be used.
Since the design was a superheterodyne,
and absolutely no hand-capacity effect
from the coil was permissible, it be-
came necessary to do two things: first,
to put both oscillator and detector tuning
inductances in the same unit; and, sec-
ond, this unit had to be perfectly shielded.
It will be seen, later, how neatly and
effectively this last item was arranged.

Most manufacturers of short-wave re-
ceiver kits, for some strange reason, have
repeatedly neglected to include volume
controls, making it necessary either to
detune the set, or lower the regeneration
control (the latter expedient being im-
possible when receiving CW signals.
Therefore, a volume control was in-
cluded in the design.

In order to make the output equal to
that of the ordinary broadcast set, it was
decided that two type ’'45 tubes should
be used in push-pull, preceded by a single
927 first A.F. amplifier. As a result, it
was later found, after the construction
and adjustments had been made, short-
wave broadcast stations generally came
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Fig. 2
Specifications of LF. transformers, in
the following order: A, L2; B, L3; C,
L4—second-detector, with feed-back
coil having terminals 5 and 6.
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Fig. 3
Details of 14; the tickler winding, 5-6,
does not appear on coils L2 and L3.
The grid lead is shielded.

in with the same tone and volume as
programs on the ordinary well-built
broadcast receiver. This made possible,
for the first time, the actual enjoyment
of the program for its musical and enter-
tainment value, in addition to the thrill
of hearing a distant station.

When correctly used, the superhetero-
dyne ecircuit is capable of exceptional
sensitivity and selectivity. A major
factor in obtaining both these effects is
the use of the tuned air-core L.F. trans-
formers 1.2, 1.3, L4 shown in Fig. 1.

Since very little amplification is neces-
sary at the frequency being received
(merely enough energy being required
to beat with the oscillator), the gain is
the same for all signal frequencies.

The regeneration control takes care of
CW, ICW, and voice reception. When
considering the problem of hum result-
ing from A.C. operation, it was believed
that, if a perfectly-shielded supply source
were placed properly, there would be no
pickup of the hum. After quite a bit of
experimenting, this result was obtained;
and here is a receiver with absolutely no

SHORT WAVE CRAFT

hum, although the power-supply appa-
ratus is mounted directly on the same
chassis with the receiver proper.

After listing the desirable points, and
their preliminary solution, complete
specifications will be given for building
the short-wave A.C.-operated super-
heterodyne receiver which looks like a
broadcast set, tunes like a broadcast set
and sounds like a broadcast set.

Assembly of the Receiver

Let us begin with the chassis, which
consists of an inverted tray measuring
10 x. 20 x 2 inches; it is made of 3/32-
inch aluminum, bent