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NEW WORLD GLOBES

for Short Wave Enthusiasts—
at New Low Prices - - -

HESE remarkable, new

% Short-wave f:
Stahees from city to city ean he aeccurately established.
There s a graduated “*Meridian cale on each glohe.

Town 10 Tokio; from I.0: Angeles to Rio de Janeiro: ete.

geouraphle
Byrd's recent v

wlards—all zlobes pre of 1935 production.

World Globe
No. R-16 e colers
fned amd leate.  Nevertheless. the two tyhes
characteristie | common—their rich color harmony,
eolor of equal strengrl
"l"he map surface of all models §
and seeateh proof Mnish which ean easily k
a damp cloth, o
are. The valors are sun f.
Thest'ss ® jhre s proo
are globes that everyone will be proud to on

— P o]

De Luxe World Globe No. R-16

This large, de luxe, 16” lhrary globe is designed for
those who prefer a globe of reai disilict ion, 1t e
most rehensi 1 o i hed. 1t vontains
over 9,000 place names, nev i, ¢ rapk mn
formation, and other useful datas. 1t i extremnely easy
10 rea—amd can be used for accurate reference. Its
distinetive mounting and beautliul coloring harmonize

well.
POLITICAL INFORMATION

9.000 name places—Tatest nolitical ehanges (Suur.,
rout u-llll) dis-

Manchukuo) —Ttatlroads—Steam.
NCCS—LArITa0 routes—Amilent ruins 3
Important sites {Boulder Dum, N I Varks,
Little America)—82 Shortwase racio stations and call
letters listed—Submarine cable lines—Canals {Suez,
Kiel)—Country and state capltals.

World Globe

This comhination
lecorative value
77 ball. featuring 55 short-

. L-7

fn aditition to _its
a reading lamn.
e stations. has a full

&lohe-lamp

PHYSICAL INFORMATION eridian. and rotates. The 18" dlameter de is
Manntain ranges—>Mountaln peak: olecanos—Plateaus parehnient.  handsormely wranpe tlenhane for
steppes—Gluclers, shelf jpe——Ny mps~—~Deserts. ogse. Drotect jon itleal designs In harmenizing colors
—Uleean currentz fu white—Rivers 1 river systems add to the aitractlseness of the lamp shade. T

—lmportant  lakes—Cataracts (Nile)—Denr §

metal parts are antique hronze
(Death Valley)—Unexplored areas in white.

trined with
Complete with plug and eor
i

Heizht

CONSTRUCTION S19 Shipping  weight- ih .
The ball is strengly made of three plies of composi- I'RICE -
ion hourd. reinforced within. ‘The map is hamd-
maonnted on a specid prepared plu 1er surface which
kives added strength and permits a glass-<moath fin- Get 1
Ish. Water proof and scrateh proof lacquer seals the 1 ved the World Globe and am well
map and preserves its fine colors, pl I with fts compietencss, apnesrance and

OURIIN Short e listening lias hecome « hohhy

Substantial, completely reversible meridiun antique Short-wave listenil 12z hecom 1ohhiy
brats nlated ity i numbers and deiree marks With me. and this World Glohe is 1 necessary
lirightly hurnished. Revolves at a touch on hall hear- aeeuraey ary short wave Ilstence or. for
ings in a beautiful. solid walnut floor eradle stand of that mutter. to_ any hente.
authentic Duncan 1'hyfe design. Heavy brass claw feet. 1 ELLIS. Nupt

Latoratory, 19th and Campbell $ts,

SCALE OF MIL Kunsas City, Missouri

An inch on this globe’s surface {s equisalent to 500
miles on the earth’s surfuce. Iecuuse of thi: con-
venent scale, the 16” glohe i3 specified equipment in
the sehools of many states.

With this beautiful giohe {s included the 32-page
illustrated booklet, entitled, **The Story of the Globe. "
‘The World Glohe No. )t-16 15 moders s 75
ately brired. lleight—39%". Shipping .
welght (bali and globe) 30 Ibs, PIICE !

World Globe. |
Atlas No. R-12

This globe-atlas combina-
tion §s one of the finest
nieces that could he placed |

| —|

- — in_any home or oflice. The
lihrary  ball. with ft: |
el merldlan,  fits |

ORDER YOUR GLOBE TODAY!

fo the finely con-
solid walnut stan.l,
n s made helow for

T T T T e ———— — | the 1935 383-nage il'l:l':
ORI WAVE CRATT swe-2.3s i i ot
99 Hudson Street, New York, N. Y. 67 Shortwase statlons listed,
Gentlemen: Enclosed you will find my remit- IIcIﬁI!l—l;i'"": Shipping
tance of $........ .. .. for which please ship me i"?{.ll‘("i-: 12 1bs. 56-85 l
the following World Globe. . 29

} World Globe No. P-8 @ $4.25
} World Globe No. R-16 @ $31.75

&lohes printed in a svariety of

poputar colors are indispensable to shorl-wave fans.
amont the many features of these world glohes, 15 that they give life-time sprriee.

They contzin such important features
H ovage to little Americn; Vindbergh’s aris 1ii:1

pal international short-wave radio statfons and call leticrs:
mn our fi handmade or Library glohe maps
have an essenthil
in which each
blends into a harmonfous color unit.
Irotected by a hich, glazed. water
ept fresh anit new with
This finish will not fade. erack or hecome yellow with

(Id digniiy to home, ofice. studio or faboratory—they
n.

Notahle

S are enabled to (letermine correct time in varlous centers of the world with the aid of these globes;

) Another featnre is the movable hour seale found al the north
pole—this facllitates determining 1he honr in any part of the waorl
You will he thrilled when yen put the rlohe to actual tise—measuring

ances from New York to Moseow; from Cape

d )
A flat map is deceblive for measuring, hut take a small string
and streteh it aecross the rlobe, from clty to city. and you have the eorrect distunces.
Each globe contains a Ji-ting of several thonsand clties in n

lons all ever the world—spellings conformi to international
1 trares of Admiral
: the mew .lupanese Ewpire: prineipal Iroad:: princi.
te:anship routes; and other cqually himportant data.

are re-

World
Globe-
Atlas

No. P.8
This combination world globe and atlas holder adi
pearance and dignity to uny room— very
The globe measure< 5 jn diameter. 11 has
uated. movable meridian, Eshed
gOld. 11z stand ks richly decorated fn ;
this world glohe Is included at no ad
cost. 4 new 21-paze world atlas.
13%”.  Shipplng  weight—5 Ihs.

ap-
attractive.
@ full, grad-

(

(

( ) World Glohe No. L-7 @ $2.6

( ) World Globe No. R-12 @ $6.85

inal. corrugated protected,

Address
City

. State... .
Kenad remlttance check or money order—register letler
if it contalns cash. stamps or curreney. GLOIRS ARE
SHIMPED FROM OUR WAREHOUSE IN CHICAGO
F. 0. . FROM THAT CITY.

by parcel post.
letter if it contains cash.
sent express collect.
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All globes are carefully packed
cartons, assuring safe delivery.
NUMBER. Send check or money order,
Globes are shipped from
eurrency or stamps.
ALL ORDERS ARE FILLED PROMPTLY.

SHORT WAVE CRAFT “urseyster

in orig-

ORDER BY
plus suilicient postage for delivery

our Chicago warehouse. Register
Specify if shipment is to be
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SHORT WAVE CRAFT for FEBRUARY, 1936

WHAT'S
NEW IN
RADIO

OLD-TIME SERVICEMEN
LOSING OUT WITH THEIR
HIT-AND-MISS METHODS

RAPID DEVELOPMENT IN RADIO
—new and improved circuits—special
purpose tubes—Radio's expansion into
many allied fields—have created an in-
creising demand for Radio servicemen.
BUT—only the trained servicemen—the
men who have secured a firm ground-
ing in the fundamentals of Radio, in
modern service technigue, and whe have
kept up with all the modern develop-
ments of Radio are in a position to
take advantage of this.

TODAY'S RADIO SERVICEMAN IS
a different person from the serviceman
of five years ago. Today, the successful
serviceman must really be a trained serv-
ice engineer—capable, quick, ingenious,
to solve the many problems he meets
with when servicing the many types of
Radios and orher apparatus developed
along Radio principles—which he_is
called on to repair, sell and service.
The old-timmer who simply changes tubes,

ulls wires, holds his breath and
opes, can't get along roday. On every
side he sees efficient, trained men step
into his shoes—go ahead faster—and
make more money.

ALL-WAVE AND BHIGH FIDELITY
RADIOS, with their exact adjusiments
have brought forch many new service
problems. This kind of service work
requires 2 man with special knowledge
and training. Not the old-ume, hit-
and-miss fellow. He ma{ try—but he
can't succeed. It's the well rrained serv-
iceman who cashes in. That's why we
see many ambitious men everywhere get-
ing into  Radio service work—with
sound training such as any man can get
from the National Radio Institute. And
that’s why many servicemen with years
of practical experience are also training
themselves in the modern ways of serv-
ICINE.

MODERN SERVICING METHODS
are helping servicemen increase their
earnings by greatly reducing the amount
of time required to do a job. This en-
ables them to handle a greater volume
of work per day, and have more time
to build up their businesses.

AUTO RADIOS BRING SPECIAL
SFRVICE PROBLEMS. The increasing
volume of sales of Auto Radios is bring-
ing with it an increased demand for
trained servicemen who are capable of
servicing Auto Radios quickly and thor-
oughly. Many new problems—such as
ignition  noises,  insulation problems,
servicing complicated and compact re-
ceivers, the ability to tell whether the
car chassis or the receiver is to blame,
vibrator defects—are being handled by
modern. well-trained servicemen who are
finding Auro Radio a means of in-
creasing their incomes. Modern Radio
schools—such as the Nadonal Radio
Institute—are including thorough train-
ing in Aute Radio in their courses.

NEW ROOK TELLS ABOUT RA.
DIO'S DIVELOPMENTS. Mr. J. E.
Smith. President of the National Radio
Institure, Washington, D. C., the oldest
and largest Insticute for training men
for Radio through home study. has pre-
pared a book telling all about the need
for thorough training in Radio, for
either ‘old"’ servicemen whe want to
prepare themselves for modern Radio
servicing—or  for  the beginner who
wishes to enter Radio either as a spare
time or full time expert. Read the Na-
tional Radio [Institute’s advertisement
on the right—then mail the coupon for
a FREE cupy of Mr. Smith’s bouk.

4

J. E. Smith, President
National Radio Institute

[

* HERE ARE A FEW EXAMPLES
| OF THE KIND OF MONEY
| TRAIN MY MEN TO MAKE

$3,500 Year In Own Business

“After compleiing the XN. ’
-

R, 1. Coursv I hetame
Raddio Editer of the But-
L
s Ad

talu  Couricr. later I
staried &  Ralio  serviee
luisiness of iy own. aml
have averaged over $3500
a vear' T Jo TELAAK,
336 Hewitt Avenuve, lbul-
falo, N. Y.

$80.00 Monthly in Spare Time

I work en Radio part
time, still holding my
regular joh. Ninee enroll-
ing tive years ago, 1 have
averaged aloumd $X0 every
month, giving me a total

e of about_ §5004." —JONN

Ik. MORISSETTE, 773

- Silver Sireet, Manchester,
N. 1L

$2,000 in Year for Former Plumber

“\When I took up the N, r
R. I. Course, m§ work ag

a plhumber was getiing less
amnd less, 1 am dohig fine
with my serviee work now.
The pratits for the past
twelve months _have leen
abent 0. For anyone
wishing to enter Kadlo, 1
reconngend N. R, LY—T. A
Cornell Strect, Ottawa, TIL

[

GET MY FREE LESSON
on Radio Servicing Tips

¥'Il prove that ny training is practical,
monev-making information, that it is easy
to undersiund—that it is just what you need
to masler Radie. My sample lesson text,
“Radio Receiving Troubles—the Cause aml
Remedy™ covers a long list of Radio reeciv-
er trouyhtes in A.C,, D.C., battery, univer-
sal. auto. T. It. F.. super-heterodyne, all-
wave, and other types of sets. And a cross
reference s¥stem gives you the probahle
cause and a quick way to lorale and rem-
edy these set troubles. A speelal scelion is
devoted to receiver eheck-up, alignment.
halancing, ncutralizing and testing, Get
this lesson Free. Xo obligatlon. Just mall
eonnan,

8
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START A SPARE TIME OR FULL
TIME RADIO SERVICE
BUSINESS

Free Book Tells How. Mail Coupon!

The world-wide use of Radio sets for home entertainment has made
many opportunities for you to have a spare time or full time
Radio business of your own. The day you enroll 1 start sending
you Extra Money Job Sheets which quickly show you how to de
Radio repair jobs common in most every neighborhcod. Many N.
R. I. men make $5, $10, $15 a week extra in spare time while learn-
ing, 1 show you how to install and service all types of receiving
sets. 1 give you Radio equipment and instructions for conducting
experiments, for building eireuits and testing equipment and for
making tests that will give you broad practical Radio experience.
Clip the coupon below and get my free 64-page book, “Rich Re-
wards in Radio”—it gives you a full story of the success of N.R.L
students and graduates. and tells how to start a sparc time or full
time Radio business on money made in spare time while Jearning.

Many N. R. l. Men Make $5, $10, $15 a Week
Extra in Spare Time While Learning

Many of the twenty million sets now
in use are less than 0% cfitelent. I
will show you how to cash in on this
comdition, I will show you the plans
and ldeas that have cnabled many <th-
ers to make 35, $10, $15 a week in
share time while learning,

Anthony Yeninag, 269 Vine Street.
Plymouth, 1's.. writes: “"While Laking
vour Course, I made over $300 in my
smare time,"

Get Ready Now for a
Radio Business of Your Own
and for Jobs Like These
Ilroadeasting  statlons use engineers.
operators, station manakers, and pay
un to £3.000 a Year. Ruldio maoufac-
Irees Use testers, inspectors. foremen,
«ngineers, servicemen amd lmiyers, aml
pay up to $6.000 a vear. Hadio deal-
ers and jobbers employ hundreds of
servicemen.  salesmen. nanafers, amd
pay up to £75.00 a week. Radio oper-
ators un liins enjoy life, see the warld,
with board and lodging fres. aml et
good pay besides. My hook tellg You
of the opporfunities in these fields.
alsn In Aviation Radio, Television,
I*ulice Radio, Shart Waive Radio. Aulo-
mobile Radio and other new branches
of this fast growing industry, Get it
1 Train You at Home in
Your Spare Time
To)d your job until you're ready for
another. Glive me only part of §y‘-nur
spare thme, Yow do not need a high

J. E. Smith, Pres.

Dept. 6BB3

National Radio Institute
Washington, D. C.

school or college edueation, Hundreds
with only 8 common school cducation
have won bigger pay through N, KH.L
teaining.  Graduate J. A, Vaughn
jumped from $35 te $100 a week. Fred
1r. Sihvernall  increased  his  income
nearly 1009, The National Radic In-
stitute i the I'ioneer and World's
Lurgest organizalion devoted execlugive-
Iy to Iraining men 1y Home Ntudy fur
good jobs in the Radie industry.

You Must Be Satisfied

I wilt give vou an Agreement to re-
fund every penny of your money 10 you
are not satistied wilh my Lesson and
Instructinn Service when you graduate
And 1l net only give you thoroush
training In radlo princibles, practical
experience in bullding and serviclng
sets, lut alse Ndvaneed Speclalized
Training in the type of Raldio wurk
you choose.

Get My Free Book of Facts

Aail the eoupon for Rich Rewards in
Radlo.’* It's (ree to any ambitious
telipw over 15 years alil. It tells you
about Raitio’s spare line anad full time
oppartunities; about my trainink whal
others wha hase

taken it arc du-
ing and earning
Mail coupon in |
an envelepe, o
paste it on &
Ie post card

This Coupon is Good For .
One FREE Copy of My Bo

J. E. SMmiTtH, President,
Nationnl Radio Institute,
Dept. 63R3,

Washington, D. C.

Dear Mr. Smith: Without obligation, send me the Sample Les-
son and your free book about spare time and full
opportunities. and how I can train for them at home in spare

(Please write plainly.)

Name ..

time Radio

oA oo o

Addreasg e s

|

Please mention SHORT WAVE CRAFT when writing advertisers
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Features in the March "HAM" Issue

An “up-to-date” short-wave receiver for the “Ham” and
“Fan”—“Communications” type, by George W. Shuart., W2-
AMN.

40-Watt Amplifier for the S G 3 Transmitter, Using
Screen-Grid Tubes.

A “Switch-Type” Band Selecting Receiver for the S-W
Fan, by Ernest Kahlert.

At Last! A 1-Tube Super-Het Receiver, by Reginald
Washburne,

The *Fan’s Own” Receiver—Using 2 Metal Tubes, by
Harry D. Hooton, WBKPX,

Shuart ¢ Lynch

H. WINFIELD SECOR
Managing Editor

GEORGE W. SHUART,
W2AMN

Associate Editor

Certified Circuits

® SHORT WAVE CRAFT goes

to a large expense in verify-
ing new circuits. When you see
this seal it is your guarantee
that such sets have been tested
in our laboratories, as well as
privately, in different parts of
the country. Only “Constructional-Experimental”
circuits are certified by us.

When you see our certified seal on any set de-
scribed, you need not hesitate to spend money for
parts, because you are assured in advance that the
set and circuit are bona fide and that this magazine
stands behind them.

SHORT WAVE CRAFT is the only magazine that
certifies circuits and sets.

e e e e

el
iy L i

OUR COVER

@ Our cover illustration this month shows ultra short wave
transmitter in operation aboard the ship which brought
“Jimmy” Walker back to America, The important role
played by ultra short waves in New York's reception to Mr.
Walker is fully described and illustrated on page 586.
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SHORT WAVE CRAFT for

By Doing Actual Jobs

View of Students operating
our Television Camera
and Scanning Unit

TELEVISION

to Master Thorough,

“Learn by Doing’”’ methods train you to master RADIO—NO
YOU DON'T HAVE TO RECITE LESSONSIN A CLASSROO

FO

FEBRUARY,
— No Correspondence = On Modern Radio Equipment

No Advanced Education or Previous Experience Needed

Practical Coyne Training

T A CORRESPONDENCE COURSE—NO BOOK STUDY—
M—you DON’T NEED advanced education or previous Radio

1936 579

H 4

i
L R R

'.'hlll|

Students operating our
0 modern Transmitter

Experience—START ANYTIME. You are trained right in modern, daylight shops on Radio, Sound and Television equip-
ment under the personal supervision of expert instructors on the sort of work you will meet out in the field on a real job.
That’s why Coyne Practical Training is able to prepare you in such a short time. SPEND ONLY 12 WEEKS DOING ACTUAL

WORK AT COYNE, and you should be ready to qualify for
ing and servicing. Work on a wide variety of modern, up-to-
struments. Learn how to operate television receiving and trans:

a big pay job. Do radio wiring and testing, trouble shooting, repair-
date A. C. Superheterodyne sets, oscillators, analyzers and test in-
mitting equipment; to install, test and service public address sys-

tems and sound picture equipment. Prepare for Amateur, Broadcast, or Telegraph Radio Operator’s License and to know all
code and Dept. of Commerce rules for a government License Examination.

My
PAY FOR YOUR TRAININ

Offes!
AFTER YOU GRADIATE

in Small Monthly Payments !

Don’t let financial embarrassment hold you back . . . If you are short

of money we'll

send you details of an amazingly easy finance plan

and consider your application. If accepted, you won't have to start
4

paying tuition back until five montha from t!
or 60 days after your required training period . . .

Earn Living Expenses

While You Are
Training?

e date you start school
and then you'll

have 18 months to complete your payments. This plan has enabled
hundreds of ambitious fellows to get Coyne Training with very
little money. It can do the same for you.” Many of our graduates

have foun

their cxtra earnings more than enough to cover the

small monthly payments.

DIESEL i35 "Ax "connimionine

You Get Employment
Service After You
Graduate

If you neced part-time work to help
pay your living expenses while train-
ing, write and tell us your problems
and we may be able to hclp you. The
Free Service of our Employment De-
partment has cnabled hundreds of de-
serving students to get part time jobs
and carn part or all of their room and
board while training in the great
Coyne Chicago Shops.

Included Without ExtraCost

The fastest growing industries in
America today. Manufacturers and
Distributors o¥ Dicsel, Refrigeration
and Air Conditioning equipment need
Trained men who have Specialized in
these rapidly expanding ficlds, 1lere at
Coyne you will prepare_to fill a job as
installation and gl'l'\' ice Man, Shop Me-
¢hanic, Tester, Assembler, Inspector,
etc. You will learn about various types
of compressors, condensers, temperiature
conu.'o{ devices, thermostatic and ex-
pansion valves—you will do actual clec-
trical work on latest types of Diesel,
Refrigerating and Air Conditioning ma.
chines. And, 1t won't cost you one extra
cent to get this rcmnrkagle Training.
We include it without charge with your
regular Radio Training.

Our Graduate Employment Service will

give you real employment help. As one

of our graduates you will get assistance

quickly, and every help we can give

Kg: to locate a job for which you have
n Trained.

Mail The Coupon

Get the new ‘‘Coyne Opportunity
Book” giving all facts about Coyne
Training. I’hotographs of Shops show-
ing students at work on modern
Radio equipment under the personal
supervision of Coyne Expert Instruct-
ors. Also details of our Spare Time
Employment Scrvice, Pay After Grad-
uation Plan and Graduate Employment
Service. Yours without coust. Simply

mail the coupon.

Home of Coyne Shops

This is our firzproof modern building
wherein is installed thousands of dollars
worth of Radio l-guipm(-nt of all kinds.
Lvery comfort and convenicnce has been
arranged to make you happy and con-
tented during your Training.

FOUNOED 1899

H. C LEWIS. PRESIDENT
COYNE RADIO & ELECTRICAL SCHOOL
5008, Paulina St., Dept. 26-2K,Chicago, Il

Please mention SHorRT WAVE CRAFT when writing advertisers

e e e

H. C, Lewis, President
Coyne Radio & Electrical School, Dept. 26-2K ]
500 S. Paulina St., Chicago, I11.

Send me your Big Free Book about Coyne Trainin
garding your Spare Time Employment Service and
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What Interests You Most In Short Waves?

A Prize Contest for Short Wave Enthusiasts

By HUCO GERNSBACK

® WHEN [ started Short Wave Craft in 1930, over

five vears ago, I dedicated it to the great fraternity
of Radio Experimenters. It has been edited under this
policy ever since.

While radio experimenting embraces a very great
endeavor, I am fully aware of the fact that times change
and that readers require changes in their reading mat-
ter also. For that reason, we have made, from time
to time, such changes in editorial contents which I
thought were indicated by our
readers’ demands.

and regulations of this simple contest, which evolves
itself into the following:
WHAT ARE THE TEN TIHINGS IN SHORT
WAVES THAT INTEREST YOU MOST TODAY?
This is the heart of the contest, and I believe that
by the time this contest is over, we will have found out
many new_things that interest readers today, far
more 80 than an occasional letter from you would indi-
cate. But please, before you start out making a list, be
sure that you read the rules

AP

We usually follow the sugges-
tions and advice given to us by
readers, and have always been
guided by such suggestions.

It has occurred to me, how-
ever, that due to various changes
in the radio industry which
take place right along, that it
was time to take a new vote
from our readers in order to
find out just exactly what read-
ing matter our readers are look-
ing for in Short Wave Craft to-
day.

For instance, when we started

Second Prize

e A e e et e etk e

$50.00 in Prizes »

for the best letters answering
the question,

WHAT ARE THE TEN THINGS IN
SHORT WAVES THAT INTEREST
YOU MOST TODAY?

First Prize ... .. ..

Third Prize

of the contest as otherwise your
entry may be disqualified. In
any contest of this type, cer-
tain rules are required, as you
probably appreciate, because of
the tens of thousands of letters
that pour in on the judges.
For this reason there must be
a certain uniformity, otherwise
the judges will find it difficult to

N iy T iy Sy Ry

-------------------- :fg-gg award the prizes.

o 5.00 This contest should prove of
________ 3.00 great interest to all of our

...................... f.gg readers because it will crystal-

lize the opinions of thousands of

in 1930, the ome and two tube
battery set was foremost in the minds of our readers.
Today that has changed, and experimenters seem
to go in for multi-tube sets, as well as other
endeavors. These endeavors are so multifarious, that
I thought it best to inaugurate a new prize contest,
whereby you would be invited to list the things which
interest you most in short waves today.

Elsewhere in the magazine, you will find the rules

v iy iy

short wave enthusiasts and
will show all of us the prevailing
tendency in short waves and how the majority feel
about the subject in general.

But whether you are out to win a prize or not, I trust
you will participate in the contest, because it is necessary
with a major question of this tvpe to get all of the opin-
ions that the Editors possibly can get from all quarters.

I trust you will not disappoint me, and will enter
this contest spiritedly.

(Be sure to reud the rules on page 588, before youn start.)
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SHORT WAVE CRAFT IS PUBLISHED ON THE 1st OF EVERY MONTH

This is the February, 1936 Issue—Vol. VI, No. 10. The Next Issue Comes Out February 1.
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I’'LL TRAIN YOU Quickliy FOR

SPARE-TIME AND FULL-TIME JOBS IN

LECTRICITY

“§8~ ™\ BY PRACTICAL SHOP METHODS
\ in your Apare Ume_

W RIGHT IN YOUR OWN HOME
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Learn to earn up to $50 a week or more in a real money-
making field. Electricity today offers opportunities un-
dreamed-of a few years ago.. .steady jobs...interesting work
__good pay...areal future. And now Electric Institute brings
—- to your very door — the practical training necessary to
qualify for the rich rewards that are waiting. There is no
need to give up your present job . . . no need to leave home,
family and friends . . . no need to travel hundreds, perhaps
thousands, of miles to some distant city; pay out large
sums of money for traveling and living expenses. Now,
you can learn Electricity by a simple, easy, practical
method . . . right at home . . . at a fraction of the cost
of going away to school . . . and with full assurance of
your money back if you're not entirely satisfied.

—EARN EXTRA MONEY
BY DOING PART TIME
JOBS WHILE LEARNING!

Opportunities to make $5, $10, or more a week while training.

By the most practical. most amazingly casy method of home
shop training, the fascinating mystery of electricity is un-
folded to you step by step in 11 way that anyone can quickly
understand and which is intended to make you a real
practical trained man and not a theoretical engineer. |
have designed this course so that it is possible for my
students to start earning moncy almost at ence. Do not
confuse Electric Institute Training with a theoretical course,
with dry text books and tiresome theories. By this new
method, you are told—in plain, simple words—exactly what
to do, and why . . . then you do the actual jobs, with real,
fuil-size electriceal equipment which we furnish without extra
cost as a regular part of your training. That’s the modern,
easy Electric Institute way to become a practical skilled
electrician in your spare time without leaving your present
job until you are ready to step into a real eleetrical job.

GET INTO A GROWING FIELD
FOR BIG PAY AND A FUTURE

There is no better way to suceeed in life than o train for

specialized work in an industry that 1s cxpanding. Such
opportunities are waiting in the great and growing field of

LEARN BY DOING ACTUAL JOBS IN
YOUR OWN ELECTRICAL WORK
SHOP . . . WE FURNISH EQUIPMENT

Electricity is a practical subject which must be taught in
a practical way. That’s why we furnish cach of our
students with dozens of items of real clectrical cquipment
and appa-atus in addition to his course of study ., , %0
you can du the actual work on real clectrical jobs. . . make
tests . . . perform your own experiments. This equip-
ment is “urnished witheut extra cost, not only 1o aid
your training, but to be used to go out and do real jobs
. . . real installutions and repairs that you can get real
meney for. In fact, by doing onty two or three such jobs
a month your training should actually pay for itself
. . . and the opportunities for extra sparc-time earnings
are simply amazing!

YOU DON'T NEED PRE-
VIOUS EXPERIENCE OR
A LOT OF BOOK LEARN-
ING TO PREPARE FOR

BOOK
TELLS YOU HOW

DIESEL ELECTRIC

’ | DAl EEGto e }-H:-clricily, whrrdc trained menare always nc(-l(\lt-(l.lArlul Electric

. - N an nstitute is ready to show you the wiy. Mail the coupoen

JOBS LIKE THESE: i - REFRIGERATION now—TODAY—for Big. New, Free Book and all facts about

New clcctrical projects, constantly i Cmnhll-l,n course incindes this revolutionary plan of home shop training, There is no
‘ N practical trainmg in Diesel

increasiny use of clectric power, means
more johs far men with pracucal train

ing. There is scarcely o large industry
today that does not use trained clec-

1dectric Power, Radio_ 12)ee
tric Refreeration and Air
Condoning.  Start. NOW
and prepare to take advan-
e of the oppertunities

obligation, and no salesman will call on you. The hook costs
nothing . . . but it may be worth a fortune to YOU!

RUSH THE COUPON..TODAY!

i

trical m °n in some part of their work. }1!\1.\': ::‘;Iwui‘:ngl‘::'::nlil?‘ﬁ‘; I_ ; —v: C ) —P — e e — e T — _I
Maintcnance work, lighting and M. W. ’ETERSON other brimchus of Elcctrin - W. Peterson, President
illumin: tion, automotive electricity, President, Etertric Inctitute ('il_\‘ It's (..._q,'-jl.:',:.:l all the | ELECTRIC INSTITUTE, INC.. !
manufucturing, service and repairs, power plant work, switch.  fats ot ::i‘nt:h!cﬂmi:t_ 'll_:i‘[; | 5840 Addison St., Dept. 1668, Chicago, 1L |
board ¢peration, sub-station operation . . . all offer real oppor- v 1 postage stimp w | Send Free Book with all facts about £, 1. Home Shop Training. |
Lunitics to trained men who can qualify. Or, if you prefer toown  mail the conpon .. . and -y |
and oprate an clectrical business of your own, Electric Insti- (Bl t‘.::,:lll‘ng“";_'"):‘;‘l‘t i'::“’;mlu’f_
wute training and the equipment furnished will give you a start.  Jife. if you'll give it a chance. V' Name. .ot D : L NN |
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® Very few people are aware of the
important réle short waves play in guid-
ing over 600 giant passenger Air Liners,
night and day, across the country. Mr,
Roberts, who specially prepared the
accompanying description of how mod-
ern airplanes frequently fly "blind"
through fog and storm, actually made
the described flight for SHORT WAVE
CRAFT and much of his time was spent

I WieeLs iowgaro )
PALEERGC Eiks TOLO TO R
THK SEFETY BELTY

Figon NEON T SHOWING
LIEHT __—WIND DIRECTION

= .'.'_"- & 4 0 . . o
(¥ E e M P in the cockpit with the pilots. The
P, —-—" l method of handling dispatches to and
- ‘-r‘— pressypm—_— g . .
ol T from the air liner, and the manner
ks B HapoRT PILITTALRS 15 OROUND” STaTIoN in which the radio beacon signals are
37 FL00D wGHT BEFORE WU REACHES AIRPORT 9

used to guide the liner, are authen-
tically here described by Mr. Roberts,
who is also a pilot himself.

5o OBEEN UGHTS v YELLOW LIGHTS ALL OTWERS ARE RED

AIRPORT CONTROL
RADKO AT 278 KC

Hlustrating how plane’s pilot knows when he has arrived at airport; no heam signal
is heard when he flies across the “cone of silence” ahove the radio station.

Flying the Radio Beam

How Short and Long Waves Guide Planes Along Airways

® A DIAMOND star burst brilliantly

before our eyes, A myviad of white
snowflakes, caught in the gleam of our
lights, sped out of black nothingness, to
be lost again in the night, their brief
trails radiantly streaking the darkness
in a never-ending scintillating bril-
liance, a bursting shower of white
sparks. . . . A click of the switch, and
the lights are out—the magic is gone,
and again we are suspended motionless
in a dark opaque void without an end.
Seven thousand feet below lies an in-
visible earth.

Flying Through Snow!

Seven thousand feet, and climbing . .,
Outside, the snowstorm is raging in
cold fury. It is chilly in the cockpit.
The pilots had put on their smart blue
overcoats half an hour ago. Earphones
clamped over their visored gold-braided
caps, they sit at the controls, calmly
competent, occasionally moving the
wheel a fraction of an inch, or glanc-
ing at the maze of instruments before
them. The instrument board glows
faintly with soft green luminous dials;

By Henry W. Roberts
Pilot and Aviation Expert

a tiny light is shining over the flight
instruments. There is no sense of mo-
tion; only the distant muffled roar of
the powerful engines, and the dry rustle
of snow against the windshield to tell
us that we are moving., Close to two
hundred miles an hour. Eight thousand
feet now. Still climbing . ..

In the darkened cabin, a dozen pas-
sengers are dozing through the storm.
It is warm here. The little girl in seat
number four curled up like a Kkitten,
fast asleep. Aecross the aisle and two
seats further down, an elderly mun is
reading a magazine by the shaded read-
ing light above his seat. In the back of
the cabin, two cigarettes glow in the
dark, momentarily revealing a tousled
blonde head and a sleek dark one, sus-
piciously close together. It is snowing
hard cutside. Far out, at the wingtips,
the red and green navigation lights are
glowing nebulously through the driving
snow. Let it snow. It is warm and
cozy here.

Every Night at Ten ..,

It was blowing half a gale at New
Orleans this afternoon when our ship
left the runway at the Shushan airport.
It rained all the way across Alabama,
but the sun shone warmly over Georgia
as we approached Atlanta for a landing.
We watched the sun set over the hills
of the Carolinas, and saw the stars
shining crisply in the clear winter sky
over Washington. This afternoon and
cvening, in three easy strides, our ship
flew twelve hundred miles, and is now
winging her way through a snowstorm
on the last leg of her journey North.
Every night at ten a ship looms in the
southern sky at the Newark airport,
and five minutes later taxies up to her
hangar, bringing passengers, mail and
express from the Gulf. We are aboard
that ship tonight—safely, and on time!

Radio Waves Guide Airplanes
Since the moment our propellers start-
ed turning at New Orleans, we were
never alone. Radio signals crackled
through the air, telling us where we
were; unseen voices followed our prog-

" AIRPLANES (AN TALK
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LIGHT AND ULTRA-5.w BEAZON

Ahove: Showing hew planes can talk to one another

the editor, proposed the graduated air-lane and “Air-Traffic"

or to “ground™ by short waves. Right:
Tower shown
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Fourteen years ago Hugo Gernshack,
at the right.
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Station dispatcher at a “ground” station

of the Eastern Air Lines, using the selec-

tor dial which serves as remote control.

By means of this dial, the dispatcher can

switch frequencies, control volume and
switch the receiver.

ress, told us of the weather ahead, and
guided us past other ships in the air.
Now, as we fiy through the storm, the
invisible tentacles of the radio beacon
reach into the darkness and guide us on
our way.

Day and night, on both sides of the
broadcast band, the air is throbbing
with radio messages, by voice and code,
as the speeding ships talk to their air-
ports. Ninety-four long-wave radio
range beacons stretch from coast to
coast in a mighty network, guiding air-
craft along the highways of the sky;
every half hour, Federal weather sta-
tions cut in with the latest forecasts;
Jow-powered marker beacons along the
route tell the pilots of their progress.
On the short-wave side of the broad-
cast band, a hundred air liners talk to
each other and to their ground stations.

The backbone of radio air navigation
is the radio range beacon system. Oper-
ated by the Bureaun of Air Commerce, it
serves 18,655 miles of principal air-
ways, and is used by the Government,
the air lines, and the private fliers whose
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Typical flying map, showing “radio

heams”: the identifying code signals are
marked on the original map, also all im-
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View of Western Electric radiophone
equipment installed in plane. Rectangu-
lar panel at the left is the 8-C control unit
containing: in the upper left the on-off
switch for the short-wave receiver, upper
middle the frequency shift indicator
which lights until a shift in frequency has
heen properly completed. upper right the
on-off switch for the radio transmitter,
lower left the gain and sensitivity control
and lower right the volume control for the
short-wave receiver. Above and to the
right of this panel is the antenna meter,
which indicates the “power output” in the
antenna. At the right is first the 1,050
volt dynamotor for the transmitter plate
circuit and then the short-wave receiver;
just helow it is the transmitter. The
curved white shaft running diagonally
towards the lower right is the frequency
shift.

ships are equipped with radics. A few
sensible rules govern the use of the
radic beacons in bad weather, and the
whole system works so simply and effi-
ciently that therc has never been a mid-
air collision while fiying by radio, nor
need ever be,

The beacons operate on freguencies
between 200 and 400 kilocycles, and each
beacon is assigned its own frequency
and identification call letters. Two in-
tersecting directional antennas divide
the space around the beacon into four

portant towns, light marker beacons, etc. quadrants, (Continued on page 624)
N
\ 3130° 3ge BOSTON
\ ) CLEVELAND T BEAM |
” B'EAM N QUADRANT 4§ /
\ LR s START . .
, sind/ I ENY e
v NCL Hh
/ J,:;.- A
s G ot / Fx'/ } y /-(V& A
i ouiohni | £ AR
: - [, STATION L e _'i:; “asousorant| | E
\ P caLL =8 j' ' /]
o LETTER § :V\gg . ) /
IR AD) /S F
\ 7 o ¢ - BEaCoN > l
‘A A N 240° NN N T — s 120°
) - &
QUADRANT \: / QUADRANT SN QUADRAN
(DOT- DASH) . (DASH-DOT) —
- ¥ | wasmingron 210 150 LONG iSLAND
- BEAM s BEAM
4
RADIO .
N BEACON A" m—— QISTANCE BETWEEN CIRCLES = 2 MILES

Left: How “A* and “N” signals overlap to form central radio heam to direct planes.

Right: Simplified diagram of radio
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Center: Top view of typical radio heam.

heacon showing how pilot finds airport “blind,”
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Short-Wave y
Picture Gallery

Short waves are finding many new and extremely useful ap-
plications every day—the photos herewith illustrate short
waves applied to Television, Calling Firemen from Their
Homes—TYes, even Popping Corn by Short Waves.

Rixht—DMiss Alice Watherell is
here shown popping corn, placed
in a glass jar between two other
glass containers of cold salt
water; the short waves emitied
are absorbed by the popcorn and
converted inte heat, thus pop-
ping ithe corn. A short-wave dia-
thermy machine did the trick.

SHORT WAVE CRAFT for

FEBRUARY,

1936

Above—The mnew Television
Receiver made by an Italian
company. The size of the im-
age projected by the cathode-
ray tube measures 8 by 10
inches, 240 lines, at 25 frames
per second. Price, $640.00!
Loudspenker grilt shown be-
low image.

Left—Continuing our story of the French fire-
alarm system operated by short waves; this
system is installed in the town of Asnieres.
This system was first described and illustrated
a year ago in Shor-Wave Craft, at which
time it was merely a sugzgestion. Short-wave
receivers and calling devices are placed in the [ ]
homes of the volunteer firemen, and when an
alarm is sent out, the firemen are thus sum-
moned to hcadquarters.

The small photo below, at right, shows new
English receiver with extra large tuning dial
bearing the
names of the
stations. With

Photos at right and below

show short-wave apparatus

used in France to eall volun-

teer firemen from their

homes and thus call them to

headquarters in the event of
a fire.

this length di-

al, tuning be-

comes a pleas-
ure.

Below—16 kw.
ultra short.
wave (ransmit.
ter of the Ber-
lin Television
Station for
sending the
“sound” im-
pulses, the im-
age being
transmitted by
another set of
similar design,
using a differ-
ent wave-
length,

www americanradiohistorv com
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455 Ultra Short Waves
. Direct Trains °
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® AS these photos show, ultra short-wave transmitting and receiving

apparatus has been practically applied to railroad trains in Germany.
This method of transmitting orders verbally to the engineers direct
from switch towers, greatly expedites the accurate shunting of trains.
The usual visual signals along the track are sometimes misinterpreted,
especially in foggy weather and the new ultra short wave phone system
allows two-way
conversation be-
tween the engi-
neers and switch
towermen as well
as station train
dispatchers. Di-
rections can be
given to the engi-
neers Or ques-
tions asked direct
from the engine
while the train is
in rapid motion,
After two years
of experience,
German locomo-
tives are gradua’-
ly being equipped
with this appa-
ratus.

1. Top left—3hows loudspeaker installed in the
awitch-tower: a two-way conversation is afforded
between the tower and the locomotive engineer.
2. Left—shows ultra short-wave phone apparatus
Q) installed in a switch tower with train being
5 shunted.
3. Above—One of the switch towers of the Reich
\. railway, showing the antenna masts for the
~ ’1 short-wave two-way phone system.

b 4. Lower lefi—Engxineer with microphone and
also loudspeaker in engine cab.

5. Below—S8hows box in engine cab containing the

whole ultra short-wave trunsmitter and receiver.

www americanradiohistorv com
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SHORT
WAVES

—————— »

SHORT WAVE CRAFT for
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Here we sce the operator in charge of the ultra short-wave transmitter and receiver

ahoard the S. 8. Manhattan talking to the land

station located in a downtown sky-

scraper in New York City, from which point the voice was relayed through a wire

circuit to the WOR master control room from

which point the radio conversations

were hroadeast over the stations of the Mutual Broadcasting System.

® JAMES J. WALKER, more affec-

tionately known as “Jimmy” to his
many friends and admirers, recently
returned to America from his sojourn
in Europe, and ultra short waves
played a very important part in the
reception accoyded Mr. Walker.
Speeches of welcome flitted merrily
back and forth between the S. 8. Man-
hattan which carried “Jimmy” and his
wife back to America, thanks to the
ultra short-wave transmitter and re-
ceiver which was installed aboard the
ship in ten short minutes, while the
ship was at quarantine. The voices
from aboard ship were picked up on
the short waves, whieh were in the
neighborhood of 7 to 8 meters in length,
at a special pick-up station located in a
tall building in downtown New York,
at which point another ultra short-wave
transmitter and receiver were also set
up for the purpose of maintaining two-
iway communication with the station on
the ship.

The new light-weight model 18A ultra

short-wave transmitter, weighing ahout

twenty pounds. and hattery-operated. de-

livers 5 watts into the antenna; range,
30 to 12 megacycles,

FEBRUARY, 1936

“JIMMY"”’
WALKER

P o L R e oy 2

Short waves on the order of 7
meters were used to establish com-
munication between the "S. S.
Manhattan,”  bearing "Jimmy"
Walker back to America, and Sta-
tion WOR. A new portable short-
wave transmitter
aboard the ship and was set up
ready for action in ten minutes.
A new light-weight ultra short-
wave receiver was also used. A
single 6-volt storage battery served
both transmitter and receiver.

was carried

el e e i . L= &
b

same 6-volt storage battery which
lighted the tube filaments.

Antenna and Sets Mounted High

It is important in transmitting on
waves as short as 7 to 8 meters, that
both the apparatus and the antenna be
mounted in as high a location as possi-
ble, so that the waves radiated from

710 KC , 50,000 wATIS “WOR™ ABOVE

" TELEPHONE LINES TO WOR" L
WHICH BROUGHT

TRANSMITTER AT CARTERET.N J Gc‘;?,ﬂ"._‘\\
‘ s

SUBMARINE

CABLE UNDER, e

KILL VAN KULL

FED TO STATIONS oF WLwW. CINCINNATI, O
MUTUAL S8ROADCASTING — WGN. CHICAGO, TLL
SYSTEM ) CKLW. WINDSOR, Caw

WGAR, CLEVE! AND O

WCAE  PITTSRURGK, B
THE SHID

BROADCAST TO STATION

STATEN ISLAND, N.
70 CARTERET, N.J

U CABLE

e ) S >
?S.S,MANHATTAN —
SHORT wAVE TRANSMITTER
{34,600KC)
SHORT wAVE QECEIVER.
(37.600KC )

—

30 STORY 8LOG ON WEST ST N.v¥ CITY
SHORT WAVE TRANSMITTER (37 600KC)
SHORT WAVE RECEIVER (34,600KkC )

SUBMARINE CABLE (TELEPHONE) (‘-\\
i

UNDER W Y. BAY FROM THE

il "BATTERY TO'STATEN ISLAND * ’h

U.CABLE® UNDERGROUND
TELEPHONE
CABLE ———

WOR
1440 BROADWAY
NY.CITY

This diagram shows the relative locations of the ultra short-wave transmitting and

receiving station erected on the upper deck of the S.S. Manhattan so that reception

to James J. Wialker could he instantly relayed to a land station located in one of the
New York skyscrapers,

Wavelengths of 7 to 8 Meters Used

At the short-wave pick-up station
ashore, transmission was carried on at
a frequency of 37.6 megacycles and re-
ception on 34.6 megacycles (wave-
lengths of 7.97 and 8.66 meters, respec-
tively). Transmission aboard the ship
was on a frequency of 34.6 megacycles
and reception, for cueing purposes, on
37.6 megacyeles.

The engineers of Station WOR have
kindly supplied the data on this inter-
esting transmission and veception on
ultra short waves, and they report that
this is the first time that this type of
transmitter, which was originally de-
signed for police radio cars, has been
used for a broadcast pickup of this type.
It is extremely interesting for radio
men to note first, that the ultra short-
wave transmitter and receiver used for
the “Jimmy” Walker reception aboard
the ship are both buttery-operated, and
further that a single 6-volt storage bat-
tery lighted the tube filaments in both
sets. The high potential plate voltage
was supplied from a dynamotor, the mo-
tor side of which operated from the

www americanradiohistorv com

the relatively short antenna will have

an unobstructed path to the receiving

station. For this reason, the trans-
(Continved on page 614)

r ,— r 7 . —r
'*J[[S}”]T(;F“" ,
-9 H’ ,m!”.-
Appearance of the ultra short-wave super-
het receiver, model 18. The filaments
operate from a 6+-volt hattery and the plate
voltage is supplied by a hattery-driven

dyvnamotor. Size 6x9x7 inches.
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SHORT WAVE CRAFT for

recently displayed at
The screen measures

of which appears at the right.

Radio Weather Balloon

® THE photos below show a remark-

able new instrument—a short-wave
radio-metecrograph, recently Ferfected
at the Blue Hill Meteorological Observ-

Short-wave radio meteorograph, open
and closed.

Above—Large theater-size television screen
Berlin radio show.
6.3 feet square and )
contains 10.000 small huths, close-up view i

FEBRUARY, 1936

Television
Advances
n

illuminate the suhject,
in connection with a photo cell.

Right—German cathode

matically tuned in also.

per second.

® THE new Queen of the Seas, the
3. 8. Normandie, carries a marvelous
new short-wave apparatus which is
shown in the accompanying picture-
it detects any “ocbstacle” ahead of the
ship, sueh as an iceberg, a derelict
ete., by the reflection of ultra-short
waves. This “obstacle detector” should
be on every large passenger ship, and
would have prevented many a dis-
astrous collision in the past if it had
been installed. By sending out an ul-
tra-short wave and noting if there is
any reflection of the wave, as indicated
by a signal picked up on a sensitive re-
ceiver, the officers can tell whether the
path ahead of the Normandie is “clear”
or not. The distance of any obstacle
ahead of the ship is also indicated. The
apparatus is the invention of the
French scientist and engineer M. Ponte.

[

atory at Harvard University, Cam-
bridge, Mass. This instrument, com
bined with 5-meter transniitter, is
carried aloft by airplane or balloon,
and transmits automatically every thir
ty seconds, signals which are instantly
recorded by the QObservatory on a re-
volving drum called a chronograph.
These signals provide records of tem-
perature, humidity, and barometric
pressure. This very interesting instru-
(Crmfim«e_ri on page 615)
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Left—Person being scanned by the tele-
visor in connection with the large screen
image shown above. Five 200-watt lamps
and the image is
scanned by a drum fitted with 100 mirrors,

tube televisor
which uses but one tuning dial. When the
sound is tuned in okay, the image is auto-
The image meas-
ures 7.5 hy 10 inches; 180 lines, 25 frames

S-W "Obstacle Detector”

Short waves actuate this “ohstacle™ in-
dicator carried ahoard the giant
8. 8. “Normandie.”
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FEBRUARY, 1936

"CoverTitle"
Contest

Veto M. P. Twaska of Pittsburgh, Pa., wins the handsome Midwest $200.00 Receiver

for his "title"—

“The Shortest “Wace® to a Man's Heare®

® WE are happy to an-
nounce the prize win-
ners in our $200.00 cover
title contest which closed
on November 25th. Thou-
sands of title suggestions
flooded the editors who
had a pretty tough time
crawling out from under
the avalanche of titles.

The winning title—*“The
Shortest ‘Wave’ to a Man's
Heart!”, which took first
prize—the $200.00 Mid-
west All-Wave Receiver of
the console type here illus-
trated—was submitted by
Veto M. P. Twaska, 3321
West Carson St., Pitts-
burgh, Pa., and this mag-
nificent  up-to-the-minute
receiver in its beautiful
cabinet, has been sent to
Mr. Twaska by its manu-
facturers, The Midwest
Radio Corp., of Cincinnati,
Ohio, who so kindly offered
this fine receiver for the
best cover title submitted,
as announced in previous
issues of Shoert Wave
Craft. i

As announced previous-
ly, 25 “Honorable men-
tion” prizes were awarded
for 25 next best titles submitted, and the
winners of these prizes, 12 yearly sub-
seriptions to Short Wave Craft and 13
yearly subseriptions to Short Wuve Lis-
tener Magazines are as follows:

Awarded one year’s subscription to
SHORT WAVE CRAFT

“She Radiolizes Him,” by Richard
Davis, Ramsey, (R-1) Ind.

“Ethernal Love,” by J. Kent Hogan,
Toronto, Ont., Can.

R. Doolittle, Allenhurst,
N.J

“Happy Y-ears,” by L.
V. Longhway, Oklahoma
City, Okla.

“Now Life Should be
‘Tweeter’,” by P. M. Oh-
linger, Portsmouth, Iowa.

“Long Raves over
Short Waves,” by David
J. Shinn, Elgin, Kans.

“A set he’ll all-waves
(always) remember,” by
Edw. Hoffman, Ft.

console

woods.

Mr. Veto M. P. Twas-
ka, First Prize Win-
ner, won this mag-
nificent 18-tube ra-
dio set, complete in
cabinet of
beautifully matched
It is valued
at §212.50 hy the
makers, the Midwest

Radio

Wayne, Ind.
Awarded one year’s sub-
scription to SHORT

WAVE LISTENER.

“Dx’er to Woo Hiz
Kay,” by W. H. Fraser,
Bracebridge, Ont.

“A Gift that is 100%
Air - Conditioned,” by
Joseph T. Gleason,
Brooklyn, N.Y.

Corp. “The Speaker of the

“73-OM-
ES-88-

gards-

old man-and love and kisses from-
Wife), by George Fournier, Fall River,
Mass.

“In Hands of the Receiver,”” by Na-
than Solomon, New York, N.Y.

“She’s Shert Wave Crafty,” by Wil-
liam Thurston, Jr., Springdale, Conn.

“The SHORTest, CRAFTiest WAVE
to his Heart,” by William H. Meredith,
Philadelphia, Pa.

“And Dial Consele You,” by Ben
Rickerson, Waco, Tex.

“Reception—Overwhelming!” by Hal

Evening,” by Leon Hen-
nessy, Toledo, Ohic.
“A Short Wave Fan Dance,” by

David Bowman, Cincinnati, Qhio.

“High Fidelity begins at 22, by Mrs.
C. A. Pickett, University City, Mo.

“Ham’n Megs!” by J. Kent Hogan,
Toronto, Ont., Can.

“Hi’* Frequency Love Amplified, Hi,”
by Jack Kogan, Philadelphia, Pa.

“Result of Close Mutual Coupling,”
by Chester Kaney, Forreston, IIl.

“There Antenna (Aint any) Better
Birthday Gift,” by Milton Shalda, De-
troit, Mich.

“The Ohm is New Complete,” by
John Ternosky, Toronto, Ohio.

“He’s a Resistor, but She’s a Trans-
former,” by William Thurston, Jr,
Springdale, (Continued on page 625)

$50.00 Cash Prize Contest

® $50.00 in prizes will be awarded to

the best letters which, in the opinion
of the judges, answer the following
question in the most satisfactory man-
ner:

WHAT ARE THE TEN THINGS IN
SHORT WAVES THAT INTER-
EST YOU MOST TODAY?

1.—Answers to be written only on regu-
lar letterhead size paper, 8x101".

2.—These letters must be either type-
written or written in ink, no pen-
cilled matter considered.

3.—List each answer separately, and
observe the following style: (ex-
ample)

WHAT ARE THE TEN THINGS IN
SHORT WAVES THAT INTEREST
YOU MOST TODAY:

The following ten subjects are of

most interest to me:

(See Editorial Page 580)

$50.00 CASH PRIZE
CONTEST

First Prize ... $20.00
Second Prize.. 10.00
Third Prize ... 5.00
Fourth Prize....  3.00
Fifth Prize._ ... 2.00
Sixth to Fifteenth

Prizes each.. . 1.00

R Ry

AP A A A s e s e

W Ry iy Ry iy g g gy

R o
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1.—Short wave set building. I con-

tinne to build these scts, mostly of
the four tube A.C. variety, because
I get best results from this type of
set, ete., until ten subjects have
heen covered.

4.—The above is only a suggestion. Of
course, you are to use your own
ideas in answering each of the ten
subjects, but be sure that you give
the reason as shown in the example
above for the guidance of the
judges,

5.—It is essential that when you men-
tion short-wave sets which you
either build or which you may buy,
that you mention the number of
tubes as shown under the example,
paragraph 3.

6.—Only one sheet of paper can be used,
written on one side only. This
means that (Continited on paye 625)
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“"Modern’ Acrials

Invented 34 Years
Ago By D[. Leg‘ de +For?st

It is really remarkable to learn that 34 years ago patents were taken out
by Dr. Lee de Forest, which covered all sorts of "newly invented" antennas,
including the far-famed "concentric transmission line and "twisted lead-in."
U. S. Patent No. 730,246 and two sister patents—No. 730,247 and No. 730.-
819 covering fundamental antenna and Lecher wire “}ransmission lines' have
been donated by Dr. Lee de Forest to the “inventors” of the host of present-
day aerials, labeled with all sorts of fancy names, and with wires twisted into
every conceivable contortion.

CRAFT for FEBRUARY,

L i e e e e L A T

e Fr—— PRI Y PR, e P

. A Py
o

® DR. LEE DE FOREST, pioneer

American radio inventer, has un-
doubtedly enjoyed many a good laugh
at the grand scramble of present-day
inventors to devise new short-wave
aerials with twisted lead-in or trans- A
mission lines, concentric conductors em-
ploying a wire within a tube, ete., for
he could leok back at the drawings in
his U. S. Patent No. 730,246 (filed
in 1902) and also Patents No. 730,247
and No. 730,819 and find therein prac-
tically everything that we have dished
up to us today as necw antenna inven-
tions.

Dr. de Forest in a recent letter to
the editor, said: “So much is appear-
ing today in radio magazines regard-
ing the use of the Lecher wire co-axial
conductors and fwisted Lecher wire
transmission lines, in connection with
ultra short-wave transmission and re-

ception, particularly with reference to
co-axial, and reflecting onc-quurter
aavelenyth zntennae, etc., that 1 be-

DE FORESTS PLAN M

\‘ - -
MODERN " DOUBLET AND

*— TWISTED LEAD-IN
{RECEIVER |

The famous “twisted pair” lead-in. so
popular to.-day, was described in Dr. de
Forest’s patent granted in 1903!

lieve my patent No. 730,246, filed March
8, 1002, and issued June 9, 1903, would
Kt prove very interesting to the readers

) of Short Wavre Craft.
l—g——- “] am sure that you and your con-
& s tributing engincers will be interested

i 1 to know that at such an early date, 1

) pointed out and patented the numerous
Ki advantages of the Lecher wire con-
duetors in various types and forms for
wireless communication.

“Even today, radio engineers have
not yet realized some of the advant-
o ages to be obtained with twisted, tuned
conductors, coiled up in cenvenient
+ form. Such a condensed transmission
line for ultra-short waves, comprising
several half wave lengths, should be
available today to insure accurate and
stable tuning in place of crystals and
frequency multiplier systems.”

PPatent No. 730,246—It Covered 'em All!

A In Fig. 1, (all of these drawings are
taken from the patent No. 730,246)
shows a tuned antenna lead-in system
which employs both inductance coils
L and condensers K1 for adjusting the
A frequency of the line.

Fig. 2 shows a Lecher wire “trans-

B) b c ® | mission line” in use with a receiver
=3 =¥ / or detector R, one wire B connccted
T with an antenna wire A, and the other

B! I Bl to a ground G or other cupacity,

EG‘,'- {which covers the widely-used present-

FIG.4

day “doublet” antenna, which uses two
equal-length antenna wires without any
ground—Ed.). The wavelength or fre-
quency relations between the length of
the aerial wire and the lengths of the

Figs. t to 4 above, taken from the de
Forest 1903 patent, show that the “Lecher”
transmission line is not so new!
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Dr. Lee de Forest, who experimented with

and patented practically every one of the

“new” short-wave  aerials, including

“twisted lead.ins,” which we are using
today!

two wires, comprising the Lecher
“transmission line,” are all carefully
specified in Dr. de Forest’s patent. The
bridges C may cross or “short” the
wires at the nodes as the patent states,
without destroying or seriously affect-
ing the oscillations or prepagation of
the waves. These bridges may also be
grounded as shown by the dotted lines
ot G1 in Fig. 4, without affecting the
period of vibration.

In Fig. 3, the relative position of the
clectro-static and the electro-magnetic
waves, separated along the wire by 90°,
or by a quarter wavelength, are shown
by the dotted lines, D representing the
electro-static wave, and D1, the electro-
magnetic wave. A detecting device oper-
ated by current or electro-magnetic
waves is located at any loop of an elec-
tro-magnetic wave, as at Rl in Fig. 3.

(Continued on page 626)
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Diagrams above show various ways of

connecting Lecher wire transmission line

to transmitter, with equalizing condensers,
etc.
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ideally
adapted to
the require-
Here we see the Octode “Metal Tube 3" in actual opera- ments of the
tion—one of its “new features” is the improved Sensi- short - wave

tivity Control.

® THIS receiver meets the S-W “Fan’s” demands for a small
The receiver about to be
described employs a stage of untuned R.F. amplification feeding
into a regenerative detector and finally
amplifier. The receiver as built is for
though it can be used for loud-speaker 1

set employing the new metal tubes.

of another audio stage.

Octode Tube Provides New Control Feature

The R.F. amplifier employs a 6L7 tube.
and is primarily intended to be used as mixer tube in a super-
het. However it lends itself to many other uses and it was se-
lected for this set because it offers @ novel method of controlling .

into a single-stage audio
headphone reception, al-
reception by the addition

SHORT WAVE CRAFT for FEBRUARY, 1936

The OCTODE
"Metal Tube 3"

By JOHN CROUCH

o e S o T L i L

—This 3-tube short-wave receiver covers all bands between |5
and 200 meters, and the tubes of the 6.3 volt type can be oper-
ated from batteries or A. C. Plate voltage may be taken from
batteries, B-eliminator, or power supply unit.

Ay R i, . I .

I"hoto at
right shows
rear view of
the Octode
“Metal Tube
3”7  receiver,
w hich is

“Fan.”

This tube is an Octode

the sensitivity. The 6L7 is in many respects similar to an R.F.

pentode tube, but in addition it contains
an extra control grid. This extra grid
is used to feed the oscillator voltage
to the 1st detector circuit in super hets.

In this little 3 tube set however the
extra grid is connected to a potenti-
ometer and a suitable negative voltage
supply. Variation of the bias applied
to the extra grid varies the sensitivity
of the R.F. stage. The potentiometer
thus acts as a sensitivity control. The
advantage of this arrangement is that
it keeps the volume control away from
the signal circuits, where it might
cause losses. It works very well in
practice and has only a minor effect
on 1the setting of the regeneration con-
trol.

Detector Circuit Uses 6J7 Tube

The detector circuit emplovs a 6J7
tube. This is an R.F. pentode tube.
similar to a 57 or 6C6. Regeneration
is obtained by the electron coupling
method with the tickler or feed-back
winding of the plug-in ceils connected
to the cathode of the 6J7. Regenera-
tion is controled by varying the screen
voltage on the 6J7 tube, This is a tried
and reliable method and works very
well. The regeneration control is very
smooth in action, with no “plopping”
in and out of oscillation, The suppres-
sor of the detector tuhe is connected
to the screen-grid. Resistance coupling
is employed between the detector and
first audio, as it is the simplest and
che]:]apest method and performs very
well.

Ordinary 3-winding, 6-prong plug-in
coils are employed in this set. With a
140 mmf. tuning condenser, four coils
will cover the range from 14 to 200
meters. Band-spread is not incorpo-
rated in this (Continued on paye 613)

L
5000 OHms I

B+
250V,
—

~ 50,000 OHMS

It is a very easy matter to follow the wiring diagram shown above for the 3-tube

receiver, which takes its name, “Octode,” from the fact that it employs as an R.F.

amplifier, a 6 element tube—the 6L.7. This tube provides a new method of controlling
the sensitivity,

www americanradiohistorv com
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We are pleased to present this con-
structional article prepared for Short
Wave Craft by Clarence O. Wahner, in
which he describes in detail his 12-Tube
superhetrodyne receiver. Many desir-
able features are incorporated in this set,
such as 3 "IF." stages, uses separate
detector and high-frequency oscillator, a
C. W. beat oscillator, a frequency meter
which aids in tuning, and band-spread.
Visual tuning is provided through the use
of a tuning meter. Many interesting
angles on the superhet are brought out
in this article; therefore, our readers
should find it immensely interesting and
valuable.

PP Dwwww.

PP PP DN

An Experimenter's Superheterodyne

® AFTER spending several years ex-

perimenting with different types of
receiver circuits, all types of tubes and
having passed through the stages of
simple regenerative one tube sets, up
to 16 tube hook-ups, the receiver herein
described has finally been evolved. In
its final form it is composed of 12 tubes,
with the exception of one tube for the
ultra-high frequencies which is operat-
ed only when receiving transmissions on
these frequencies.

It is a most modern type of super-
heterodyne, very simple to operate,
even though there seems to be quite a
few panel controls. Each of these are
quite necessary when extracting the
utmost from a recciver. These controls
always assure perfect tracking at all
times.

3 LF. Stages Employed
An extra stage of intermediate am-
plification is incorporated in this re-
ceiver, bringing the total to three, even
though ordinarily most sets have but
two. The author believes in having an
extra stage of intermediate amplifica-

By Clarence O. Wahner

The parts are not a bit crowded in this receiver, as the photo clearly shows.

tion and running the total LF. amplifier
tubes with a slightly higher negative
bias. This insures much quieter oper-
ation and less internal tube noise than
if a smaller number of stages were
used at their maximum efficiency. It
also provides a great reserve of gain
when “fishing” for those weak signals!

The band-spread feature incorporat-
ed provides tuning comfort. The tun-
ing meter enables one to adjust the
band-setting condensers at the proper
point so that the ganged band-spread
condenser will track over the dial

(Continited on page 631)
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Wiring diagram of Mr. Wahner's excellent superheterodyne short-wave receiver.

wwWw americanradiohistorv com


www.americanradiohistory.com

592

SHORT WAVE CRAFT for FEBRUARY, 1936

SHORT WAVES and

. Bailey,

|
=l

Editor, SHORT WAVE CRAFT:

My transmitter uses the following—
RK23 tritet osc. on 20 meters—RK20 first
buffer; 242A—second buffer, and push-
pull Eimac 150T’s in the final amp., with
1000 watts input. The modulator is a pair
of graphite plate 203A’s in class B. RCA
condenser microphone and usual speech
equipment. The receiver is an RME—
9DS with a Peak pre-selector. The antenna
is a matched impedance type, the flat-top
being 1% waves long (99 feet) fed %
wave from one end with the Johnson “Q”
feed bars. The “Q" section terminates in
a “tuning box,”” which is in turn link-
coupled by twisted pair cable to the trans-

Mr. Bailey surely has a neat station,

W8KQQ, Takes Prize This Month

Everything is shipshape.

14,245 kiloeyeles. and is held there by an
“A" cut erystal mounted in an adjustable
air-gap holder.

I have been a constant reader of vour
magazine since the very first copy {(when
they sold at 50c each) and have every
copy from the first to the very last one
published. I wish to congratulate you on
this fine magazine. I note with interest
how each copy seems to be just a little
bit better than the one preceding it and
hope you keep up the good work.

R. 8. Bailey, W8KQQ
Centre Hall, Pa.

(A dandy 1k.ac. phone transmitter, '.S.1.

mitter tank.

il ik ——— -

The transniitter operates on

-, P i

Congratulations 0.M.—FEditor.)

d

-y

W2HJK Has Contacted 10 Countries

Editor, SHORT WAVE CRAFT:

W2HJK has been on the air since July, 1934.
many different transmitters have been in use.

The complete transmitter of
W2HJK

In this time
The one shown
on the enclosed photegraph
seems to satisfy me com-
pletely. On the bottom
shelf is the main power
pack giving 700 or 1400
volts. The next shelf con-
tains the “kever”  tubes
(for clickless keying), the
hias power-pack and the
power supply for the buf-
fers, Geing up to the next
shelf one will find a 47
erystal oscillator, a 46 buf-
fer or doubler, another 46
as a buffer, and then the
“main  buffer” which uses
push-pull “tens.” The final
amplifier is a Western
Electric 242A which runs
either at 70 or 280 watts,
This transmitter has been
in contact with 10 coun-
tries in 3 continents. Aus-
tralia and New Zealand are
worked regularly. The re-
ceiver is a National FBTA.
W2HJK is a member of
the ARRL and is a ORS.
Most of the work is carried
(Continued on page 619)
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POCKET SET A PEACH!
Editor, SHORT WAVE CRrAFT:

The super-regenerative Pocket Set cir-
cuit is a peach! I find it ecan be loaded
on the aerial side and function well on the
160-meter band as a straight regenerative—
by using 49M and a 3% " outside diameter
coil out of a broadeast receiver in series
as aerial,

I copied all the airports from Albany,
Chicago, Toledo, Cleveland, and Newark,
while at Maplerest, N.Y.

Will you please tell all the Hams how
to make a coil that can be tapped to switch
points so as to function as a super below
4Y meters and a straight regenerative up
to 160 and 200 meters?

The data given in the Pocket Set func-
tions well up to 49 meters; now if we
could get a coil to g0 up from there it
would be the gravy. Give us this in the
next issue. This set will make a great
transceiver on 5 meters.

One Year's Subscription to

SHORT WAVE CRAFT
FREE |
for the “Best” Station Photo
Closing date for ezch contest—75 days preceding
date of issue: Jan. 15 for April issue, ete. The
editors will act as Judges and their opinions will

be final. In the event of a tie a substrigtion will
__be given to cach contestant so tying.

I am planning one to hunt deer with in
mountains of Pennsylvania this winter. One
man in the group will be a licensed opera-
tor and direct the hunt.

L. S. HOOVER,
Boswell, Ind.

(You are right, O.M., about the “Pocket
Sct” being a “peach.” By the number of
letters we have received regarding the ex-
cellent performance of this reeeiver, it
wonld seem to he the hest I-tube set that
e have yet described. Regarding the coils
for the longer wavelengths, it would be
more practical to inerease the size of the
taning condenser to 140 mmf. and use stand-
ard coil data, which, incidentally, can be
found in practically every issue of SIHORT
WavE CRAFT.

A Modern Danish "Ham"
Station, OZ7CwW

Our foreign brother, Aoge Bau, 0Z7CW, of Copenhagen, tuning
up his modern Ham transmitter,
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4 4
CURING TUNABLE HUM { $ 5 00 FOR BEST b
When we climb to the ultra high fre- § . b
quencies of 28 or 6 me. using regeners- 1 b
tive type rteceivers powered from the 110 4 4
1 4
——— 3 SHORT-WAYVE KINK !
by 110V, A 4
RECT __@Aﬂ’-ofj___.- . . .
80\ (7 T )} The Editor will award a five dollar prize each month ¢
2  for the best short-wave kink submitted by our read-
) ers. All other kinks accepted and published will be ¢
} awarded eight months’ subscription to SHORT :
] WAVE CRAFT. Look over these “kinks” and they §
1 will give you some idea of what the editors are look- ¢
¥} ing for. Send a typewritten or ink description, with :
Q sketch, of your favorite short-wave kink to the §
) “Kink®” Editor, SHORT WAVE CRAFT.
L3 i il e o o o g i i
( 0 few 002-
%0,2 ‘5"23’?.(57 “MF ing of at least 00 volts Iwcause, should it
CAROBOARD shorl,”" eonsiderable damage may done
C'?‘ISLI;%RSFII'I’S D15CS tu the receiver.—Wliliam ©. Strath.
It malng, 8 “‘tunaple hum'” ofirn hecomes
:'Zry dlseniraging.  Mdding microfarads 10 TuBE BASE vvyy
the tilter supply Is «f no avail, and it gecms .
the higher we tune In frequency, the woise “BAND-SPREAD REGEN-
the effeet lecomes, The anthor of this Kink ~ - "
hates using Imll(-rllc- \\}wn matns ar(-“a\all- ERATION
ahle, after a bt of experimentation, a8 . . . .,
\‘\'a_\(‘l n:ll; nl”;he trwlbile was found. The mt‘?;;z;‘-‘-l“f" ::_:35 ?’ )'uu h:'.;flm.'f;...edﬂ_ 2:“_’
cure consists of connecting a W02 . fixel cr lllun contra) l]m] al\{e :I !:):llt cin, ﬁlnlk
miea  eondenser bemu‘nt '“IE hl:l%l-s m;ﬂ ul"l“ i “I‘illlk will 'lu-lp g]i‘:'(- ,.m'l“ m'grferlly
flament of the rectifier tube, as shown in llanced 1egencration. 1 had sn ald 500-
tlhe_ dlraw ',"_“' \ :[;"_'_S_n“"l‘:‘“:’_YI"':;::"""“I :'::“"r:: vhm potentionieter which 1 hooked together
i & Safer beten tube-base u, socke: canosoaso Wi e sl 50000 potenivneter
! (it?l ?;:“l went to ||l conle .~:n ex- DISC5 GLUED that gave perfect control You can tune
:.cerrnalry |I‘!;|nu\nl'h 1r r;n ""!“:I\"inﬂhl-ﬂ EORARECEE m'.;)rscl‘_\' \“'m lllxe 50.]000'0hm‘ '"r‘lll :’sek}l‘;
) - el N N 00 ohm for tine  adyustment, his n
they can gma‘llls wlm'l be located under the WIND WIRE ON will be a great help'm catehing those sta-
chassis.—G. errin an. BOTH SPOOLS Lions (seve tiagram). —\Webster Hayward.
v vy
the low-frequency transformer.  The con-
LAMP\ ~~BOLTE NUT strieetional details of the forms are ghen in
o il the draning. The completed coll fits into &

R/
i%?‘ﬂ- REFLECTOR
i,
e

lnln]e hasc; 1250 turns are used on one coil,
and
comstruct and will present a pleasing 8p-
pearance.—Joe Horvath.

730 on the other. This is simple to

vvVvy
LEAD-IN INSULATION

BBy removing the small glass panes from

the top of & window and Feblacing them
with bakelite panels, it i8 possible to bring
the lead-ins through the unit without neces-
sity of drilling holes threvgi the glass, 1f
better insulation than bakelite s needed.

| the now-papuiar Vietron panels may e
| wsedd. The panels are fastened  inte the
& window sash exactly the same as the glass
PANEL DIAL - panes were fastened.—Harold J. Clark, vVveYy
LIGHTING NATIONAL SIMPLE HOME-MADE
DIAL TESTER

Ahhough few peovle reatize #t, the XNa-
tional dials are designed so that a light
may be mounted behind the panel to -
minate the seale. ln the drawing, 1 hne
endeatusred to show +learly just how this is
done. A hole shonll Le ent in the pancl
In front of the hull go that the light will
shine inte the dial. This sils considerably
in tuning where the recciver s located i
a part of the mon which recefves very little
light.—Marty Analan.

vvy

the need of

in many cases it presents a real problem
where Mmat ctured radios are conecrned.
Ay proble was ovenrome simply hy econ-
peeting a magnetic speaker. as shown in

Yiere is & “'kink'’ that has proved very
valuabie to me, and T hope will also Dhenefit
others. It is a simple “condenser analyzer’”
that can also be used for olher purpoges
goch as continuity and tube leakage up to
10 megohms. In testing enmdensers. if the
neon bulh tliekers, it shows a gowl con-
denser; If 1t vemalns bricht. the condenscr
Is shorted; aml if no tight is seen. the conh-
denser is open-eleeniterd.  Many arher uws
uiIII probhably  be  found.—lafland  Whit-
comb,

110V, LAMP
25 WATTS

\

vvy

ADDING MAGNETIC
SPEAKER

Many times short-wave “‘Fans’" have felt
n additional lowlspeaker, aml

diagran one side of this speaker is

; mlu ted llll the ri-ln s, “}}ilh. !:n— mln-l; U
vid eoneets to the te siile of une o
e - the ataplitier tut throngh n fixed eom- Q li0v, AL TTOng'LE:DS
FREFLECTOR - denscr. 'This condenser should huve a rat- -—
e I
et e PLATE LEAD +~ 10R2 vwYyy
TAKING BETTER o
P N
PICTURES / | HOMEMADE RELAY
For those who ar+ interested in takinz f | Ry rewinding a Ford generator cut-out
_h(nnFraphs to he entervd in Short Wave I with No. 28 In. . wire, made a ‘ery
raft's contest. T an subioitting this kink: d sensitive relay. The drawing elearly shows
Remove the heater «lement from the usual . the general eonstruction. A" aml T oare
eleeirie heater and insert a larke electric e low ecurrent leads; D' and 1" are
light bulh. ‘This retlector will work very | § the power lemls used 1o make and hreak
nirely and throw considerably more light I rhe desired cireuit; "E*™ is a sensitivity
on the pletures, Of rourse, the faithfulness string: P Is the sensttivity adjustment;
of the phnte will depend upon ¥our abhlty TR (' dre the contacts: and 117 §s the
in focusing the camera.—Leonard J. Wood. .-L’-in' - arature,
- | A1 3 A relay of thiz type should fiml murh
v vy 3 F, B fm:)r Ianmm:1 the l!n'l;ls as it can he lusel] as
e SPEAKER g i, a kering relay on the tnure powerful trans-
COIL CONS1 RUCTION m‘ : mitters where keying direet woubl he too
SET b dangerous. ‘The coll can consist of &
Recently, when T constructed a 5S-melef _L MAGNETIC SPRR pole-piece of an ear-phone or towlspeaker
receiver which was a super-regenerator, I B- OF SET NEYT DOOR unit. These will require some 10 to 15
hit upon the following fdea for constructing wits to operate.—Merlsn ¢ tierrick,
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vvVvYy
GANGING CONDENSERS

lieve is & kink which may be useful to
expicrimenters or set-huilders who want to
gang tuo condensers of the cheaper variety

FLEXIBLE

= oo
CO™MIDENSER.

LER

which do not have the shafts extended at
the rear for that purpuse. The trick is to
solder a short dlece of lrass rod of the
right size on the rear end of the first ron-
denser shaft, Be sure to make a solid Jvint
where the hrass rod is soldered on the shaft
anid use a8 flexible coupler to prevent sirain
on the rod in case it is not exactly In line.
Burl MeFadden.

vvy

A.C.-D.C. CODE PRACTICE
OSCILLATOR

Very often a prospective Iam Wants an

. T
o onad
e A, L be
< Y 5 = | teacn;
= L,
l #e N3 *| _l
M [ \&, 4| e
‘l | ~—= ]
L ¢
T [ Ly,
-
. 290 Dwms
PuONES Al TN,

cleeteified code-practice oscillutor. The eir-
cnit shown will satisty this need In every
respect. The ususl A.C.-D.C. clreuit was
employerl  hecause of its  sinplicity and
economy,—Noomian L. Chalfier.

vvyy

PLUG-IN COIL KINK

Many fans have found that the ordinary
tulw-hase Is entircly too small to accommo-
date 100- to 200-meter cojls. The sketeh
elearly shows how a plece of round wood 1s
fittenl” fnto the tube-hase. The tickler is
waund on the tube-haze whiie the grid co:l
is wound on the wool form.—Harry W,
Lewls.
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SHORT

WAVE
ScouTts

P A A Y g

@ ON this page is illustrated the hand-

some trophy which was designed by
one of New York’s leading silversmiths.
It is made of metal throughout, except
the base, which is made of handsome
black Bakelite. The metal itself is
quadruple silver-plated, in the usual
manner of all trophies today.

It is 8 most imposing piece of work.
and stands from tip to base 221%”, The
diameter of the base is 734". The
diameter of the globe is 5$14”. The
work throughout is first-class, and no
money has been spared in its execu-
tion. It will enhance any home. and
will be admired by everyone who sees it.

The trophy will be awarded every
month. and the winner will be an-
nounced in the following issue of
SHORT WAVE CRAFT. The winner’s
name will be hand engraved on the
trophy.

The purpose of thia contest is to ad-
vance the art of radio by “logging as
many short-wave phone stations. ama-
teurs excluded, in a period not exceed-
ing 30 days, as possible by any one con-
testant. The trophy will be awarded to
that SHORT WAVE SCOUT who has
logged the greatest number of ashort-
wave stations during any 30-day period

B Y

r—

Honorable Mention Awards

Honorable Mention:

S. Clarkson,
Montreal, Quebec, Can.

Trophy Contest Entry Rules

@ THE rules for entries in the SHORT WAVE

SCOUT Trophy Contest have been amended
and 50 per cent of your list of stations sub-
mitted must be *foreign.” The trophy will be
awarded to the SHORT WAVE SCOUT who has
logged the greatest number of short-wave sta-
tions during any 30 day period: (he must have
at least 50 per cent “‘foreign stations). This
period need not be for the immediate month
preceding the closing date. The complete list of
rules appeared in the September issue of this
magazine,

In the event of a tie between two or more
contestants, each logging the same number of
stations (each accompanied by the required
minimum of 50 per cent “foreigns") the judges
will award a similar trophy to each contestant
so tying. Each list of stations heard and sub-
mitted in the contest must be sworn to before
a Notary Public and testify to the fact that the
list of stations heard were “logged” over a gmiven
30 day period, that reception was verified and
that the contestant personally listened to the
station announcements as given in the list.

Only commercial *‘phone™ stations should be
entered in your list, no “amateur transmitters"
or “commercial code” stations. This contest
will close every month on the first day of the
month, by which time all entries must be in
the editors’ hands in New York City. Entries
received after this date will be held over for
the next month’s contest. The next contest
will close in New York City. January 31.

The winner each month will be the person
sending in the greatest number of verifications.
Unverified stations should not be gent in. as they
will not count in the selection of the winner, At
least 50 percent of the verifications sent in by
each listener must be for stations located out-
side of the country in which he resides! In
other words, if the contestant lives in the United
States at least 50 percent of his “veries” must
be from stations outside of the United States.
Letters or cards which do not specifically verify
reception, such as those sent by the Daventry
stations and, also by commercial telephone sta-
tions, will not be accepted as verifications. Only
letters or c¢ards which “specifically” verify re-
ception of a “given station,” on a given wave
length and on a given day, will be accepted! In
other words it is useless to send in cards from
commercial telephone stations or the Daventry
stations, which state that specific verifications
will not be given. Therefore do not put such
stations on your list for entry in the trophy
contest !

SHORT WAVE S8COUTS are allowed the use
of any recefving set, from a one-tuber up to one
of sixteen tubes or upwards, if they so desire.

When sending in entries, note the following
few simple instructions: Type your list, or write
in ink, pencilled matter ia not allowed. Send
verification cards. letters and the list all in one
package. either by mail or by express prepaid:
do not split up the package. Verification cards
and letters will be returned, at the end of the
contest, to their owners; the expense to be borne
by SHORT WAVE CRAFT magazine.

In order to have uniformity of the entries,
when writing or typing your list, observe the
following routine: USE A SINGLE LINE FOR
EACH STATION ; type or write the entries IN
THE FOLLOWING ORDER: Station call let-
ters: frequency station transmits at: schedule
of transmission, if known (all time should be
reduced to Eastern Standard which is five hours
behind Greenwich Meridian Time) ;: name of sta-
tion, city, country: identification signal if any.
Sifn your name at the bottom of the list and
furthermore atate the type of set used by you to
receive these stations.

(Continued on page 630)
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TWENTY-THIRD
“TROPHY CupP”

Presented to

SHORT WAVE SCOUT

GLENN G. GopwIN
BINGHAMTON, N.Y.

For his contribution toward the
advancement of the art of Radio

Magaszine

[ Y g
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23rd TROPHY WINNER

50 veries; 39 foreign
® THE 23rd Trophy goes, as a Christ-
mas present, to Glenn G. Godwin of
5 Mildred Avenue, Binghamton, N.Y.
Mr. Godwin had a total of 50 veris, all
coming within the rules of the Contest.
Mr., Godwin’s receiver was the Alan
“Ace,” with a good many changes. He
points out that he added a tuned radio
frequency stage which increased the
sensitivity and added considerably in

bringing in the weak stations.

Mr. Godwin goes on in his report to
say that he does not recommend A.C,-
D.C. receivers, because the voltage de-
livered to the tubes is too low to give
satisfactory amplification. The antenna
used was just an ordinary single wire.
No dimensions were given.

UNITED STATES STATIONS

WIXK—9,570 ke.—6 a.m.-12 mid., Boston.

W2XAD, 15330 ke.—2-3 p.m., Schenectady.

W2XAF—9,530 ke.—5:30-11 p.m., Schenectady.

W3XAL—6,100 ke.. M-W-Sat., 5-6 p.m.. Bound
Brook.

\V3X_AU—9.590 ke.—Noon-7:50 p.m.. Philadel-

phia.
WBXAL—6,060 ke.—6:30-8 p.m., 11 pm.-1 a.m.,
Cincinnati.
WBXK—15.210 ke.—9 a.m.-7 p.m., Pittsburgh,
WEBXK—11.870 ke.—5-9 p.m.. Pittsburgh.
WBXK—6.140 ke.—9 p.m.-1 a.m., Pittsburgh.
WOXBS—6,425 ke.—lrregular, Chicago.
WiUXF—6.100 ke.—Chicago.

FOREIGN STATIONS
CRCX—6,090 kc.—Irreg. 6 p.m.-12 mid.. Torento.

Canada.
CIRO—6,15¢ ke.—& p.m.-12 mid., Winnipes,
Canada,
CJRX—11,720 kc.~8 p.m.-12 mid., Winnipeg,
Canada.
EAQ-—9.860 kc.—6:15.7:30 p.m.. Madrid. Spain,
HAS3—15,370 kc.—Sun.., 9-10 a.m., Budapest,
Hungary.
HAT4—9.125  ke,.—Sun.. 6-7 p.m., Budapest,
Hungary,

HBL—%.595 ke.—Sut.. 5:30-6:15 p.m., Geneva,
Switzerland.
—7.797 ke.—Sat.,
Switzerland.
PCJ—15,200 ke.—Irregular. Eindhoven, Holland
PHI—17.775 ke.—Off at pre<ent, Hilversum, Hol.

5:30-6:15 p.m.. Geneva

land.

PHI—11.730 ke.—Irreg., 8:30-10:30 a.m., Hilver-
sum. Holland.

2R(O—11,810 ke.—Rome, Italy.

2R0T9.635 ke,—M.-W..F., 6.7:30 p.m.. Rome,
Italy.
HVJ—15,121 ke.—10:30-10:45 a.m. (ex. Sun.).

Vatican City, Italy.

ORK—10,330 ke.—1:30-3 p.m.. Brussels. Relgium.

COCD-—6,130 ke.—8 p.m.-12 mid., Havana. Cuba.

HI4D—6.482 ke.—Irreg. 5-8 p.m., Santo Do-
mingo. ND.R.

XEBT—6.000 ke.—8-1 a.m.. Mexico City, Mexico,

HP5J—9.590 kc.—7:30-10 p.m., Panama City,
Panama.

YVERMO—5,650 ke.-—5:30-10
Venezuela.

YVERV—6,520 ke.—6-10 p.m.. Valencia, Vene-
zuela.

p.m.. Maracaibo,

YVZRC—6.112 ke.—(Now testing on 5800.)Car-
acas, Venezuela.

YVQ—6.672 ke.—Sat.. 8-9 p.m.. Maracay. Vene-
zuela.

YV3RC—6.150 ke.—4-10 p.m., Caracas, Vene-
zuela.

{Continued on pane 630)
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A simple variable selectivity device.

@ THE latest issue of Practical and Amu-
teur Wireless (London) contains an in-
teresting method for obtaining variable
coupling in existing L.F. transformers, in
order to improve the fidelity of existing
sets.
The sketch here shows how this is accom-
plished. A hole is cut in the top of the
shield can and the coils are removed. One
coil is worked free of the wax or other
impregnating material and one or two turns
are removed from the inside so that when
the coil is set back on the form, it will
slide freely up and down on it (these few
turns can be easily compensated by turning
the trimmer a little further down).

A cam arrangement is then made, as
shown in the aceompanying sketch, and
linen strings are used to support the move-
able coils. A knob on the panel completes
the job—turning the knob then raises the
coils and decreases the coupling—or in oth-
er words, increases selectivity.

The Renode—a New Tube
® A DANISH engineer, A. Schleimann

Jensen, has just announced a new tube
which will be manufactured in that coun-
try to compete with tubes which are im-
rorted from other countries at excessively

igh prices, according to an announcement
in Popular Radio, (Copenhagen).

The new tube works on the principle of
the cathede rey tube, having a cathode.
concentrator plate, deflector plates and
plate or anede. The tube is connected as
shown in the Jiagram and is a push-pull
type of circuit.

The action of the tube is briefly as fol-
lows: The cathode emits a steady stream
of electrons which pass through slits in
the shield and concentrator plate. The

Appearance of new “Renode” Tube.

latter speeds up the stream of electrons
which pass between the deflector plates to
the anode, from which the signal is passed
to the phones or A.F. amplifier.

The electron stream in passing between
the deflector plates is affected by these
plates. As the signal changes polarity,
the cathode stream swings back and forth,
being reflected by the plate which is nega-
tive and attracted to the one which is posi-
tive. This swinging back and forth caused
an increase and decrease in the stream
which reaches the anode,

Thus either a detecting or amplifying ac-
tion takes place, depending on the circuit
and potentials. This is accomplished with-
out the use of grids of any type.

Push-pull “Rencde” Hook-up for Detector
Action.

@ The Editors have endeavored to review
the more important foreign magazines |
| covering short.wave developments. for
the henefit of the thousands of readers of
| this magazine who do not have the op-
portunity of seeing these magazines first-
hand. The circuits shown are for the
most part self-explanatory to the radio
student, and wherever possible the con-
| stants or values of various condensers.
coils. etc., are given, Please do not write
| to us asking for further data, picture-
diagrams or lists of parts for these for-
eign circuits, as we do not have any
further specific information other than
that given. If the reader will remember
that wherever a tuned circuit is shown.
for instance, he may use any short-wave
coil and the appropriate corresponding
tuning condenser, data for which are
l given dozens of times in each issue of
this magazine, he will have no difficulty
in reconstructing these foreign circuits
| to try them out.

RUBBER.

BAKELITE WASHERS

STRIP ™ .

~— SCREW T0 LOCK
sDCKPEl:‘ TO TLBE

|
WIRE LEAD SOLDERED TO SOCKET

Newest “Low-Loss” method of mounting
tubes,

Ultra-Low-Loss Tube Mounting

@® ONE English experimenter devised a

novel tube mounting method, according
to a recent issue of I’ractical and Amateur
Wireless (London).

Working on the premise that most of the
leakage and capacitative effects in tube
connecting is found in the tube sockets, this
experimenter made a shelf of the type
shown here, having holes into which the
tubes set. The connections to the tube

www americanradiohistorv com

prongs were made with small brass collars
having set screws to fasten them securely
to the prongs. Thus, no additional insula-
tion is added than the tube itself has.

(An improvement of this idea would be
to remove the hases of the tubes also, and
make the contacts directly on the protrud-
ing leads!—Editor.)

New Speaker Cone Development

@® THE cry for better fidelity in radio

reception has been answered in many
interesting and novel ways which have
been described in past issues of this and
other magazines.

Europe has not missed the demands, eith-
er, as recent issues of their magazines
plainly shows. Announcement of a very
interesting development in this line ap-
peared in Wireless World (London) re-
cently. This consisted in an explanation of

Migh-Fidelity speaker having mica-paper
cone.

speaker response, especially concerning the
cone or driver. The results of experiments
with many different types of cones were
given—with comments on their advantages
and short-comings.

The final cone material chosen was mica,
since it could be split very thin, yet re-
mained rigid. Since the weight could thu
be reduced to a very small fraction of the
weight of the usual paper cone, high fre
quency response above 10,000 cycles, with
very little attenuation, was found possible.
This eliminated the need for tweeters or
other artificial means of raising the
“highs,” with the result that less distor-
tion entered the reproduction.

For economy, a mica-paper cone was ad-
vocated. This consisted of a mica cone 4
ins. in diameter cemented to a dry vellum
frustrum forming a 10 in. cone driver.
This is shown in the illustration here. The
mica was split to .001 inch thick and the
paper .005 inch.

Novel Regeneration Control

@® FOR short-wave sets using a resistance
to control regeneration, such as screen-
grid potential control or tickler shunt-re-
sistor, ete., a very handy vernier control
of regeneration can be obtained by the
method shown. This was described in the
latest issue of Ondes Courtes—a supple-
ment to Le IHaut-Parleur (Paris).
(Continned on page 619)

/R}

W
A~

Improved 2-unit Regeneration Control.

le
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A New Television Scanning System

SCREEN

LIGHT
SOURCE

FIXED ARC
.~ OF MIRRORS

8-51DED Rg-
VOLVING MIRROR

Line-up of “optical train™ for television scanning by the new Mihaly-Traub optical-
mechanical system.

® A NEW television scanning system,

which has been attracting consid-
erable attention in Europe, is that
known as the Mihaly-Traub system,
here illustrated. This scanning ar-
rangement involves the use of a Kerr

Marconi Infra-Red Light Beam Link

® SOME few years ago the Marconi

Company demonstrated a form of
telephone link in which a beam of vis-
ible light was modulated by the tele-
phene signals. For these experiments
both a sodium and a neon discharge
lamp were adopted as a modulatable
light source. These previous experi-
ments were recently resuscitated and

cell, through which a beam of light
from a lamp passes; changes in the
polarization in the Kerr cell, caused
by the fluctuating television image
currents, result in the cell acting as a
light-shutter or valve, and thus modu-

modified for demonstration at the Man-

chester Conference on Industrial
Physics. The modification consisted
of the intreduction of an infra-red

filter in the beam of light from the
same neon crater lamp as used on the
previcus occasion.

The spectrum of the neon lamp is
shown in Fig. 1. It will be seen that

lates the light beam. The beam falls
upon a revolving 8-sided mirror and is
rapidly swept across the screen on
which the image is built up. As will
be seen, there is a ring of stationary
mirrors arranged in front of the re.
volving mirror drum, which aects as
part of the scanning system.

The 8-sided polygon has been found
the best compromise in practice, to-
gether with a quarter of an arc of
stationary mirrors. Generally speak-
ing, we have here a multiplying effect
due to the peculiar optical scanning
arrangement, the number of lines on
the screen being the product of the
number of stationary mirrors and the
number of faces on the polygon. A
considerable saving in cost is effected
in_this way, as the number of actual
mirrors, rvotating or stationary, has
only to be twice the square root of the
number of lines. One of the secrets
of success in the Mihaly-Traub Sys-
tem lies in the fact that the light from
the stationary mirrors is reflected back
onto the top ring of mirrors on the
rotating polygon before it is projected
onto the screen. This design results
in a fourfold increase in light as the
screen angle is doubled,

It may be, though, that such a me-
chanical-optical scanning systemn in

(Contireced on page 616)

a fair amount of energy in the infra-
red spectrum is liberated, In Fig. 2
we have the curve of an average infra-
red filter, this particular one being a
Wratten 87. This filter cuts off at
7,600 Angstrom units. It is possible,
therefore, to detect a faint red glow
in observing bright incandescent light
(Continued on puge 616)
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Fig. 1, above, shows the spectrum of the neon lam
Set-up of apparatus for talking by infra-red rays.

circuits for infra-red system.
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p. Fig. 2—shows percentage of light transmitted by infra-red filter.
Fig. {—Water-cooled neon crater tube.

Fig., 3—
Fig. 5—Transmitter and receiver
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How to Build An All-Purpose Tester

Front view of the compact “all-purpose” Tester.

® EVERY Experimenter and “Fan” nceds some

kind of testing equipment if his experiments are
to be conducted in an accurate manner. The most
important measurements to be made in any radio
shack are voltage, current, and resistance. For this
purpose a umiversel meter is necessary. Of course
separate meters could be used but the cost would be
many times that of a single pudti-purpose meter.
It is safe to say that there are experimenters who
build sets and never know just how much voltage
is being applied to the plates or screens of the
tubes in the receiver. Likewise there are plenty of
“Hams” who are operating transmitters without the
knowledge of just how many volts are being applied
to the various elements of the tubes in the trans-
mitter.

It was with the above in mind that the writer set
out to build a “general purpose” measuring instru-
ment that would serve even the most critical experi-
menter and Ham. First an outline of the functions
of the instrument were made, together with a list
of parts. This called for a great number of resistors
and two meters, also the switch and other accessories
which go to make up a ‘“‘universal’ tester.

It was finally decided that a Triplett Model 1200

s

By George W. Shuart, W2AMN

This "tester” measures A.C.-D.C. volts, ma., ohms,
modulation percentage, and has an “oscillator” in-
corporated in it.
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toster kit would be the best bet considering its simplicity and
economy. Along with the A.C. and D.C. measurements we intended
to include a vacuum tube voltmeter. This instrument is a very
useful adjunct but to the average person it probably would not be
worth its actual cost in labor. So we decided to use a vacuum tube
rectifier in the usual V.T. voltmeter hook-up, but for relative
measurements only.
Oscillator Provided Also

Many times we have seen a “Ham” or “Fan” using an oscillat-
ing defector of a receiver to check coils or the tuning of another
receiver. For this reason we decided to incorporate in this tester
an oseillator. Not one that is a frequency meter calibrated exactly,
but roughly calibrated either in frequency or wavelength, and
tuning for instance from 50 to 100 meters. An oscillator that is
roughly calibrated and always in “working order” is a very handy
piece of apparatus.

The entire “tester” is built in a Tx12x5 inch aluminum box and
is small and compact enough to fit anywhere in the Ham’s work-
shop. As we
said before it
measures every-
thing; voltage,
A.C. and D.C
in five steps, 10-
50- 250- 500-
and 1000. Re-
sistance in three
steps — 1500
ohms, 1.5 and 3
megohms. Cur-
rent in milliam-
peres—1 ma., 10
ma., 50 ma., and
250 ma. The re-
sistance scales
are also used
for continuity
testing.

We have dis-
cussed the pur-
{(Continued on

page 621)

Rear view showing the “works” of the Ham “tester.”
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Novel Shiclding Made of Wire Mesh

A real business-like appearance can he given to your transmitter by
Br_own’s suggestion of using 14 inch mesh wire netting, and coating
paint. It may not keep the dust out, but it will keep your friends’ hands away from

that hig hottle! Hi!

® 1 recently constructed a low-power
portable transmitter and wished to
chield the complete job.

Measure the surface to be covered
and buy sufficient 4” square mesh
wire fence netting. It is easily cut to
fit the sides and top of the transmitter.

Then take a 2” strip of light tin and
cut to the lenpth of the screen panel.
Bend the tin in the center and press
over the edge of the screen by clamping
in your vise. Put one of these strips
oh each side of the sereen, making a
frame, and stick in place with solder.
The tin can be drilled to fit the screws
on the top and sides of the transmitter.

Cut a hole in the screen for the han-
dle of the portable transmitter.

Paint the frame black and shellac
the screen, and the result will be a neat
looking job that will cost you about
40¢ at the most.—Wm. C. Brown.

following Mr.
it with black
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AMERICAN BROADCAST BAND

Every purchaser of these receivers gets a “self-tuning” chart for

each of the six hands covered hy the recciver. The short, wavy,

hlack lines indicate that several stations are operated on the
same wavelength and are useful only locally.

Closeup view of the new tuning

dial calibrated in kilocyecles and
wavelengths.

Only the particular band in use is illuminated

® ONE of the most elaborate self-tuning charts ever con-

ceived, has been recently perfected for a well-known line
of receivers. The accompanying drawing gives some idea
of how easy it is for the average non-technical purchaser
of one of these receivers to tune in short-wave, as well as

SHORT WAVE CRAFT for FEBRUARY, 1936

-

4y, to 2400 Meter

"SELF-TUNING"
CGUIDE

Devised for Commercial Set

Elaborate colored charts enable the layman to quickly
locate those elusive short, broadcast and long-wave stations
with a minimum of time and effort.

broadcast stations, from points all over the world.
These tuning charts are accurately printed in four colors.
By consulting these charts, the owner of the set can easily
and quickly pick out the stations he might like to hear. By
glancing at these charts and also the elaborately calibrated
dial furnished on the new model receivers, he can surely
and positively trail that distant station to its lair.

e engineers who developed this new self-tunming chart
system for these receivers, came to the conclusion that the
usual method of thumbing through page after page of sta-
tion calls in a Log Book was too tiresome, and they, there-
fore, worked out this much simpler direct-reading chart
scheme. A colored chart for each one of the six bands,
covering all the way from 4% to 2400 meters, is supplied
with each set. These charts have been prepared at a
great expense, and were executed by engineers and artists
with great precision, and one can actually see where each
short wave or broadcast station comes in on the dial It
is felt that they will provide the answer to the short-wave
“Fan’s” prayer for a simple, accurate and quick method
of tuning in those many interesting stations from all parts
of the world.

Index Marks Proportioned to Power of Station
The height of the triangles and “wiggles” indicates the
power of the strongest station on that frequency, as fol-
lows: The height of the RED triangle is proportional to
the logarithm through the base end of the power of that
station. An arbitrary length was chosen for WLW, 500,
000 watts, and the other lengths (Continued on page 617)
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The short-wave apparatus here shown has been caretully se-
lected for description by the editors after a rigid investiga-
tion of its merits

In Short-Wave Apparatus
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Appearance of newest “Tuned Antenna.”
(No. 514)

® THE R9+ antenna consists of a doublet

50 ft. long (25 ft. per side), three spe-
cial insulators, 131 ft. of weatherproof
twisted pair noise rejecting transmission
line leadin and the tuner and switch box, as
illustrated herewith. It comes with all con-
nections soldered and all insulators in
place. To erect it, it is merely necessary to
tie a rope to each of the two insulaters at
the ends of the 50 ft. flat top, uncoil the
transmission line leadin and hoist the an-
tenna on its supports, which may be poles
on a house, eaves of a house, house and
garage, house and tree, or two trees. The
higher up it is, the better, and the further
away from electrical apparatus, such as
motors, and auto roads, the better also. The
leadin is carried down to a window near the
radio, the tuner box pulled in through the
window, its leads fastened to the antenna
binding posts of the set, and the job is
done. If too much leadin is left over, it
can be coiled and placed out of the way,
or exactly 78 feet—no more, no less—can
be cut off. If a longer leadin is needed,
as many extra 78 ft. lengths of twisted
pair as are required may be spliced into
the original 131 ft. leadin.

Considering practical operation, the net
benefits obtained have been measured
against the best available competition—a
widely used double doublet—and found to

O‘

Tuned Acrial Gets More "DX"

b Db. Gain
1,800—R9+ antenna up +15.6
4,200—R9+ antenna up + 474
6.200—R9+ antenna up +120
7.300—R9+ antenna up + 4.5
9,000—RY+ antenna up +10.9
12,000—R94 antenna up + 9.6
14,000—R9+ antenna up + 6.6
15,000—RY9+ antenna up +105
18,000—R9+ antenna up + 3.5

These figures show three things—the

non-uniformity of the simply semi-tuned
double doublet against which the R9+ was
compared and tested, its poor performance
on the short wave broadcast bands for
which it was presumably designed, and the
outstanding superiority of the R9+ tuned
antenna.

Gives Three to Six-Time Volume Gain

In practical reception, the R9+ gave
apparent volume three to six tinies greater
on short waves than that obtainable from
the double-doublet against which it was
compared. This audible increase in volume
of three to six times on short wave broad-
cast and amateur bands results in reception
of signals so weak as to be unheard on
other antennae, and coupled with the noise
elimination benefits of the low impedance
noise rejecting leadin, plus ability to tune
the antenna exactly to any wave length
hetween 9 and 200 meters, is of inestimable
value.

The direct noise elimination benefit of the
R9+ tuned antenna is initially equal to
that of competitive noise veducing an-
tennae. In practical use it is much greater,
Jdue to the longer leadin of 131 ft. permit-
ting antenna flat-top placement well out-
side local noise ftelds, to the selective noise
rejection attendant upon its tuning, and
finally to the 5 to 15 db. signal volume in-
crease. which effectively drops local noise
5 to 15 db. below that obtainable with any
other antenna available.

What's Inside the Tuner Box

The tuner box contains three balanced
non-reactive coupling transformers, the an-

tenna tuning condenser, and the five-
position selector switch., Three positions of
the switch select the three balanced coup-
ling transformers for different wave
lengths, the fourth feeds the balanced
doublet transmission line directly through
the tuning condenser to the receiver, and
the fifth position gives a standard L an-
tenna for broadcast reception,

This switching arrangenient provides any
desired type of antenna for broadcast band
or short wave reception, from a fully tuned
antenna to simply the usual noise reducing
doublet, and finally, a simple L antenna.
It is not tuned for broadcast band recep-
tion simply because physical dimensions
would be excessive, and high power, rela-
tively strong stations and little local noise
on the broadcast band do not justify such
extra complication and bulk.

(Continued on page 628)
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Hook-up of new “tuned aerial.”

P Wy

A New

@® FOR those who have tired of changing

plug-in coils, this new switch-coil offers
a solution to the problem, it is a completely
self-contained unit which has five prongs
similar to the conventional tube base., and
plugs into the ordinary 5-prong socket.
Inside of the casing of this coil is located
four individual sets of windings corre-

Set with new *“switch coil” installed.
(No. 515)

Multi-Band Switch-Coil

sponding to the wave range of conventional
plug-in coils. By merely turning the knob
at the top of the coil. the bands are
switched. This coil is quite unlike the av-
erage switch-coil in that it is not a tapped
coil arrangement. but connects individual
coils into the eircuit at each position. The
coils are radially wound similar to the old
style “pancake” coil, and are only a single
layer in thickness. They are mounted in-
side the casing in pie fashion; one above
the other. Very positive contacts are as-
sured because behind the contact electrode
is a spring forcing it forward for a very
firm connection. In the drawing, we have
endeavored to illustrate the complete coil.
Four separate sets of coils, i.e,, four sec-
ondaries with their associated primavies or
ticklers. The secondary is always used as a
grid coil and is tuned with a 140 mmf.
condenser. However, if the coil is used in
an R.F. stage, the primary will be the an-
tenna coil, while in the detector this is
usually the tickler. Modifications of this
particular coil are being made wherein the
secondary is tapped for the usual cathode
feed-back for electron coupling. In this

case, we presume that the primary is used
to couple the R.F. stage to the regenerative
detector. Superheterodynes, as well as re-
generative receivers, can make use of these
new coils. This article has been prepared
from data supplied by courtesy of Uno All-
Wave Coil Co.

I

Diagram of new switch-coil

Names and addresses of manufacturers of apparatus described on this and following pages furnished upon receibt of 3-cent stamp; mention No. of article.
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' THE RADIO AMATEUR

Conducted by Geo. W .Shuart

Radio Amateur Course

® AS announced previously, this sixth

lesson of our Amateur Radio Course
will cover the M.0.P.A. (master oscil-
lator-power amplifier) transmitter us-
ing crystal-control, frequency-multipli-
cation, buffers, ete.

6th Lesson—Explanation of
M. O.P. A.—Master Oscillator
—=Power Amplifier
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Complete diagram of 3-stage crystal-controlled M.Q.P.A. (Master Oscillator—’ower
Amplifier) transmitter with details of the tuning light and plug-in coil suggestion
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Amateur Radioc has advanced to the
point where multi-tube transmitters are
almost a necessity, although single-tube
crystal-controlled transmitters, such as
the “Wizard”, deseribed in one of our
past issues, is not to be “sneezed” at in-
sofar as stability and power ontput is
concerned. On the other hand, for
greatest flexibility and efficiency, an
M.O.P.A., comprising at least three
stages, is necessary if real efficiency
is desired along with three or four band
operation,

Today, the Ham does not need to
spend a fortune in eonstructing a mod-
ern multi-stage transmitter with a
fairly respectable power output, be-
cause in nearly all cases, receiving
tubes may be used.

In Figure 1, we have a crystal-con-
trolled transmitter built entirely
around 2A5 tubes. Although few Hams
realize it, this tube is ideally suited to
low-power transmitters or in the oscil-
lator, buffer and frequeney multiplier
stages. In this transmitter, we use a
2A5 connected as a pentode erystal gs-
cillator, another 2A5 as a neutralized
anmplifier or frequency doubler, and in
the third stage, 2—2A5's in push-pull,
as amplifiers. When using the 2A5 as
an amplifier or doubler, the control grid

and screen grid should be tied to-
gether,

Pentode Oscillator

In the pentode-oscillator circuit of
Figure 1, we have condenser coupling
to the first amplifier. Experience has
proven that the excitation tap on the
plate coil should be connected between
one-half and three quarters the length
of the entire coil, from the B plus side.
If this tap were connected directly to
the plate end of the coil, considerable
instability in the oscillator circuit
would result, and in many cases, the
oscillator may fail to start oscillating
when the transmitter is turned on.

With the two grids of the 2A5 con-
nected together, this tube represents a
high-mu triode similar tg the 46. and
no separate bias is necessary, although
a small resistor, around 500 ohms, in
series with the grid return, inereases
the second harmonic output when
doubling. Many who have used the 46
will recall that the plate current tends
to ereep up if the circuit is detuned or
if too much excitation is applied. This
trouble is entirely eliminated in the
2A5, no doubt due to the suppressor
which is connected directly to the
cathode inside the tube. We might also
mention here that those having trouble
with the 46 will do well to change to

www americanradiohistorv com

the 47, because this tube exhibits the
same characteristics as the 2A5, and
requires no change in circuits formerly
using the 46, other than a reduction in
the value of the grid bias resistor;
500 ohms seems to be the optimum
value.

Advantages of Link Coupling

The final amplifier or push-pull stage
of this transmitter (Fig. 1), is link-
coupled to the first amplifier. Experi-
ments have long ago proven, where a
“single-ended” driver is used in con-
Jjunction with a push-pull stage, that
inductive coupling is far more efficient
than any other method of coupling.
Each coil of this link eircuit shoul(? con-
sist of -two turns in each coil, coupled
fairly close to the center of both the
first amplifier plate coil and the push-
pull amplifier grid coil. Both grid and
plate circuits of the push-pull ampli-
fier are tuned to the same frequency,
and, therefore, neutralization is neces-
sary. For a more thorough discussion
of neutralized amplifiers, we refer you
to the fifth lesson.

All values of resistors and condensers
are given. However, coil data is omit-

‘ted because this will depend upon the

particular band in which the trans-
mitter is to be operated. A transmitter
of this type should have an output of
from 30 to 40 watts on 80 and 40
meters, and possibly slightly less on 20.

00L-mF
7/

Stk

FIG3B

9
B+ ;I"

Various methods of coupling antennas to
a push-pull amplifier,
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3-stage M.O.P.A. transmitter using pentode oscillator-doubler and pentode-buffer doubler.
Tuning Procedure through the resonant point. A further neutralizing condensers will be set at
The tuning procedure for this trans- adjustment of the neutralizing con- exactly the same capacity. The leads

mitter is as follows: With all the B-
plus voltages disconnected, the fila-
ments or heaters should be turned on
and the tubes allowed to heat up for at
least two or three minutes. Then the
plate and screen voltages should be ap-
plied to the oscillator with the excita-
tion tap of the first amplifier removed
from the oscillator plate coil. Then
with a flash-light bulb connected to a
single turn of wire, coupled rather
closely to the plate coil in the oscillator,
swing the plate condenser back and
forth until a point is reached where the
light glows the brightest. Back the
pick-up coil away from the plate coil,
and retune for a peak in brilliancy of
the lamp. The excitation tap should
now be connected to the oscillator some-
where around two-thirds the distance
from the B-plus end of the coil. The
plate milliammeter could have been
used for tuning the oscillator. How-
ever, the maximum output does not
come about with either a maximum or
minimum reading on this plate meter
but somewhere between the two. Now,
when the excitation tap is connected to
the oscillator-plate coil, the plate cur-
rent will ingrease, as shown on the
meter. With the neutralized condenser
“nc” set at zero capacity, and the flash-
light bulb coupled to the first amplifier
(V2) plate coil, swing the plate con-
denser of this stage back and forth
until the bulb lights. Now, if we are
operating this amplifier at the same
frequency as the oscillator, it must be
neutralized. Increasing the capacity of
the neutralized condenser gradually.
and swinging the plate condenser back
and forth through resonance, will
eventually result in a setting of the
neutralizing condenser where the flash-
light bulb will not glow. A more ac-
curate method of neutralizing can be
used by plugging a zero to 50 ma. meter
in the grid circuit of the amplifier.
You will notice that rectified grid cur-
rent will be present even though no
plate voltage is applied to the tube.
As the plate condenser is swung back
and forth, you will also notice, if the
amplifier is not perfectly neutralized,
a slight “bump” in the grid current
when the amplifier condenser swings

denser will eliminate this. After this
stage is thoroughly neutralized, the
plate voltage can be applied.

Tuning of the Push-Pull Amplifier

Our next job is to “tune up” the
push-pull amplifier. Couple the flash-
light bulb to the grid-coil of the ampli-
fier and tune the grid condenser for
maximum brilliancy. The neutralizing
condensers of this stage should be at
minimuin capacity; then couple the
flash-light bulb to the plate coil of the
push-pull amplifier, and adjust the
plate condenser for maximum brillitanc
of the bulb. This stage is then neutral-
ized the same as the first amplifier, ex-
ccpt that both neutralizing condensers
are adjusted simultaneously, and a
point will be reached in the setting of
these condensers where the flash-light
bulb will not glow, and the grid current
meter when plugged into this circuit,
will not jump.

A word otp warning about push-pull
amplifiers!—unless a push-pull ampli-
fier is perfectly symmetrical, i. e., the
two grid leads of identical length, and
the tap on the grid coil in the exact
clectrical center; the plate leads iden-
tieal, and the B-plus tap on the plate
coil at the exact electrical center, it
cannot be neutralized. Also, identical
makes of tubes should be used. In a
perfectly symmetrical amplifier, the

The next Lesson in the
Radic Amateur Course
will deal with the con-
struction and operation of
"'Antennas''—a most im-
portant subject of inter-
est to every student of
Short-Wave Technique.

Fr——— . e ol
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to these condensers should also be sym-
metrical; they should be mounted so
that the grid leads to them are iden-
tical, and the plate leads both of the
sante dimensions. Many experimenters
have given up push-pull amplification
because they could not neutralize the
amplifier, and this, undoubtedly, was
due to lack of symmetry. If plug-in
coils are used in the push-pull ampli-
fier, do not use the usual plug-in receiv-
er type coil with the pins in the base.
The coils should be of the flat mounting
type, such as shown in the drawing 1A.
The other type of plug-in coil form will
make the leads uneven in length.

The push-pull amplifier in this trans-
mitter js keyed in the cathode circuit,
and the biasing resistor should be from
100 to 200 ohms. In the plate and grid
circuits of the push-pull amplifier and
the plate circuit of the first amplifier,
single section condensers are used. This
makes both ends of the condenser
“hot"” and an insulating shaft should be
used for coupling to the knob or dial.
For those who %mve split-stator con-
densers, or can afford their usage, they
are highly recommended. This trans-
mitter when used with an 80-meter
crystal, can be used on the 80 and 40
meter bands. For 80 meters, all three
stages are tuned to the crystal fre-
quency; on 40 meters, the first ampli-
fier (V2) is a doubler, and the second
amplifier tuned to 40 meters. This is
with an 80 meter crystal. With a 40
meter crystal, all three stages can be
tuned to 40, or we can operate on 20 by
tuning the first amplifier (V2) and final
(V3) to that band. All the power am-
plifier circuits are tuned the same
whether they are frequency multiplier
stages or not. After they have been
neutralized, that is, if they require it,
the plate voltage should be applied and
the plate tuning condenser immediately
adjusted for minimum reading on the
plate milliammeter—this always indi-
cates resonance.

Three-Stage Transmitter Using 2 S. G.
Tubes

In Fig. 2, we have another 3-stage

transmitter using two screen-grid tubes

and two 801’s (Continued on page 620)
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M.OP. A.

] Uses Receiving Tubes

Shuart, W2AMN

.
e T e

[(master-oscillator power amplifier)
quality are obtainable with t
89 tubes.

Y

Over 60 miles distance

e e i e il

Front view of new 5-meter M. 0. P. A,

.
L . o e

Here is a real up-to-the-minute 5-meter transmitter using the M. O, P. A,
circuit, Perfect frequency stability and
is circuit. It uses all receiving parts,

and 3 type
has been covered with this transmitter.

A -

The ‘long-lines,” or so-called
long-lines oscillator is unquestion-

® FOR the past five years the five-

meter band has been steadily in-
creasing in popularity. And it has
finally come to the point where the band
is really “overcrowded.” This is not
so much due to the great number of
stations operating on five meters, but
due to the type of equipment used.
The present-day receiver is quite satis-
factory. Our super-regenerator has
been improved to the point where not
only is the “superregen” now very sen-
sitive but it is as selectire as the popu-
lar five-meter superheterodyne.

Whatisan M. 0. P. A.?

For the benefit of the uninitiated, an
M. O. P. A. (master-oscillator, power-am-
plifier) is a circuit in which & separate
tube is used as a frequency generator or
oscillator, and is followed by one or more
non-oscitlating amplifiers. This is really nec-
easary in a phone transmitter if the fre-
quency is not to be disturbed during modu:
lation. Modulation is usually applied to the
amplifier, allowing the oscillator to be free
from all effects of the modulator.—Editor.

2

ably the best of
the modulated os-
cillators in so far
as frequency sta-
bility and effi-
ciency are con-
cerned. However

T

e

e

The entire station-
power supply,
transmitter, modu-

Rear view showing how the parts are
placed for shortest connecting leads.

it is high time we use the better type of
transmitter.

Type 89 Tubes Used
Last month the writer described a
lransmitter using the type 89 tubes.
An exact duplicate of this transmitter
was also constructed for operation on

lator and “mike. the five-meter band; of course crystal
——_— (Continned on page 629)
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Complete wiring diagram of the M. 0. . A. and its power supply. Also showing
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how the modulator is connected.
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NEW APPARATUS FOR THE HAM

\ New National Condensers—  pecially for ultra high-frequency
H30 transmitters. Each section has
A new line of transmitting @& maximum capacity of 26 mm{,
condensers has just been an- The plates are double spaced
nounced by the National Com- and suitable for use in fairly
pany. Among the features are high-power transmitters. The
low cost, rigidity, and extremely end pieces are constructed of
high-voltage insulation. These micalex for highest efficiency.
are especially designed for the
amateurs. <Condensers of this  Insulated Metallized Resistor
type have only been hitherto —H23
available in expensive commer- The 1 ot .
cial types such as used in com- e International Resistance

mercial transmitters and by the Co., makers of the well-known

L. F. split-stator con-

U. L.
denser, 132.

b I. R. C. resistors, have recently
. U. S. Navy. developed a new insulated met- =
New National high-voltage . allized resistor. These type B |_[R"E il AR o o
transmitting condenser 1130, Miller Iron Core LF. Trans- resistors, as shown in the photo- L0 - O E S
formers—H31 graph, are thoroughly insulated
Iron core transformers have 50 that should one come in con-
recently become very popular tact with other parts or the —_m_-—

because of their very high gain chassis of a receiver, there

d inh selectivity. Th would be no danger of a short . .
?/Fi 1le frf?;fnsf;mersymeass;‘ﬁ circuit. The insulation is molded LR.C, insulated metallized re-

114x1%x3% inches and have a completely around the metallized Sistors, H33.
core which consists of a finely resistance element, and seals 1t -
divided magnesium alloy em- against moisture or damage.
bedded in a ceramic body. The
manufacturers claim that a sin-

Compact Transmiiting Con-

gle stage with the new trans-

former will provide as much denser—H-34

gain and selectivity as the older In the photograph, we have
type transformers in fwo stages, a partial view of the new Cor-
with one-half the usual amnbli- nell-Dubilier “Dykanal” insu-

fier noise. The material used lated condenser. The use of this
in the core is known by the new special oil for insulating
trade name “Crolite Magicore.”  purposes makes the new con-
The coils are wound with Litz denser much smaller than the
wire, and are impregnated in a ordinary wax-impregnated, wax-
special low-loss compound pre- filled condensers. As an exam-
venting moisture absorption. ple the 1,000 volt 2 mf. con-
denser measures only 4 inches

- high, 1-13/16 inches wide, and
U. L. F. Transmitting Con- 1-1/16 inches thick.

These are |
denser—H32 ideally suitable for “Ham” fil- -
Miller Iron core LF. trans- Here's a split-stator trans- ters and power-supply where New Cornell-Duhilier “Dyk-
former, 131 mitting condenser designed es-  space is usually at a premium. anal” insulated condenser, H-34.
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EEFICIENT 5-METER ANTENNAS o e L mgies. to " the " vertical

By ARTHUR H. LYNCH radiator.

) A ; . Aerials Tested at 900 Ft. Elevation!
Details Covering The Design And Construction Of Various Types Various types of simple and rather

5 . . . complex antennas have been in use at
Of Simple and Complex Antennas Used In Conjunction With Low ()6 author’s five-meter stations, located

Impedance Transmission Lines. at Garden City, l.ong Island, on the
roof of the Hotel New Yorker and,
® VARIOUS TYPES of antennas, for s‘.x,:r—s.-ﬁ/z—«—s.-ﬂ/,—T—s.-*/r-] more recently, in the tower of the
operation in the 56-60 megacycle ' | A Forty Wall Street Building, where our
pand—five meters—have been given @ — D = @w-e1x%  station is located more than nine hun-
very thorough “workouts” in the New ‘ n L i dred feet above the street!
: l | Sye. 37507 ! The station, itself, is located in the
- —- ® F @ - @ La.ssnte obscl:vation tower and no means are
TELESCOPIC, Uk ;. ANTENNA ! s M | provided for the erection of beam an-
—— _é @ @ @ LRe9mx tennas and for that reason we have
4 e ARTENNA SUPPORTS . ) ‘ o } . had to resort to the use of simple
i g “GIANT MILLER” Fig. 3—Top view giving the dimensional units. The arrangement shown in Fig.
l Fr; layout for any type of ver- 2, is the re-  (Continued on page 623)
- tical beam array. o e o
T ~Too1 » i e p—
‘ . R f ot 75‘1._" [ ————— 507y (580 .
B szNDt*oA:"P:J;LJLAYDﬁ ! “'a'mns ¥ ¥y : T’!;.!(s;::m e s::.:-'r::\ ¥ :
1 A e ecemer . The simple matched- H 3 SHE S Ty
| STRAHDED CuAeL impedance arrangement FYTf ]
O  STREAMLINED WEIGHT with (ipen-wlllre transmis-
T sion line, illustrated in Y 23y
Fig, 2—The antenna used at W2DKJ, port- s ’ Ige’ [ T3
able, Forty Wall St., New York City. Win  Fig. 1, has been the most 2 rire iu.§§§§ :
fifty watts input to the oscillator signals popular type of anten- TRITT §iiniw o
from this antenna have been reported R3, na used, because it has lireledgptt %é iirs §
ot ™Baltimore, Maryland, two hundred been comparatively sim- ; z8 ! o
twenty-five miles away, ple to erect and easy to 2 = g 333y
adjust. The open type of E ' : EEELL
i b 2 | T3
transmission line is used B 31 Ll+'l SRR
York area, where more than one thou- with this antenna and BT
sand “five-meter” stations are now on three different types of RS E_ NEEE !g_

i

the air. In almost every case, a par- lines are illustrated.

ticular type of antenna is found to be While the antenna is SR R REFLECTOR
most suitable at a given location, and shown in a horizontal Fig. 4—Complete dimensions for the elements which
its choice i_s very muc_h more a matter plane, it is actually compose beam arrays. This layout should be used in
of mechanical expediency than elec- mounted vertically when conjunction with the layout in Fig. 3 and it has been de-
trical performance. in use and the transmis- rived from the legend which appears in the article.

www americanradiohistorv com
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\  Now Wind Charges Battery

@® FOR many years those
living in isolated see-
tions where regular electric
serviee is not available, have
been forced to ecarry their
batteries to and from the
charging station. However,
it is now possible for the
average person to purchase
a completely burlt and
ready-to-install battery
charger deriving its power
from the wind. This instru-
ment requires no motor de-
vices and is, of course, cco-
nomical to operate because,
so far, the wind has not
hreen taxed and costs noth-
ing. The manufacturers
claim that the only operat-
ing cost is the distilled wa-
ter used in the battery, which
amounts to less than 50c¢ a
vear. According to specifica-
tions, one particular model
berins operation and starts
charging a battery with a
TH%H mile an hour wind.
Quite a novel arrangement is incorporated in this charger
wherein if it fails to start duc to congealed oil or stiffness
due to its being new, a certain connection can be made nnd
the generator will become a motor and start itself off. The
de luxe model has a specinlly designed Albers airfoil pro-
peller, patented uir-hrake governor, turn-table, vane and
mounting, a 5! foot rigid angle iron tower for mounting
cither on a flat or gable roof structure (and is designed so
that an extension pipe may be uscd), cut-out, ammeter, and
short lead-in wire. It costs less than lec a week to operato,
aceording to the manufacturers. This model has a con.
denser on the generator which eliminates electrical inter-
ference. At 350 R.P.M., this generator will have an eutput
of from 16 to 18 amperes. In the various diagrams shown,
we have endeavored to reveal the most interesting features,
iand we have also shown a typical layout for a systent of
this type. It is important to have a charger of this type

installed where the winds
from four directions will not
be hindered by any hills or
other obstructions, such as
buildings, trees, ete., and it
should be mounted not less
than 20 feet above the
ground, building, trees, ete.

Qur Information Burean
will gladly supply wannfac-
turers names and addresses
of any iteme meutioned in
Short Wave Cruft. Please
enclose stamped retura en-
relope,

How the wind-charger is wired
and mounted.

(AMMETER

w o~ RELAY | [
\

The complete wind-charger.

AFTER ASSEM-

PULLEY & BAR ASSEMBLY
BLY ATTACH LIGHT
SPRING (D) HERE

© .
N
CABLE A e GENER-
CHAIN () T ;’/ T’H‘-AF .

VANE [H)
!

]
Al ST ATIACH
¥ PROPELLER
{ G TURN
TABLE
P ar
&Lr : MOUNTING
VANE PIPE
ANGLE r'.::‘"
LARGE
SPRING

Diagram showing how the dynamo is
maounted,

and is one

Rl g i ah n o o o

4 Tube Set Works Like 6 Tuber

By Guy Stokely, E. E.

® THIS receiver

utilizes the lat-
est in hi-gain tubes
of
the most powerful

for the poor sensi-
tivity of man y
present-day  short
wave receivers,

VN R R R Ry

Rl g g st o o g o P N VN

short wave receiv-
ers of its kind
available. In it are
incorporated those
features whieh will
fultill the require-
ments of the most
exaeting short
wave fan, ie,
operation entirely
from 110 volt A.C,
or D.C. lighting system, hum-free power supply, built-in high
quality loud-speaker, headphone jack permitting the use of
phones when desired, BAND-SPREAD tuning, smooth regenera-
tion centrol, illuminated airplane type vernier tuning control,
and 6 tube performance obtained by the use of the multi-ele-
ment variety of tubes.

The complete schematic eirenit diagram employed is given
in Fig. 1. Inspection of this dingram reveals the use of the fol-
lowing tubes: 6D6 (or 6K7 metal )—617 (twin, 2 in 1 tube)—
V6 (or GCH anetal )—12A7 (twin 2 in 1 tube), The 6D6, or its
metal counterpart the 6K7, is used as an aperiodic R.I. ampli-
fier. This stage is very effective in isolating the detector stage
from the antenna system and eliminates the usual hothersome
antenna series condenser as well as providing considerable R.F.
amplifieation,  This extra gain is of considerable advantage
when fishing for those elusive “far-off” DX stations.

The 6F7 tube is usced as a high-gain, sereen-grid regenerative
detector and first audio amplifier stage. The R.F. pentode see-
tion of the 6F7 type of tube is ideally suited for this purpose.
Regeneration is controlled by means of the sercen voltage po-
tentiometer R7 having a maximum value of 100,000 olrms und
having a special resistance tapered curve which provides an ex-
tremely smooth regenevation control. Three winding plug-in
coils are used for their high cleetrical efficieney and the c¢xcel-
lent selectivity obtainable from their use, The primary winding
is interwoven with that of the sccondary in order to provide
high energy transfer from the R.F. stage to the detector section.
The number of turns on each tickler coil is so proportioned as
to permit regeneration in that range of screen-grid voltages
where sensitivity is maximum, Ignorance of this fact accounts

Front view of the *¥ tubes equal 6" set.

The output of
the detector sec-
tion of the 6F7

tube is resistance-
capicity  coupled
into the triode sce-
tion of the same
tube which acts as
the first stage of a
powerful audio fre-
queney  amplifier,
The output of this
stage is in turn
fed into the grid
circuit of the see-
ond audio stage
which uses the
type 76 tube (or
(Contivied on
page G28)

JACK 6 £ 85,3500 anT
W —— T @' | 7’
/&k’ L - s{&k" I:.I” M—l"
C t Ys &
r | Tidle
Hi 4 L i SF,)\JI_( 16‘7
./ P 3 &7 il ( a
5 A s/ . 'ry J
len U 3 Nz 3
SF 2 =f 4 43 \ : 3
- [ X 1 3
(IR .
NPt = g K=
K 4 } L “ME ‘gll-
o | | 5% 3 =
@33 (v Pl
| = 1Hov.AC L- T CHASSIS
[

Wiring diagram of Mr. Stoukely’s receiver.
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Short-Wave Stations
of the World

Complete List of Broadcast, Police and Television Stations

e

s

CORRECTEDY

AND

REVISED

We present herewith a revised list of
the short-wave broadcasting, experimental
and commercial radiophone stations of the
world. This is arranged by frequency, but
the wavelength figures are also given for
the benefit of readers who are more ac-
customed to working with “meters.”

All the stations in this list use tele-
phone transmission of one kind or another

Around-the-Clock Listening Guide

ductive. To the west of the listener this same
band is generally found best from about 8 p.m.
until 9 a.m. (After dark. results above 35 meters
are usually much better than during daylight.)
These general rules hold for any location in the
Northern Hemisphere.

learn through announcements over the air
or correspondence with the stations them-
selves. A post card will be sufficient. We
will safely return to you any verifications
that you send in to us. Communications
of this kind are a big help.
Stations are classified as follows: C—
Commercial phone. B—Broadcast service.
X—Experimental transmissions.

and can therefore be identified by the
average listener.

Herewith is also presented a very fine
list of police as well as television stations.
Note: Stations marked with a star % are
the most active and easily heard stations
and transmit at fairly regular times.

Please write to us about any new sta-
tions or other important data that you

ance of these simple rules will save time.

From daybreak till 3 p.m. and particularly
during bright daylight. listen between 13 and 19
meters (21540 to 15800 ke.).

To the east of the listener, from about 1 p.m.-
8 p.m., the 25-35 meter will be found very pro-

Although short-wave reception is notorious for
its irregularity and Seeming inconsistency
{wherein lies its greatest appeal to the sporting
jistener), it is a good idea to follow a genaral
schedule sa far as wavelength in relation to
the time of the day is concerned. The nbserv-

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

NOTE: To convert kc. to megacycles (mc.) shift decimal point 3 places to left: Thus, read 21540 kc. as 21.540 mc.

21540 ke. WSXK | 19345 kc. PMA | 17790 kc. GSG | 15880 kc. FTK | 15250 ke, W1XAL

-B- 13.93 meters -8.C- 15.5) meters -B- 16.88 meters -C- 18.00 metors -B- 19.67 metors

WESTINGHOUSE ELECTRIC BANDOENG, JAVA DAVENTRY, 87. ABBISE, FRANCE BOSTON, MABS.
PITTSBURGH, PA. Calls Holland early a.m. B.B.C.. BROADCASTING __ Phones Saigon. merning lersgular, In morning

) 7.9 a.m.; relays KDKA ) B"""fﬁ'-of'n'&'-‘s‘n T.h::-- 8at,. | HOUSE. LGOBN'PSON' ENGLAND 158i0 kC LSL

21520 ke, W2 ke, W e o e maters 15245 kc.

'}i?f,?"‘é‘gﬁn".',‘,{‘{,'c.“ﬁf !.3220 ‘ks,::n' M“"WKF ?7780 k%*.\g?XAL ncunuua'arn.. ’At\na:unu B Jass metn *

185 Madian e, N.Y.G __Lﬁ"‘l_zf't'%'s“"““ﬁ‘fhr""'l- "a‘o'dﬂ'.‘;“%n%%‘.'(f"u."}': Srazil and Europe: Suvint Sorvicn 0 Dia | Radhod: Muslon

S et etz | 19160 ke.  GAP | P $ha T Bun. 1,(5750 II:E‘. ' JYT | 103 Rue go Gronslie, Paris

a0 -G- 15.66 _mators el B K MIKWALCHO, CHIBA- P .
_201_42? 3;_3; m;m:VKK CoauebieNeline |\ ITTTS ke PHE| G e | 15220 ke S PCJ

. T, . . EN. and carly merning -8- 19.7¢ meters

wkeiocbilie % o | 18970 ke, | GAQ  MULNGHA® | 35560 ke, JVE | eWGovelihotliN
i meat (T chugsy. ENGLAND 1 17760 ke W2XE | S 20 ™ ban atse Fu: '35 W,
21080 ke~ PSA|18g30ke. =~ PLE Broant S SN it asring | o Fbanet lad 35 ame geen
S DE TANEIRO, BRAZIL | <G g, 1333 metefs oa 485 Madison Avb.. N.Y.C. 15620 kc. JVF | 15210 kc. kWEXK
~ Works WKK Daytime _Galls Halland. carly a. M. Ieregular |1 ®.m.-3 p.m. -C- NAzlzlilmJt:rlgAN -B- 19.72 mctmL
21060 kc.  WHKA | 18620 kc. GAU | 17760 ke. DJE | pranes us. s am. & 4 om. WESTINGHOUSE [ =CTRIC
O AWRENGEVILLE, N -G- 18.41 Maters -B. 16.89_meters 15415 kc. KWO AL UL o L

, N. . RUGBY, ENGLAND BROADCASTING HOUSE Relays KDK?

Galls e _ Calls Ny, daviime BERLIN. SERMANY -G+ lods moters 520 k_' LI
070 ke LSNG | B35 ke FZS|gmegyc.  TAC | 15370 ke, HAS3 R
.- 14.27 meters SAIGON, INDO-CHINA .C- 16:80 meters s BROADCASTING HOUSE

WURLINGHAM, ARG, Phones Parls. early morning PISA. ITALY -B- 19.52 meters . o 3:455‘-5.“-".‘..“3’3“?3'8"...

alls ships, 6:30-7:30 & ®, . 15 a.m., -m.
__Uc:!l'n!‘-s vl Eﬂ. 18340 kc. WLA Call_ships, 6:30-7:30 . M, .P;E.?:;Eﬂ‘nda;‘l?%-ﬂw am. m K _GSO
20700 kc. LSY | CiawReNCEVILLE. N. . 17310 ke.  W3XL 115355 kc. KWU | 75 m.?u' meters
-C- 14.49 meters _ Catls England, daytime 'xhnm:a’ﬂaf Sebre co G- Jo.53 m-énr- DAVENTRY

MO e NTINA 18310 kc. GAS BOUND BROOK, N. ). Phones "“m"l"'"“"“’ ssoan | B0 Nuse. 1IN
Tests Irregularly .C. {6.38 moters SN LA - | 15330k W2XAD LONDON. ENGLAND
02N A A RUGBY, ENGLAND 17120 kc. woo c. % _ leregular
20380 kc. GAA ERIRNCRYNOAtine -C- 17.52 maters B nerAL ELEeTRIC co. | 15140 ke % GSF
G- Rwl;.;'z Dters, D 18250 kc. FTO oc‘:‘J{ L 1. 0., scm-:m-:%ri.\nv. N. Y. v w:s; maters

Calls Argentina, Beazil, -G 16,43 metors St AN WGY dally 23 p.m. DAVENTRY.

o Fasmith T | SREIRANE, | 1 hpe | et 2 e, ATAPER
1990 ko, UG | Teamy e aaw |00 ker | OBC | IS0 ke, G |
“C* MoNTE GRANDE. Ce 1848 meters RUGBY, ENGLAND B JAVENTRY 15120 kc. % HVJ

ARGENTINA RUGBY, ENGLAND iy B.B.C.,. BROADCASTING .B- 19.83 meters
_Tell;lrr!_ﬂlfllrly. daytime Calis N. Y.. daytime 16270 kc. WLK Lonnon ERGLAND Y!AD“CANTCA""
19820 kc. WKN | 18135 kc. PMC | -c; 13.44 meters irragular 1030 o 1045 'xm. exeont
- rors meters e 165r mete LAWRENCEVILLE, N. 1. | 5980 k DJQ Sunda¥
- .LS‘YlREE“cFvéLt;E-&t'I" N Phon NHD.(I’IENdG.' jr7:‘;;”‘ Ars.. Braz. Peru. daytime_ | 6. lsf; maters ]To;';*'k"ﬂ"“ "mm

ST me Ll L LU RGN : O BROADCASTING HOUSE C.

9650 ke, LSNG |18115 ke,  Lsys|16270ke. = WOG| Senijy /Wm 1¢ wogdfhiTien
inymafia " KRaewrina | wodElRATDe. oceA SN, 0. | 15270 ke, A W2XE | D" und! Rk "sn sunien
_cuu_Euroni daytime T.AJ'G E’?L:n'l‘:ly morning and u:Iy afternoon -AgiLANTIQ'ng'g.A‘géAsrma " ereqularly
19600 kc. LSF | 18040 ke GAB | 16240kc.  KTO % cone, 15070 kc. PSD
“C MoNYE GRANDE o 16,3 maters ARt - ".d-h';:"ﬂ“ e o be TANEIRO. BRAZIL
g1 W 1o i N R By o 3 Rty L
19355 kc.  FTM | 17810 ke.  PCV [16233 ke.  FZR3 | ®  GRikHHey 15055 kc. ~ WNC
“C ay. ASIBE. FRANCE “C K ooTWiTk."HNOLLAND o atcON INDO CHINA HOUSE, LA Ca NG aND | HIALEA R, FLORIDA

Calls Argentine, mornings Calls Java. 8-9 a. m. Calls Paris and Pacific isles :15-2:15 p.m Calls Central America, daytime

(All Sthedul

Eastern Standard Time)
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14980 kc. KAY | 12780 kc. GBC | 11715 ke. 10290 kc. DIQ 9590 kc. *VKZME
20.03 meters «C. 23.47 moters «B- 25.61 meters -X- 29.16 meters 31.
MARILAY P RUCBY. ENGLAND “RADIC COLONIAL' KONIGSWUSTERHAUSEN, AMALGAMATED wmuzs;.
Fhotes_Paclfie tsian Colls_shios I’A7R-'l?) IIDF';Am"cE Brold(ilis'lllml:r'::nhrl! svnu:v Aunssl'laALIA
!éSSO 2||:uc7. eters HJB 182396 hczl “ngGo p.m.s | a. m, 10260 '(C- PMN Sun, |3 S.00 e.m.
BOGOTA, CcOoL. REDE pog'ru(;,“_ 11710 kc- *HJ4ABA -C- 20.24 meters 9590 kc- HPS-’
Calls WNC. daytime s"‘:"imr In-FI II.S I m 2 o ';r ) o 25. E!Bgile;a gﬁl':?‘?‘f!':ﬁhlslr?“ -B. AIS” .28 |noll,er':57
.1;‘5"“,:,‘%"., IV D50k, GBU | 0 "'o"ZEn“.":.ma“‘%'.‘s‘.?'nmo 10250 ke LSK3 | AR v cAnama
Ta i B | o Mo | 11680 ke, Ki0 | Mot P | 9590 ke, WSXAU
Ce 12235 ke TFJ X “"zg'gﬁ m’:tnﬂAl noon and mnm N:wrgm;'squgﬁz PA.
S AwRENEEVIND o, ) | Bee | 2452 me Toats Ih the evenine 10220 kc. PSH 12 N-7:50 p.m.
145';'5:'.‘."‘.'"0:“"5"::'."::"'-- B ;::';E:E:":S'Yé"':"":c""?ﬁ's'?n 1’(1560 kc_ VIZ3 | o n:’?fﬂ:m‘o BRAZIL 935.80 k::l:;z mar‘ GSC
o i, 1O | TS0 ke, GBS | Meupdlilanee | 10040k, OPM |V, SLEE
GENEVA. z;wlln.zfl-ano °'c|:luc§{’ ENETAND Calls Canads sveming. oo early | = PhL ;:‘”‘"" 6-8._10-11 " p.em.
roadeasts irregular alls C.. afternoon am. ones around 3 a.m, aEon b o ———
14530 ke. LSN 12000 kc. RNE | 11413 ke. —CJA4 10055 ke. zFs | 3380 ke, AVHILR
e N A N I N R .
14500 ke. LSMZ lzu':%o 130 p.m., w:&ms 6 :.m‘: Tests wltl?l:u:t:l:l‘lnirrunllrly 10042 ke. - D.l.l llgl-7m)lll:r::£?:&’;31'sg:"LlA
3."6";."«;’?-'2%- M ARGENTING '1',1991 kfz' motars F2s2 11200 ke. xXbJqQ 'cliomcsz\%?s}“e'ga‘aussu. e Fri:_10:50 p.m.-2 u.;.
Calls Rie and Europe daylime SAIGON. INDO.CHINA I% 26.79 meters GERMANY. 9570 kc_ *WIXK

14485 kc. TIR

20.71

cARTAGO CDSTA RICA

Phores Cen. Amer. & U.8.A.
Daytimo

13485 kc. HPF

C- 20.71 metere
PANAMA CITY. PAN.
Phones WNC daytima

14485 kc. _Tﬁ

-C- 20.
GUATEHALA CITY GUAT.
Phones WNC daytime

14485 kc. YNA

-C- 20.71 metors
MANAGUA. NICARAGUA
Phenes WNC daytima

14470 ke. WMF

-C- 20.78 meters
LAWRENCEVILLE N, J,
Phenes Englaad
____Moerning and afternsen

14440 ke. GBW
=C- 20.70 meters
RUGBY, ENGLAND
Calls U.S-A.. afternoen
13990 kc. GBA
*GCe 20.48 meters
AUGBY, ENGLAND
Buanos  Aires. "l-t- aftornasa

13635 ke. SPW

-B. 22 m
WARSA\V POLAND
Sundays 11:30 a.m.-12:30 p.m.

13610 kc. JYK

«C= 22,04 metere
KEMIKAWA. CHO CHIIA
KEN, JAPAN
Phones Califoraia till 11 p. M.
13585 ke. GBB

-C- 22.08
RUGBYc ENGLAND
_Eeynt & c-nadl atternsens

13415 kc. GCJ

+C- 22.38
RUGBY, ENGLAND
Calls Japan L China early

merning
13390 ke. WMA
«C. 22,40 meters
LAWRENCEVILLE, N, ).
Phones England
morning and afternoon

13345 kc. YVC

Lo 22.48 met,
MARACAY. VENEZUELA
Calls Hialeah daytlmo

13075 kc. VPD

oX- 22.94 meters
SUVA, FIJI ISLANDs
Dally exe. Sun. 12:30-1:30

12840 kc. WOO

«G- 23.36 meters
OCEAN GATE, N. J,
Cl"l lhln

12825 kc. CNR

-8,C- 2339
DIRECTOR GENERAI.
Telograph and Telephone
Stations. Rabat, Morocce
Broadeasts, Sunday, 7:30-0 2. m.

12800 ke.  IAC

-G~ 23.45 meters
PISA, ITALY
Calls itallan ships, mern!nge

i Phones Paris, morning
11950 ke.  KKQ

X. 25.10 metors
BOLINAS, CALIF.
Tests. Irragularly. sveninge

11940 ke. FTA

Phenes CNR mor orning,
Hurlingham, Argc nights

11890 ke. *

-8. 25.23 m
'HADIO coLonuL"
PARIS. FRANCE
11:50 a.m.-6 Pm.
3-4 am.

11870 kc. w WX K
wesTingiuse'nt ELecTnic
nrrssunsu ‘PA.

Frl Iill nz m
Relays KDKA
11860 ke. GSE
8- 25.29 meoters
DAVENTRY
B.B.C.. BROADCASTING
HOUSE, QLIINDolNz ENGLAND

11830 ke, ! WZXE

25.38
ATLANTIG Bl'?'l')’A DCASTING

485 MADISON AVE., N. V. C.
Relays WABC 6.8 p.m.

11820 kc. GSN

0: 25.38 meters
DAVENTRY
B.B.C..  BROADCASTING
LONDON. ENGLAND

Itregular
11810 ke. %2R0

254 meters
E.lLA.R.
Via Mentelio 5
ROME, ITALY
BI'59|.m 9:15-11 a.m.. 10:30
.=12:15 g.m,

11800 kc. COSWR
-X- 25,42 meters
P, 0. Box 85
SANCTI SPIRITUS
Testing in early mmlnu
and 9 a.m.-(2

11790 kc. WIXAL

25.45 meters
BOSTON. MASS.

Sun. 5-7 p.m.
11770 ke. DJD
aaou%s;\gﬂ'nmuous:
RLIN. GERMA

+B. 25. 57 Mmeters
HUIZEN, HOLLAND

Dally exe. Tues. and Wed. 8-10

&m., Sat. and Sun. 8-11 |_s.m.

1.1720 ke. wCJRX

meters
\VINNIPEG CANADA
Daily. 8 p. m.-12 m.

BOX 2825,

EXICO CITY, MEX,

Dlllr 5:30-6:30 p.m., 10 p.m..
12 m. Relays XEW.

11050 kc. ZLT4
-C- 27.15 m

WELLINGTON, N ZEALAND
Phones Australla and England
early a.m. Also broadcasts (r-
reqularly en Sunday, 9.10 a.m.

11000 kc. PLP

-B-C- 27.2T m
BANDOENG J VA
Relays NIRDM programs 5:30. 11

am. lrregular ¢n
10770 kc. GBP

«C. 27.85 meters
HUGBYc.E"NBI.AND
Sydney, Auatral. sarly a. m.

10740 kc. *J\'IM
-8,C- 27.93 m
NAZAKI, JAPAN
Dully 12 m.-1 a.m., Tues. and
. 2-3 p.m., Dailyd.'apm

10675 kc. WNB

-C-
LA\VRENcEVILLE N. )
Calls Bermuda, daytime

10670 ke. wCEC

-C. 28.12 meters
SANTIAGO cNILE
Brosdeasts Thurs.. Sun.

8:30-9 p.m., Dally 7-7:i5 p.m.

10660 kc. JVN
-C- 28.14 meters
NAZAKI, JAPAN
Phones Europe 3.8 a.m.

10550 kc. WOK

i

LAWHENGEVILLE N. L
hones

Arge., Braz.. Peryu. nights

10520 kc. VLK

C- 28.51
SYDNEY. AUSTRALIA
____Calls Rughy, early a.m.

10430 ke. YBG

-C- 28.76 meters
MEDAN, SUMATRA
§:30-6:30 2. m.. 7:30-8:30 p. m.

10420 kc. XGW

-C 28.78 meters
SHANGHAIL CHINA
Calls Manila and England, 6.9
4. m. and Callifornin late evening

10410 kc. PDK

28.80 tors
KOOTWIJK HOLLAND
Calls Java 7:30-9:40 a. m.

10410 kc. KES

+Xe
BDLINAS GALIF

Tests ovonrnol
10350 kc. LSX
+C- 28.98 meters
MONTE GRANDE,
ARGENTINA
Tests irregularly 8 p.m.-12 mid-
night.

10330 ke. #*ORK

«B-C-  29.04 meters
RUYSSELEDE, BELGIUM
Broadeasts 2:30-4 p.m.

10300 kc. LSL2

-C. 29.13 meters
HURLINGHAM. ARGENTINA
Calis Europe, evenings

Works with Afriea and broad-
easts Irregularly 2-4 p.m.

9950 kc. GCuU

-C- 30.15 met
RUGBY, ENGLAND

Calis N.Y.C. mnlu
9890 kc. LSN

-C- 30.33
HUHLINGNAN ARGENTINA
Calls New York. -_svenings

9870 ke.  WON

-C 30.4
LAWRENGEVILLE N, ).
Phenes England, mnln.'

9860 kec. *EAQ

-B- 30.43 -otm
P. 0. Bex 851
MADRID, SPAIN
Dally 5:15.9:30 p.m.:
Saturday afse 12 n.-2 9. -,

9840 kc. JYS

-X. 30.49
KEMIKAWA- CHO CHIBA-
KEN, JAPA

Irrolulnr 47 .. m,

9800 kc. LSE

«C- 30.81

Tests rresuiarly
9790 kc. GCW

o 30,64 m
RUGBY, ENGLAND
Calls N.Y.C.,

9760 ke. VLJ-VLZZ
AMALGAWATED WiRELESS
OF AUSTRALIA
SYDNEY, AUSTRALIA

Phones Java and N, Zealand
early a.m.

9750 kc. __WOF

-C- 0.77
LAWRENCEVILLE N. J.
Phones _England, avening

9710 kc. GCA

C- a!l
RUG Y. ENGLAND
Calls Arge. & k _Brazil. evenings

9675 kc. DJI

~Ce. TS
KONIGSWUSTE'?HAUSEN

Works with Central America and
broadeasts Irregularly 5-7 p.m.

9635 kc. * 2RO

31.13 meters

E.LA.R
ROME. ITAL
M., W, F. 7:45.9:13 p.m.
Dally 2-5:15 p.m.

9625 l(c. % CT1AA

B. 17 meters
LISBON PORTUGAL
Tues.. Thurs., Sat. 4:30-7 _p.m.

9600 kc. XEFT

31.25 meters
AVE INDEPENDENCIA. 28,
VERA CRUZ., MEXICO
Dally il a.m..4 p.m.. 7:30 p.m.~
2 m., Sat. Il a.m.-4 D.m.,
6:30 p.m.-12 m., Sun. 11 a.m..
4 p.m., 9 p.m.- 2 m.
Relnyl XET
9595 kc. *
-B- 1.27 m
LEAGUE OF NATID ]
GENEVA, SWITZERLAND
Saturdays, 5:30-8:13 I m.
Mon. at 1:45 a.m

metors
WEOTINGHOUBE ELECTRIC

BPRINBFIELD MABS
Relays WBZ. 7 a.m..| a.m.
Sun. 8 a.m.:l am.

9565ke. VUB

-B- 3136 meters
BOMBAY, INDIA
1 a.m.~12:30 p.m.. wed.,
Thurs., s.t.

9560 K. *DJA

-B- 31.38 meters
IHOADCASTING HOUSE,
5'0%59‘:-5"‘
12:30.2 .'l'-'l'll-
8-11:30 a.m.

9540 kc. * DJN

-B- 3.
BNOADCASTING HOUBE

9-11:30 am.
5:00-10:45 p.m.

SW*WZXAF

G.E‘?"EEII’AL ELEOTHIG GO
____Sat. 12 neiZ m.
9525 ke.  LKJ1

-B- 1.49 melcrl
.IELOV NORW
3-8 a.m., Ilnmﬁnm

9518 ke. *VK3ME
ﬂiunuﬂ&g WIRELESS,

6. P. 0. 12720,
IELIOURNE AUSTRALIA
Dally exe. Sun. 4. -7_a.m.

9510 kc. % GSB
-8. 31.55 meters
DAVENTRY

B.8.C.. BROADCASTING
HOUSE, LONDON, ENGLAND
3:30-5:30 a.m.. 9 -12 n,

12:15-4, ‘l55l59m

9501 kc. *PRFS

-B- 31.58 meter
RIO DE JANEIRD BRAIIL
i Irrnularly 4:43-5:4% p.m._

9428 ke. wCOCH

9415 l(c. * PLV

-C- 31.87
BANDO ENG JAVA
Phones Holland around 9:45 a.m.
Broadeasts Tues. and Thurs.,
Sat. 10-10:30 a.m.

9330 kc. CJA2

«C. 32.15
DRUHHONDVILLE CANADA
Phones England Irrnnul-rly

9280 ke. GCB

-C. 32.33 metors
RUGBY, ENGLAN
Calls Can. & Egypt, . _dvenings

9170 kc. “WNA

-C- 32,72
LAWRENOEVILLE N. ),
Phenes England, evening

(AI) Behodules Eastern Standard Time)
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CRAFT for FEBRUARY,

607

9125 ke. WwHAT4
.B. 32,88 maters
“RABIDLABOR.”

GYA
BUDAPEST ubuunv
Sunday 6-7 m.m.

9060 kc. TFK

«C- 33.i1 meters
REYIUAVIK ICELAND
Phenes London atterncons.

Brndmh irregularly.

9020 kc.  GCS
G- $3.26 maters
RUGBY. ENGLAND

__ Calls N. N.Y.C., | evenings  _

9010 kc. “KEJ

«Ce 3.3 m ‘

BDLINAS CAL
Relsys NBC & CBS
Pregrams in_evoning if irrogularly

8795 kc. HKV

.B. 09 meters
TA COLOMBIA
|rrl¢ular. §:30 p.M. -12 m.

8775 kc. PN
€. T36.19 maters
MAKASSER, ‘CELEIEC-

Phenn Java muul 4 a M.
8760 kc. GCQ

G- moter:
nucav. ENGLAND
Calls 8. Afriss, aftersosn

8730 k kc. ‘GCI

«C- 4.38 =
UGBY ENGLAND
Calie Indla, § a. =

8680 kc. GBC
€ 94.50 moters
RUGBY, ENGLAND
Calla ships

8560 | kc. wWoo
.88,

meters
DCEAN GATE N. ).
__Cafis shipe Irfuulnr

Pisa. Italy

8220 ke.  ZP10
-B. 36.4 moters
ASUNCION. PARAGUAY
7-9 p.m._
8214 kc. HCJB

-8- 36.5 meters
auiTo, ECUADOR
7-11 p.m., excopt Monday
Sup. 10 em.-12 n.: 4-10 p.m.

8185 kc. ~PSK
.C. 36,63 meters
10 DE III»_\'?.E"II:IrIl), BRAZIL

8170 ke. C€09JQ
«X- 36.72 meters
CAMAGUEY, CUBA
Broadeast 8.9 p.m. daily
except Sat. and Sun.

8036 kc. CNR

-Be 37.33 meters
ABAT. MOROCCO
lundny 2:30-5 p. W

7901 kc. LSL

«C- 37,87 m
HURLINGHAM, ARGENTINA
Calls Brazll, n fght

7880 kc. JYR
33,07 metern
KEMlKAWA-cHO. CHIBA-
KEN. JAPAN
4-7:40 8. W.

7854 kc. HC2JSB

'Bcuumsuu ':cunooa
81511315 p

7799 kc. *HBP

-B 47 moters
L!AOUE OF NATIDN!
GENEVA, !WITZERLAND
5:30-6:15 p. m., Saturday

7715 kc. KEE

«C- 38.89 meters
BOLINAS, CAL.
Relays NBC & CBS
Programs in evening irreguiarly

7630 ke. ZH)
-B- 39.32 meters
PENANG, MALAYA
Dally 7-9 a.

.m.
also Sat. (1 p.m.- lAM (Sun.)

7510 kc. wJVP

"B.C- HA;Q»:?(:I.':’J'A?AN
7400 kc. HJ3ABD

-B. 40.54 maters

P. 0. Bex 309
BOGOTA., COLOMBIA
Dally 12-2 p. m.: 7-10 p.

- |
Sunday, 3-9 p. W

7380 kc.

-B. meters
FORElGH OFFICE
MEXICO CITY, MEX.
Sun. 6-7 o.m.

7281 kc. HJlABD

o 1.04 mater:
CARTAGENA ano.
l,n-“,ularly evenings

7100 kc. HKE

-B. 42,25 meter:
BOGOTA, COL.. 8. A.
Tus. and ht. 8-9 p. n .t llu.
& Thurs

8:30-

7080 kc. VP3MR
2.68 meters
GEDRGETD\VN BRI GUI-

ANA. 8.4
Sun, 7:45-10: 5 a
1:45.4:45, 615715 p.m.
Wed. 6:45.7:45 p.m,
Thur, 5-6:45 p.m,
Sat, 845-745 B.m.

7030 kc. HRP1
«B. 42,67 moters
lAN PEDRO SULA,
NDURAS
Reported -n thh and other waves
lrrloullriy in evenin®

XECR |

1936

6528 kc. HIL | 6130 kc. CcOoCD
-B-. 5.95 meters 8.92 meters

SANTO DOMINGO, D.R. i Y

Sat., 8:10 p.m. cALLﬁAt\;uy 25, VEDADO,

6520 kc. *YVBRV Rolays CMCO B B.m.-i2 m.
B aLEneia! VENEZUELA 6130 ke. HJlABE

12 ne-1 pam.y 6-10 o.m. -B. 48,92

6500 kc. HJ5ABD

-B. 46.15 moters
MAleALEO ch.
12-1:30 p. m.. 7-10 m.

6482 kc. Hun

-B- 46.28 meters
SANTo DOMINGD. DOMINI-
CAN REFPUBLIC
Excopt Sun, [01:55 a.m.-1:40

740 p.mw.

p.m.; 4:40-
6450 kc. HMABJ
-B- 46.51 meter
HLA VOZ de GAMBEBE »
IBAQUE, COLOMBIA
6-0 p.m.

6447 kc. HJ1ABB

nnm\uauﬁu cOoL., 8. A,
B8OX 715,

llso-.m Ip -.5I¢n .

B ALt Rt viA. Xe 46.7 meters
BARRIA’%E?J?ELIAGUCADLBOAMDBIA N‘CTHLICBHDAII)LIFO

Testing_in ¢ Relays WMAQ. Irranulu )
6996 ke. ~ PZH 6;110 kc. TIPG
-B- -B-

42,88 meters
P. 0, BOX I8,
PARAMERA%O DUTCH

Mon. and_Fri. 5 35 -9:36 P. m
Tues. snd Thur, 8:36-10:36 a.m..
2:364:36 P.m.

Wed. 3 35 4.38 5:36-9:36 p.m.

136-4:36 p.m

6905 kc. GDS

-C- 43.45 motors
RUGRY, ENGLAND
Calls N.Y.C. evening

6860 kc. KEL

«X- 43,70 meters
BOLINAS, CALIF.

6755 ke.

+C- 44,41 meters
LAWRENCEVILLE, N. J.
Phones Entland. svening

6750 ke.  *JIVT

-8.C- 44.44 meters
NAZAK]. JAPAN
KOKUSAI-DENWA KAISHA.
LTD., TOKIO
Broadeasts 12 m.-l a.m.,
4-8 a.m.

6710 kc. K TIEP

SAN. JOSE. COSTA RICA
APARTAOO 157 Dally 7-10

6672 kc. . YVQ

«Ce 44.95 meters
MARACAY, VENEZUELA
Broadcasts Sat. 8-9 p.m.

6660 kc. +*HC2RL

«B-

P. O. BoR T30 6 DAYAQUIL.
ECUADOR, 8, A.

Sunday. 5:45-7:45 p. .

Tues.. 9:05-11:15 p. m.

6650 kc. IAC
G- 45.11 meters

PISA, ITALY
___Calts ships. evenings

6620 kc. xPRADO

45,30 meters
HIOBAMBA ECUADOR
Thurs., 9-11:45 p.m.

6611 kc.  RV72

-B. 45.38 maters
MOSCOW. U. 8. 8. R.
1.8 -8 p. W

6600 kc. YV5AM

-B- 45.45 meters
“ECOS de LLAND®
SAN JUAN de LOS MORROS,
VENEZUELA
Testing in_evening

6550 kc. TIRCC
RBAnloEl‘!IngA cAroucA
STARRICENSE

8‘" JOSE. CDSTA RICA
Sun. 12:45-2:30. 6-7, 8-9 p.m.

46.8 mators
APARTADO 225,
SAN JOSE. COSTA RICA
“LA VOZ DE LA VICTOH"
12 n.-2 Pom., 610 p.m

6375 kc. YVARC
-8. 47.06 m
CARACAS VENEIUELA
4:30-10:30 p.m.
6316 kc. HIZ
-B- 47.5 mnlﬂ
SANTO DOMINGO

DOMINICAN REPUBLIC
Daily excopt 8-! and lun
4:40.5:40 ' m.: Sat.., 9:40-
11:40 I llnl. IIAo

I
§230ke. OAXAG

Wed, 7-11:30 p.m.

6198 kc. CT1GO

-B- 48.4 meters
Portuguese R-die Club.
PAREDE. PORTUGAL
Sun. (1:30 a.m.-

Dally sxe. Tues, 7 20 0130 B.M.

6185 kc. HI1A

-B- 48.5 meter
P. 0, BOX 423, SANTIAGO
DOMINIGAN REP.
||407l -1:40 p. m.

9:40 5 M.
6175 kc. HJ2ABA
-B-

48,58 moters
TUNJA, COLOMBIA
1.2 7:3&!:3_0 p.Mm.
6170 kc. HJI3ABF
-8- 48.62 moters
BoGOTsA lCDLOMBIA

6160 kc. *YV3RC

-B 8.7 meter:
cAnAcna VENE!UELA
||lm-2!ln 4-10:30 p.m.

6155 kc. CO9GC

BOX (37, SANTIAG

9.10 a.m., |1:30 a.m.-1:30 p.m,,

3.4:30 p.m., 10-01 p.m., 12 m.-
2 a.m.

6150 kc. CcSL

-8- 48.78 meters
LISBON, PORTUGAL
7-8:30 a.m., 2-7 p.m.

6150 kc. *CJRO

-8. maters
WINNIPEG MAN CANADA
LA =12 m.
sun. 3- m.an p. m.

6150 kc. HJSABC

-B- 48,78 meter
CAL1. COLDMBIA
M., W., F., 7-10 p.m.

6140 kc. K WBXK
“BesTINGNOUSE ELECTRIC
& MFG, CO.
PITTSBURGH, PA.

Relays KDKA
9 pm.ol a.m

CAR’TAGENA 3(:IIIIL
Dlllyll ISl Mm.-1 p. m.; Sun.

811 Mon. (0 pm -12 m.
—— Wud B8-11 »
6130 kc. ZGE
-B. 48.92 maters
KUALA LUMPUR
FED. MALAY STATES
gun., Tus., and Frl.,
‘,{Q-QAO a m
6120 kc. X W2XE

-B. 49.02 metern

ATLANTIC cB“RDPADcASTINﬂ

485 MADISON AVE.. N. Y. C.
Ralays WABC, 8- i 0.m.

6120 kc.  XEFT

-B- 49.02 meters

Relays XETF

6110 kc. *CHNX

-B- 49.1 meters

P.0. BOX
HALIFAX, N.8., CANADA
Dally 9 l‘l‘l’l ﬂ 30 peM.y

6110 kc. *GSL
-8- 49,10 maters
DAVENTRY,
B8.8.C.. BROADOA"TING
HOUSE. LONDON. ENGLAND
2:30-4, 10-10 B.m,

6110 kc. vuc

-B- 49.1 met
ALCUTTA, |NDIA

Dally -n-pt 8-( 3 5.sn a m.,
930 a.

11 II'ASI ll-3 . -.
6105 kc. HJ4ABB
«B- 49.14 meters

MANIZALES, COL.. 8. A.

P. 0. Box 175
Mon. te Frl. 12:15-0 D.

Tun. & Frl. 730- |n [ 3
Sun, 2:30-5 p. W

6100 kc. *W3XAL

-B. 49.1
NATIONAL BROADCASTING
BOUND BROOK. N. J.
Relays W

1z
Meonday, Wednmnday, Saturday.
s-m.Sun 12 m-0 am.

6100 ke.

-B. 49,18 meters
Natl. Broad, Co.
Relays WENR, Chle Chicage

6097 kc. rqp

-B- 49,2 ers
AFRICAN BcRolJADCASTING
JOHANNESBURG SOUTH
AFRICA.

Sun..Frl. (1:45 p.m,
(2:30 a.m._(next day)
Monnsn 3.30 7 a.m.

Sun. 8.10:15 Illl |2303!m

6090 kc. *CRCX

-B- 49.26 moters
TDRONTO CANADA
Daily 6 p.m.-12 m., Sun,
12n -12m

6090 kc. VE9BJ

-B- 49,28 maters

SAINT JOMN. N. B.,
7-8:30 p. M.

6085 kc. 2RO
«B- 493 T:!"'

CAN.

ALY
L] Wed.. Fri 5I5730nm
o Dilyssls p.m.

6083 kc. VQ7L0

-8- 49.31_meter

NAIROBI. KENYA AFRICA
Mon.-Fri, 5:45.6:15 -m 11:30
2.m.-2:30 p.m. Al 8:30-9:30
a.m, on Tues. and Thurl. Sat.
£330 a.m.- 3302nm Sun, 1

p.m.
6080 kc. CP5
.8

49,34 metors
LAPAZ, BOLIVIA

71030 8. W
6080 kc. HP5F

.B. 49.34 meters
COLON, PANAMA
Teosting in evening.

*WOXF |

| 6020 kc.

6080 kc. WIXAA
-B- 49.34 moters
CHICAGD FEDERATIGN OF
LABO
CHICAGO, ILL
Relays WCFL

sunday (1:30 a. m.-9 p. M. and
Tuss,, Thurs., Bat., 4 p. m.-I12 =,

i5079 kc. ‘DM
«X- 49.34 meters
BRDADOASTING HOUSE

ERLIN

_Tntl 3- 5 p.m.

6072 kc. OER2

-B- 49.41 meters

vigess, fistoe

6070 kc. HJAABC

-B- 49.42 meters

!.30ll.3§am 7.8 or 9 p.M.

6070 kc. VESCS

-8- 49.4

VANCOUVEII. 0. c.. CANADA

Sun. 1:45-3 9. .Ill:30p m.-

| a ll,'l'u- §-7:30 p. W,

1130 p. M.- l.aon n Dally
6-7:30 p.

6065 kc. HJdABL

-B- 49,46 meters
MANIZALE!, COL.
Dally 1l s.m.-12 n,, 5:30.7:30
p.m. Sat. 10:30-11:30 ».m.

6060 kc. % WBXAL
GIOSLte IAD'I.I? CORP.
CINCINNA TI OHIO
630 a.m.-8 pom.; |1 pm.-| am,

R_I_ayl WL_\V )
6060 kc. W3XAU
-B- 49.50 meters
NEWTOWN SQUA

RE,
Relays WCAU, Phllldolohla
8 p.m.-ll p.m.-11 p.m.

6050 kc. K GSA
B- 49,59 motm
DAVENTR
B.B.C., anomclsrmc

HOUSE. LONDON, ENGLAND
10:45 -.m.-lg l’n.- 4-5:45 p.m..
9.

63045 ke. H'J3AB|

9,63 meter:
nocon ann
irrepular in evening

6042 ke. HJIABG

-B 49.65
BARRANQUILLA N)LD
12 p.-| p.m., 8-10 B.m
Sun. I-G o.m.

6040 kc. W4XB

49.67 meters

]
mE
SC»
SO
Sw

[ = [-]
anl
b -

6040 Ke. *WlXAL

-B. 49.87 moters
BOSTON, MASS.
Tues.. Tgllﬂ 1: IS 9 5 p.m.

un 5-7
6040 kc. YDA
JAVA

-B. 49.67 meters
.m.-1:30

HP5B

N.I.R
TANO]DNGPHIDK
5:45:6:45 p. Ill 10:30 p
6030 kc.
49,75 meters
P. 0. BOX 910
PANAMA CITY, PAN.

«B.
12 N. | p.m.. 8-10:30 p.m.

6030 kc. VESCA

-B. 49.75 meters
CALGARY. ALBERTA, CAN,
Thurs. 8 a.m.-2 a.m, (Frld;
Sun, 2 n.-12 m,
Ircegularly on other days from
9 a.m.-1Z2m,

6020 kc. CQN

-8- 49,83 meters
MACAO, CHINA
Mon and Fri. 3-5 s.m.

-B- 9.83 m
BIOADOASHNB NOU!E,
BERLIN
12 h.4:30 p.m.. 5-10:45 p.m.

6020 k¢. HJI3ABH

-B- 49.83 meters
BOGOTA, COLO,
APARTADO 565

7-11 p.m.

(A1l Ssheduiss Esstern Stamdard Time)
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IINGAFORE. NALAYA
Mon., Wed. and Thurs 5:40-8:10
am. Sat. (0:40 p.m.-1:(0 a.m
(Sum.) Enrg :';her 8undny 5 lo-

6010 kc. *06 (4]
-8. 49.92 moters
P.0. BOX 98
HAVANA. CUBA
Dally i:so-lll m., 4-7 p.m.
an 10 p.m
Sat. lllo II.3I) ;m—r.ao a.m.

Sun. 7:10 a.m.; Tues and Fri.

1620 a.m., 440:d8|0nm.

Mon., Wed.. Thurs. and Sat.
18:00 a.m, lnd 4:40 o.m.

s'9ss kc. HV)

VATchN CI'I'V (RDME)

2-2:15 p, m.. dnllv Sun.. 5-5:30

RES 2
MARACAIBO, VEHEIUELA
Il am.-l p.m., 5:30-t0 p-M.

5825 kc. _TIGPH

-B- .5 m
SAN H)S'E5 COSYA RICA

5800 | kc. *YVZRC

-B- 37
BHOADCASTING CARACAS

Irregularly around 9:45 p.m.

5410 kc. ZCK
-B- 5.45 metars

L]
HONGKONG CHlNA
Relays

Daity 11:30 nm | (5 am.

Mon, and Thurs. 3.7 p.m.

Tues., Wad Fri. §-40 a.m.
L B-11 . m,

$077 I(c. WCN

SHORT WAVE CRAFT for FEBRUARY, 193¢
6018 kc. ZHI | 5980 kc. HIX | 5850 kc.% YVSRMO | 5500 kc. TISHH | 4470 kc. YDB
“* gaoid sznvnc: 0., BANTO o"'gi\:’m"é.u‘i'"oomm. CALLE RECISTRS” LAS DE- BAN RARGY Mt 8- S Tautars
20 ORCH RD., CAN RE LICIAS APARTADD de COR: MiW. "costa mica SOERABAIA " JAVA

§0:30 p.m.-1:30 a.m,, 5.30-
1t_a.m., 5:45-6:45 p.m,

4320 kc. GDE

-C- 69.44 maters
RUGBY, ENGLAND
Tosts, B-11 p. m.

4273 kc. RV15

-B- 70.20 motors
KHABA%O;SI;. SIBERIA,

20 a.m. 950 . ABJ CARACAS, VENEZUELA il aw P o
6005 ke. — VEIDRN .55. kc H.|1 B GARACAS. VENEZUELS ll;:lnl’l“gv?flavnldl.LirErq':Iu-{!' __ Dally 5§ am, )
) O et SANTA AL R oo Daily i1 am. 130 0.m.."4 3:30 4272 kc. woo
"CANADIAN MARGONT CO.. am.t p.m. 7.9 pm. 5025 kc. ZFA | -c- 70.22 m
MONTREAL, QUE.. CANADA | — 5790 kc. VU | . 5.7 meters OCEAN GATETN. 1.
Snlurdlyl at 1 30 0.m, 5950 kc HJ4ABE o I crre HAMILTON, BERMUDA Calis shlps _lrromlu-ly
6000 kc. TGWA -B- 5°.|2.|n ters ar':.ﬁlf:-ﬁ'zjyﬂ';‘s.. sooc'"' U.S.A.. nights 40098 |(7(3:.2' . WND
-B- 50 metor: MEDEL coLo. ) n. o kc. TFL -C- meters
g | o URE Sen | sragke, iz | S00Ke g
10-11 p.m. Sat. afgo from 12 m.- - -B. lcELAND -y -a A b
6 a.m. (Sun.) 5940 k. TG2X SAN PEDDR: doEl;Acoms Aﬁ:";»';::::.l: T:r.n.lglh.l"y .4802 k??.gs m“"?TZAJ
6000 kc. RV59 TEMLS, meters 7930 pm. NTA DELGADA,
B MO!OOEVI: U‘ rl' 8. R GUA E!'G n"?”v foar 5780 kc' OAX4D -409'75 klg;ﬂ meters GBC ?\'A.g :":‘?%E'L.“f,z‘:ni.s'
. PRI -B-
Daily'3-§ p.m. 5880 K YVSRB PI. Bax 833 c.n- S, e o ht 3543 kc. CR7AA
5990 kc. *XEBT -B- 5:%; meters Mon.. Wed & Bat. 51130 p.m. 820 k .y B e
-B. 50.08 meter “LA VOZ de LARA™ 4 C. GDW Lounsuco mnnu:s MO.
MEXIoE T ex BARQUISIMETO, 5720 kc. YVIURSC -c. 82.24 metare AMBIQUE, E. AFRICA
P. 0. Box 79.44 VENEZUELA .B- 45 m RUGBY, ENGLAND I.SO-EI.SO o.m.. mn. Thun.,
Nomey 6-10 p.m. LA ot TACHIRA " Cafls N.Y.C., late at night and Sat.
SR SRS * sz SAN CRISTOBAL, -
5985 ke. HJ2ABC | 5875 ke. HRN r..¥.5:.“:.:’r‘.‘;‘m _ 4752ke. W00 3430 ke.  YDH3
-B. : -B. 51,06 met -G B ’
CUCUTA. cOLOMBIA r:cucnu';.;aﬁf«?ununns §.7_14 kcz' HCK “’:ﬁﬁ.“:‘mf,“,'rfmﬂ;,,’, n-m‘:‘.?::ﬁfl 5080
auiTo, Ecumon. 5. A
5980 kc. XECW T~ 4600 kc. HCZET 3040 kc. YDA
-B- 50.t7 meters 5853 kc' WOB 5713 kc' TGS B~ 65.22 maters -B. 98.68 meters
GASHE el Y mex ClawreNEVIELE w ) TBAUTEMATA T AT GUAVA‘DUILG SbADOR HE S
4-4:30 p.m., 10:30 p.m.. {2 m, Calls Bermuda, nights ~ Tues.. Thurs.. and Sun. 4.8 .M. . Sat, 9- lltg(l)j:ln ""”’?:'i.ﬁ'.’.“'.‘,’.!.‘: sava
(Al Schedules Eastern Standard Time)

Police Radio Alarm Stations

CGZ Yancouver, B.C. 2342 ke | KGZT
ciw Bt. Johns, N.B. 2390 ke. | KGZU
ciz Verdeen, Que. 2390 ke, GZIV
KGHA Portable-Mobile KGZW
KGHB In State of Wash. 2490 ke. | KGZX
KGHC KGZY
KGHG Las Vegas, Nev. 2474 ke, | KIUK
KGHK I’alo Alto. Cal. 1674 ke KNFA
KGHM Reno, Nev. 2474 ke. | KNFB
KGHN Hutchinson, Kans. 2450 ke. | KNFC
KGHO Des Moines, lowa 1682 ke. | KNFD
KGHP Lawton, Okla, 2466 kec. | KNFE
KGHQ Chinook Pass, W. 2450 ke KNFF
KGHR {Mgbile) in Wash. 2490 ke. | KNFG
KGHS Spokane., Wash. 2414 ke. | KNFH
KGHT Brownaville, Tex. 2382 ke. | KNFI
KGHU Austin, Tex. 2442 ke. | KNFJ
GHV Corpus Christi, Tex. 2382 ke. | KNFK
KGHW Centralia, Wash. 2414 ke. | KNFL
KGHX Santa Ana, Cal. 2490 ke KNFM
KGHY Whittier, Cal. 1712 ke. | KNFN
KGHZ Little Rock, Ark. 2406 ke, KNFO
KGIX PPasadena, Cal. 1712 ke. | KNFP
KGLX Albuq rerque, N.M. 2414 re. | KNFQ
KGOZ Cedar Rapids, Iowa 2466 ke, | KNFR
KGPA Seattle, Wash. 2414 ke. | KNFS
KGPB aneapolls Minn. 2430 ke. | KNFT
KGPC St. Louis, Ma. 1706 k. KNFU
KGPD San Francise o, Cal. 2464 ke KNFV
KGPE Kansas City, Mo, 2422 ke NFW
KGPF Santa I'e, N \Mex. 2414 ke KNFX
KGPG Vallejo, Cal. 2422 ke. | KNFY
KGPH Oklalioma (,ny. Okla. 2450 ke NFZ
KGPI Ormnha, Ncb 2166 ke, | KNGA
KGP) Beauniont, Tex. 1712 ke KNGB
KGPK Sioux City, lowa 2466 ke. | KNGC
KGPL Los Angeles, Cal. 1712 ke, | KNGD
KGPM San Jose, Cal. 2466 ke, | KNGE
KGPN Davenport, Jowa 2466 ke. | KNGF
KGPO Tulsa, Okla. 2450 ke, KNGH
KGPP Portlund, Ore. 2442 ke. | KNG)
KGPQ Honolulu, T.H. 1712 ke KNGK
KGPR Miuncapdlis, Minn. 2430 ke KNGM
KGPS Bakeratield, Cal. 2414 ke KNGN
KGPW Salt Lake City, Utah 2406 ke. | KNGO
KGPX Denver, Colo 2442 ke. | KNGP
KGPZ Wichita, Kans. 2450 ke KNGQ
KGZA ¥resno, Cal. 2414 ke. | KNGR
KGZB Houston, Tex. 1712 ke, | KNGT
KGZC Topcka, Kaus, 2422 ke, | KNGU
KGZID San IMego, Cal. 2490 ke KNGV
KGZE San Antonio, Tex. 2482 ke. | KNGW
KGZF Chanute, Kans. 2450 ke. | KNGX
KGZG Des Moines, lowsa 24656 ke, | KNGY
KGZH Klamath Falis, Ore. 2442 ke. | KNGZ
KGZI Wichita Falls, Tex. 2458 ke. | KNHA
KGZ) Phoenix, Ariz, 2430 ke. | KNHB
KGZM El Paso, Tex. 2414 ke. | KNHC
KGZN Tacoma, Wash. 2414 ke. | KNHD
KGZO Santa Barbara, Cal. 2414 ke KNHE
KGZP Coffeyville, Kans. 2450 ke KNHF
KGZQ Waco, Tex. 1712 ke. | KNHG
KGZR Salem, Ore. 2442 ke KNHM

“WHEN TO LISTEN IN”
Appears on page §22

Santa Cruz, Cal.
Lineofn, Neb.
Aberdeen., Wash.
Lubbock, Tex.
Albaquerqire, N.Mex.
San Bernardino, Cal.
Jefferson City, Ma.
Clovis, N.Mex.
ldnho Falls, Idaho
55 Gov. Stevens, (Wash.)
88 Gov. J Rogers, (Wash.)
Duluth, Minn.
Leavenwar'h Kans.
Olympia, Wazh.
Garden City, Kans.
Mt. Vernon, Wash.
Pomona, Cal.
Bellingham, Wash.
Shuksan, Wash.
Cnmplon. Cal.
Waterloo, lowa
Storm Lake, lowa
Everett, Wash.
Skykomish, Wash.

Mobile in State of Wash.

Alpowa Camp, Wash.
llwaco, Wag

1ells Crossing Camip, Wash.

Satus I’'ass Camp, Wash.
Yukima, Wash,
Vancouver, Wash.
Walla Walla, Wash.
Cleburne, Tex.
Sneramenta, Cnl.

Dodge City, Kans.

El Centro, Cal.
Dunean, Okla.,

Rapid City, S. Dak.

. Norfolk, Nebr.
Portable, Okla.
Shreveport, Pa.

“ enatchee, Wash
ulmne Wash.
uskouce, Okla.

\ akima, Wash.

Salina, Kans.

Brownwood, Tex.

Portable. Los Angeles

Lodi, Calif.

I‘phram Wash.

Mobile, Wash.

Green Bay, Wis,

Ada, Okla.

Redwood Falls, Minn.

Fort Smith, Ark.

Denton, Tex

Prescott, Ark.

Fargo, N. Dak.

1674 ke. | KSW Berkeley, Cal. 1858 ke
2460 ke. | KVP Dallas, Tex, 1712 ke,
2414 ke. | VDM lialifax, N 8. 1890 ke
2458 ke. | VYR Montreal, Can. 1706 kc
2414 ke. | VYW Wmmpeg Man, 2396 ke
1712 ke. | WCK Belle Tsland, Mich. 2414 ke
1674 ke. | WEY Boston, Mass. 1630 ke
2414 ke. | WKDT Detroit, Mich. 1630 ke
2458 ke, | WKDU Cmcnmnl:. Ohio 1706 ke
2490 ke. | WMDZ ndmnapoha Ind. 2442 ke
2490 ke. | WM) Buffalo, N.Y. 2422 ke
2382 ke. | WMO Ilighland Park, Mich. 2414 ke
2422 ke. | WMP Framingham, Maea. 1666 ke
2490 ke WNFP Niagara Falls, N.Y. 2422 ke
2474 ke, | WPDA Tulare, Cal. 2414 ke
2414 ke, | WPDB Chicago, 111 1712 ke
1712 ke WPDC Chicago, 1. 1712 ke
2490 ke. | WPDD Chicago, 1. 1712 ke
2490 ke. | WPDE Louisville, Ky, 2442 ke
2490 ke. | WPDF Flint, Mich. 24686 ke
1682 ke. | WPDG \uungstown Ohio 2458 ke
1682 ke WPDH Richmond, Ind. 2442 ke
2414 ke. | WPDI Columbus, Ohio 2430 ke
2490 ke. | WPDK Milwaukee, Wis. 2450 ke

WPDL Lansing, Mich. 2442 ke

WPDM Dayton, Ohio 2430 ke
2490 ke. | WPDN Auburn, NY. 2382 ke

WPDO Akron, Ohio 2458 ke

WPDP Philacdelphia, Pa. 2474 ke

WPDR Rochester, N.Y. 2422 ke
2490 ke. | WPDS St. P’aul, Minn. 2430 ke
2490 ke. | WPDT Kokomo, Ind. 2490 ke
2400 ke. | WPDU Pittsburgh, I'a. 1712 ke
2490 ke, | WPDV Charlotte, N.C. 2458 ke
2490 ke. | WPDW Washington, D.C, 2422 ke
2490 ke, | WPDX Dietroit, Mich. 2414 ke
2490 ke, | WPDY Atlanta, Ga, 2414 ke
1712 ke, | WPDZ Fort Wayvne, Ind. 2490 ke
2422 ke. | WPEA Syracuse, N.Y. 2382 ke
2474 ke, WPEB Grand Rnpuis Mich. 2442 ke
2490 ke. | WPEC Memphis, Tenn. 2466 ke
2450 ke. | WPED Arlington, Mass. 1712 ke
2450 ke. | WPEE New \urk N.Y, 2450 ke
2490 ke WPEF New \orl\, NY, 2450 ke
2450 ke WPEG New York, N.Y. 2450 ke
2430 ke, | WPEH Qomenllle. Mass. 1712 ke
2490 ke. | WPEN E. Providence, R.I. 1712 ke
2400 ke. | WPEK New Orleans, La. 2430 ke,
2150 ke, | WPEL W. Bridgewater, Mans. 1666 ke
2114 ke. | WPEM Woonsocket, R.I. 466 ke.
2422 ke WPEP Kenosha, Wis. 2450 ke.
2458 kc. | WPES Saginaw, Mich. 2442 ke.
1712 ke. | WPET Lexington, Ky. 1706 ke.
2414 ke. | WPEV Partable (in Mass.) 1666 ke.
2490 ke. | WPEW Northampton, Mass., 1666 kec.
2490 ke WPFA Newton, Mass. 1712 ke.
2382 ke. | WPFC ]\lnskegon. Mich, 2442 ke,
2450 kc. | WPFE Reading, Pa. 2442 ke
1658 ke, | WPFG Jacksonville, Fla. 2442 ke
2406 ke. | WPFH Baltinore, Md. 2414 ke,
1712 ke. | WPFI Cohunbus, Ga. 2414 ke.
2430 ke. | WPF) Hammond, Ind. 1712 ke.
2442 ke. | WPFK llm-kennmk N.J. 2430 ke.

(Continued on Page 632)
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Diagrams of S-W Commercial Receivers
Midwest 18-Tube Receiver, Model 18-36

oueCy

181, DET
6K7

iSITF

2WD LF

6K7? €HE

2N DET

Ri0 ST AE
AMEGS  6CS
25w,

/3
28,000 pHIS

HETERDDYNE

05C 6CS

&
i 2 W S
04 05 L e €7

ANC AMP
&x7

i

CRI12,04-MEG

R?
5000
Dsmmy

TUNALITE
6C5

25w

RG.05- —»
MEG .25W.

€1 TO €18 = 35S MmF - TRiMu(RS
€49 TO €22+ 365 MMF -TUNING

23+ TOMME PADDER . C24 7 120HME, PADDER . C25 7 365 MMF, PADDER

€26 YO C34 v LK TRIMMERS
€36 YD CaY 1 15 MmE
473 250MMF

CONDENSERS

C35r 25 mMF

AAA b A

€44 YO L 46 + 100 MMF.
€48 +0016-MF. C49 & C501.002-MF,

T
SILENT TUNING,
PUSK BUTTON

T i)
C
asoy.

C FILTEQ
CHOKE

17 Bme, [ Bt
16 MF, 450V,

2
0.1-MEG.

‘ .

‘ ~ FLOATING TUNING
WUNIT ~

POSITION NR.L -
POSITION N2 =
POSITION N2 J -

MISSION LINE 'S USED
[T ¢4

REMOVE LiNe W-FN 184aN5-

-
AT
s
S |0
R3 = 1
= 0i- ]
e - 02,03
05-MF, 800 1400 MME T

€1,C2.C3 + 3GANG TUNING CONOENSER

WAVE BAND SWITCH

WAAWWY

FIELDCOL 3
900 omms 3

sw 3 L
POLICE -
B.C J g =———— TI2
€35
i 7m-MF. {EaCH) M
1oV, A.C. - 636

Wiring diagram of the Emerson receiver.

I [
Ir-gfs: T

~_R24
- 25,000
OHMS
4 €38
BWF

Note Phase Inverter
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POWER SUPPLY
DIAGRAM

Albert Anderson., Brooklyn. N.Y.
(Q) Kindly print a diagram of a
power-pack delivering the following

voltages: 45, 67l 90 and 135 volts 4 Al Adamivitetetirt it

SHORT WAVE CRAFT for FEBRUARY,

1936

« « Short Wave

Prnratharuingegdondmus Aot s s et g v o o b o

Aottt

B, and 2% volts for flaments.

(A) The diagram of a Ppower-
supply for a short-wave receiver is
wiven herewith. The output volt-
ages are taken from a 15.000 ohm,
35-watt resistor with 4 sliders.
These should be adjusted to give the
proper voltage and each tap should
be by-passed with a condenser hav.
ing from 1% to 1 mf. capacity.

to a 2A5 pentode audio amplifier.
(A} The diagram you request is
printed here. In order to eliminate
serious “feed-back.” we suxgest that
you use low-ratio transformers; no
greater than 3 to 1. and preferably
lower. Regeneration is controlled

in the detector stage with a .00014
variable condenser.

mf, An ear-

Power supply diagram for short wave receivers.

A.C.-D.C. POWER SUIrLLY

Peter Zantox, Chicago, Ill.
(Q) I would be pleased if you
would print a diagram of an A.C.-

D.C. power supply using a 25Z5
tube.
(A) The power supply shown

will deliver from 110 to 125 volts
D.C.. depending on the line voltage.

A.C.-D.C. power supply diagram.

Neo direct ground should be attached
to the B negative circuit.

3-TUBE REGENERATOR

Carl Neyers, Johnstown., Pa.

(Q) 1 would be very grateful to
you if you would publish a diagram
of a receiver using a 56 regenera-
tive detector, transformer coupled
to a 56 audio amplifier, which in
turn should be transformer-coupled

phone jack is alko shown in the out-
put of the first audio amplifier.

25-CYCLE SETS

Joe Sullivan, Timmins, Ont.. Can.

(Q) Are your power-packs all
suitable for 25 A.C. operation? I
remember reading a statement in
your Question Box to the effect that
fellows with 25 cycle “mains’
should keep away from A.C.-D.C.
sets. Please throw some light on
the subject.

(A) The diagrams of conventional
A.C. power packs, printed in Short
Wave Craft, are all suitable for 25
cycles, providing a 25-cycle trans-
former ia used. The filter condenser
should have about twice to three
times the capacity of those used on
60 cyecles. With a half-wave reec-
tifier, as used in most A.C.-D.C.
sets, we believe it just about impos-
sible to eliminate hum on 25 cycle
supply, because we have seen very
few A.C.-D.C. sets that did not hum
on 60-cycles supplies, so our warn-
ing still stands. If you have 25-
cycle power supply lines, keep away
from A.C.-D.C. sets.

3 TUBES EQUAL 4

Jack Derney, Marshfield. Ore.

(Q) I would like to have a short-
wave set, battery operated, using a
34 untuned R.F. stage and 19 super-
regenerative detector and audio am-
plifier with a 33 power amplifier.
Will you be kind enough to print
the diagram.

(A} We are printing the dia-
¥ram you request. However, we do

- MMF PHONE
o
MM RFC. 2A5)
"/ £ 56
i) fgre
s ¢
<
-z
T\ . x
i 2
120, "\iecs
\[_ I
¢ 8 990" 1 1 d B+ 250
> B— 10 v
= A 9010 Co8o  @Btuson

Short wave receiver using 36 regenerative detector, 56 audio
and 2A5 second audio amplifier.

not recomrmend the super-regenera.
tive detector. For a set having more
than 1 tube and operated on the
general short-wave bands. the super-
regenerative detector is not recom-
mended.

A.C.-D.C. MONITOR
R. Willoughby, Salinas, Calif.

(Q) Kindly publish a disgram of
a Monitor and frequency meter us-
ing a 12A7 tube as the rectifier and
oscillator. This is to be a self-
puwered instrument,

(A) The 12A7, used as a Monitor
in a freyuency meter, presents a
very compact instrument. Remem-
ber, thourh, that there is linble to
be some modulation due to the hum,
and also fluctuations in line voltage
may cause changes in the ealibra-
tion.

A.\‘ll’l,lFIE?FOR UDAR

Francis Saunders. Springfield. I
(Q) I have huilt a 2-tube UDAR

O1-MF

COMNECT IN SERIES
WITH OTHER.
HEATERS

Resistance - coupled amplifier
for “UDAR" receiver.

as described in the May issue. It
is a wonderful set. I would like to

SIMPLEST PHONE

TRANSMITTER
A. L. Hulburt, Mt. Vernon. I1l.
(Q) Rerarding the “Simplest

I’hone Transmitter” in the July is-
sue. which condenser is a neutral-
izing condenser, and which is used
to tune the amplifier. Also, can an-
other R.F. amplifier. using 2—10's.
be added to this set?

G LMEG. 1247

L

BMF

T at/

—

20,000 OWMS
A.C.-D.C. Monitor using 12A7

(A} The two 175 mmf. condens-
ers are used for tuning. This should
be a split-stator condenser. The 50
mmf. condenser is used for neutral-
izing. If additional amplification is
used with this transmitter, modula.
tion should be applied to the final
amplifier instead of the 4¢'s. The
same modulation method c¢an be
used.

T.R.F. AMPLIFIER

Arthur Lombarde, Derhy, Conn.

(Q) Kindly print a diagram of
an R.F. amplifier which may be
added to the 2-tube “bandspread®”
Doerle receiver.

(A) The 58 RF. ambplifier dia-

add an audio stage using a 76 tube. gram shown, should increase the
(© w0 100 r—— — RFC.25MmH 006
100, Rt (0aume L4OMUE Lok g 33w
/ \ 19 TC E) |

[T

¢

AAAAA LA
YWYV

T \
‘ol [ (oime 3mess [ [ /[
e [ L 0.25-mEG (=50 000 DMMS {Eacwy
: o L e e &
L bersy RGN R

3 tuhes equal 4 in this battery-operated receiver.

I'lease print the diagram.

(A) The 76 tube is resistance-
coupled between the 6F7 and I12A7.
The heaters will be connected in
series and the line cord should have
20 ohms less resistance.

1-TUBE ALL-WAVE’ER
. D. Buoker, Muskogee, Okla.

(Q) Will you kindly explain
through the aid of a diagram in the
(Question Box, how to build a 1-tube
“‘all-wave” receiver using a type 30
tube. I want to operate this on a
6 volt storage battery.

(A) The diagram you request is
shown on this page. Plug-in coils
are used and the data for them can
be found in last month’s Short
Wave Craft. When operating on a
6-volt battery, use only one 2-volt
cell at a time.

www americanradiohistorv com

signal strength tremendously on the
Doerle receiver. The output of the
amplifier connects direetly to the an-

bDiagram of 1-tuhe all-wave set.


www.americanradiohistory.com

SHORT WAVE CRAFT for

EDITED BY GEORGE
W. SHUART, W2AMN

R

P P e e

@ Because the amount of work involved in the

drawing of diagrams and the compilation of
data. we are forced to charge 25¢ each for let-
ters that are answered directly through the mail.
includes only hand-drawn
We cannot furnish *picture-layouts”
or “full-sized'* working drawings. Letters not ac-
companied by 25¢ will be answered in turn on
The 25¢ remittance may be made in

This fee
drawings.

this page.
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Special
search will

schematic

UESTION BOX

AP

611

the form of stamps, coin o money order.
problems

involving considerable re-
be quoted upon request. We cannot

offer opinions as to the relative merits of com-
mercial instruments.

Correspondenis are requested to write or print
their names and addresses clearly.
letters remain unanswered because of incomplete

Hundreds of

or illegible addresses.

T.R.F.

amplifier diagram for
Doerle receiver.

tenna post. The present antenna-
coupling condenser may be used ta
vary the coupling between the R.F,
stage and the detector.

ADDING AUDIO
PLIFIER
Rudolph Surych, Jersey City, N.J.
(Q) I am using u regenerative
set with a 37 and a 617, Please
show a diagram of an amplifier
which will match this recciver.
(A} We are showing a diagram
of the 37 which should be trans-
former-coupled to the receiver, If
it is an A.C..-D.C. set, the heaters
should all be connected in series.
Reduce the line cord resistor 20
ohms to allow for the added tube.

AM-

3-TUBE BATTERY SET
Bruce T. McCaun., New York City.
Q)

detector and 30 audio amplifier.

(A)
diagram for you. Bruce.
well-known combination, and a very
easy one to ‘‘wet going.” Three
winding coils are used in the de-
tector circuit. while the original
Doerle only had two winding coils.

CODE-PRACTICE
OSCILLATOR

F 4

r—

4

2v
- +
A
st 0

BDiagram of 1-tuhe code practice
oscillator.

Clarence Brown, Kansas City, Kans.

(Q) Please publish a circuit dia-
RFC ouT-
/2 5MH PUTTy
o1 v
ME Y

/AAAAAAAA
VWYY YVWWVY
—y .

/ [

0.25- —
A LT MEG 3
. > (€ath) p ol 2
300 0MMS 25,000 ‘T ¢

{‘onms |~ 10
. - aelc ;o 500 OHMS
- l?,,? )\ IMF #  '50,000 OHMS B-& B+ 250V ¢

3-tube A.C. receiver with untuned R.F. stage.

Wherever A.TH.-D.C. recelvers are used
ne ground w uld be attached dir
to the B ue W Wherever a groun

1 on .1 e he eon
1 '(I '

CONNECT 1N SERIES
WITH OTHER
HEATERS

B-
[

Transformer-coupled amplifier
for 2-tuhe set.

gram of a simple code.practice os-
cillator using a type 30 tube and a
minimum of batteries.

{A) We have shown the circuit
dingram requested. This uses a 30
and an ordinary audio transformer.
Miake sure the transformer is con-
nected a8 shown, Otherwise, no
tone will be obtained.

53-TUBE RECEIVER

K. Krebs, Los Angcles, Calif,

(Q)  Please print in your Ques-
tion Bur, a diagram of a h-tube re-
ceiver using the following “uabes;
A 58 T.R.F. amplifier. 57 re aera-
tive detector, a 56 first awdio, and a
2A5 sccond audio. all resistance-
coupled, The rectifier should be an
%0 in a well-filtered power subbly.

(A) This betube T.R.F. receiver
shauld eive wonderful results on
distant short-wave stations.  Full

Kindly print a diagram of
the Doerle receiver which uses a 34
T.R.F. amplifier, a 30 regenerative

We are pleased to print the
‘This is a

Diagram of 3-tuhe hattery operated Doerle receiver.

speaker volume can bhe expected on
the majority of them. and the set
should be very simple to operate.

WANTS A.C. RECEIVER
Bob F. White, Vancouver, Wash.

(Q) Please print in your Ques-
tion RBox a diagram of a 4-tube set
using a 6C6, 37, 2A6 and a 2A5 or
58. I would like this set to operate
on A.,C. and use 110 mmf. con-
densers with a potentiometer for re-
generation control.

{(A) The tube combination that
vou mention, would not be 8 good

one, We refer you to the diagram
using 57, 58. 56 and 2A5. For 6.
volt operation, this would use a

The
6.3

#C7, 6D6, 76 and a 41 or 42,
power supply should deliver
volts instead of 2.5,

3-TUBE A.C. RECEIVER

Richard Owen, Dover, N.J.

(Q) Would you be kind enough
to publish a diagram of a Bhort.
wave receiver using a 58 as an un-
tuncd R.F. amplifier, a 57 as a
regenerative detector, and a 2A5
pentode audio amplifier.

{A) This 3-tube set should work
very smooth and pull in all of the
short-wave stations. Only on the
stronger stations will speaker opera-
tion be possible. beeause there is
practically no gain in the untuned
«tage, and only one stage of audio is
used. For earphone, this set would
be hard to beat.

mE

Complete 3-tube AC. receiver

www americanradiohistorv com
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BAND-SPREAD TUNING
Arthur Lewis, Freeport, L.L

(Q) 1 have built a number of
sets described in Short Wave Craft
and had excellent results with them.
My present receiver consists of a
regenerative detector and audic am-
plifier using plug-in coils with a
140 mmf. tuning condenser. I would
like to know how band-spread could

“hand-spread”
on any receiver.

How to obhtain

be incorporated in this receiver,

(A) Probably the simplest and
most effective method of obtaining
band-spread is the parallel con-
denser system. Connect a 20 or 35
mmf. condenser in parallel with the
140, Use the small condenser for
band-apread tuning.

X3
Y« 2 5%m e
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that gives full speaker volume.
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Dr. Smith Reports from Vermont
@® NEW stations heard here in the past

month include:

YVBRB, 5870 kc., heard every evening
with good volume.

OCJ-2, 14845 ke., heard once in afternoon,
with special program broadcast of Euchar-
istic Congress. Located at Lima.

FB, Nauen, 17520 ke., heard calling
Maracay early in day.
HJZABD, of Bucaramanga, owned by

Hector McCormick has been heard several
times on 5980 kc.. late in evening.

YV-10-RSC, San Cristobal, on 5718 ke., is
heard every evening with hroadeast pro-
grams, and occasionally calling other Vene-
zuelan stations late in evening.

ETB, Addis Ababa, on 11945 ke.. heard
one Wednesday at 4:55 to 5:14 P.M., with
program for Columbia B.C. System.

JVN, on 10660 kc., located at Nazaki, has
been heard three afternoons, Monday and
Thursday, from 4 to 5 P.M., with excellent
volume, announcing that they were

e
it

Cloquell’'s Listening Post Report from
Porto Rico

@® THE autumn season is very good down
here in Puerto Rico for short wave re-
ception.

W3XAL-17.7 is coming in very good daily,
while DJE has faded completely out and
GSC regular.

HAS3—Radio Colonial—W8XK—DPCJ—
GSF are coming in very good in the 19
meter band. W2XAD has always been very
badly heard in this frequency. I do net
understand how this is. HVJ has disap-
peared also.

Although late at night, VPD has been
coming in quite satisfactorily.

RNE has not been heard for the past
month on 12 me. and they were coming
in R8 during summer months.

On the 25 meter band all of them are
good. The same may be said about the 31
meter band.

Guayaquil, Ecuador, HC2CW, is a new-

using JVN and JVM. JVM was
not heard.
W-10-XFH, the radic of the
stratosphere balloon, was heard
with fair volume, on 13055 ke. S

HJN, Radiodifusora Nacional, at
Bogota was heard several times on
5960 ke., in evening.

HP5F, La Voz de Colon, Panama,
on 6080 kec., heard testing several
evenings late,

HJ4ABC, at Ibague, Colombia,
has the same call letters as HJ4-
ABC at Pereira. The station at
Ibague has a frequency of 6451 ke.
I have heard them and have writ-
ten for verification, asking them to
please tell me why they have same
call letters as Pereira.

XEXA on 6180 kc., located at
Mexico, D.F., was heard once. They
announced as “XEXX and short
wave XEXA.”

DJI, on 9675 kc., is a new Ger-

man broadeast S.-W. station. They
announce in German, French, Eng-
lish and Spanish, and say they are
¢n the air every day from 5 to 7
PM. ES.T.
HH2S at Port-au-Prince, Haiti,
is heing heard every evening on a
frequency of 6178 ke. They an-
nounce in French and English.

YV-12-RM at Maracay, was heard
once testing on a frequency of ap-
proximately 6300 ke.. late in eve.

PRAS at Pernambuco, Brazil, was
heard with fair volume on 6040 ke,
one Sunday afternoon from 5 to

: P.M., announecing in Port.

Verifications received include:

HBH, HBJ, YNVA (8590 ke. at
Managua), PLE, TISHH, OPM,
YVQ, DIQ, DJA, DIB, NDJC, DJD,
DJE. DJN.

Alan E. Smith, M.D.
Box 228, Chester, Vt.

FREE

Short Wave Lraque

it o Divecters Gnlccung Reld in
cncwqc"m‘ &ly,‘new‘ymg. i the Alnited
Slales of Cleneuica. the Short Wave Ceugue
fiae elecled

Fohn & Miiller

a membet af thio fco.gue.

all‘(ﬂ,illu'” u-ﬂc:mf, thes culirnnﬂa -Fma
Boen arritldfﬂJ_ 31gned and J.nucnlc‘\ to the

above,

-E_'_-'-I 774 &’i.-; N

Aw't Ssorstany

This is the handsome certificate that is presented
) the SHORT WAVE

to all members of
LEAGUE. The full size is 74" x 914",

See page 634 how to obtain certificate.
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comer around 8.6 mc. on the side of YNVA.
Several British West Indies amateur sta-
tions on the 40 meter band have appeared
and a new station, PZH, in 6.9 mec. from

Paramaribo, D.G. It broadcasts musical
programs three times a week. They an-
nounce in Dutch, English and Spanish,

On the crowded 19 meter band we have
new stations as follows:

HJ4ABD—Voz Castilla—Medellin,
lombia. 6070 k.

HP5H-—-Voz de Colon—Colon, Panama.
6060 kc.

HJ1ABD—Voz del CHOCO—Chibdo, Int.
de Choco, Colombia, 6040 ke.

YVIORSC—Veoz de Tachira—San Cristo-
bal—Venezuela., 5720 ke., is on the air
now every night regularly.

HHV-—~Voz de la Marina—Box
Santo Domingo. 6450 ke. Alse a newcomer
just inaugurated daily programs.

OER2 has been heard several
times during the month 4lso.

Besides that I may say that CEC
on 10670 ke. broadeasts only en
Mondays, Tuesdays, Wednesdays,
Thursdays and Fridays from 7:05
to 7:30 E.S.T. P.M.

The new Mexiean XBJQ, which
was heard R9 in their test, is not
heard regularly and when heard is
in very bad condition now.

From Puerto Rico we have some
good news. Very soon we will have
a powerful short-wave station which
will work telephony between New
York and Puerto Rico on 13410 ke,
as_announced today by Gov. Win-
ship. This station is owned by the
Radio Corp. of Puerto Rico and we
hope that also musical programs
from WKAQ will be rebroadecast.
I know that the power house and
transmitting houses are already
built at Hato Rey, P.R.

Well, friends, from every land.
and especially the U.S., “so long,

Co-

77—

until . . . next issue.”
Juan Cloquell Storer,
Box 194,
Arecihbo, Puerto Rico.

S.-W. News from Portland, Ore.

@® HERE is my report on condi-
tions on the short wave. '+ the
Northwest last .onth.

PLV 9.15 mc, after being the
“best bet” for distant reception
here in the last several months
seems to have discontinued their
Tues. and Thurs. morning pro-
grams.

Latin-American stations are now
coming in fine; the best bets are—

(Continued on page 633)
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The Octode "Metal
Tube 3"

(Continaed from page 590)
receiver. The ise of a goad vernier dial
in conjunction with the 140 mmf. tuning
condenser spreads all  the short-wave
“hroadeast” bands sufficiently to make tun-
ing, even in the most congested 49 meter
band, relatively simple. )

The tickler windings on the plug-in
coils should have several turns removed.
The 3 smallest coils should not have more
than 2 turns on the ticklers. It should
also be noted that the conncctions to the
ticklers are in rererse, Try one way and
then reverse the connections. One way
should permit regeneration, the other way
not.

Audio Stage Employs 6C5 Tube

The audic stage makes use of a 6C5
tube. This is a general purpose triode
gimilar to the 76 tube. It has an ampli-
fication factor of 20. Since this tube
draws about 8 to 9 ma. it may be advis-
able with some types of headphones to in-
corporate a plate coupling filter to pre-
vent current from flowing through the
phones and thus damaging them. This is
particularly true with erystal type head-
phones. These will surely he damaged if
connected directly to the output of the
receiver.

It is essential if a power supply unit is
used with this receiver that it have a
well filtered “B” supply, devoid of “buz-
zing bees.”

The operation of the set is perfectly
simple. The sensitivity control should be
advanced to maximum and the regenera-
tion control adjusted so that the set just
regenerates; the main tuning dial should
then be turned till a signal is picked up.
After the regeneration control has heen
readjusted the sensitivity contrel should
be adjusted for desired volume. Follow-
ing this a slight readjustment of the re-
generation control will be necessary.

Parts List

29— 5 meg. fixed resistors V.o watt (LR.C.).

3—.25 meg. fixed resistars 4 watt (ILR.C.).

2__1, meg. fixed resistors 14 watt (ILR.C),

1—500 ohm fixed resistor ¥ watt ([.LR.C.).

1- 1000 ohm fixed resistor o watt (LR.C..

4—.1 mf non-inductive paper condensers (Cor-
nell-Dubilier).
1. mf. non-inductive paper condensers (Cor-
nell-Dubilier).

1—.00005 mf. mica condenser (Cornell-Dubilier}.

1—.0001 mf, micn condenser (Cornell-Dubilier),

1--25. mf. electrolytic condenser. 25 volt (Cor-
nell-Dubilier).

22 5 mh. r.f. chokes (Hammarlund).

1—140 mmf. midget tuning condenser
marlund).

2—50,000 ohm potentiometers (Electrad).

3—octal type sockets (Alden).

16 prong wafer socket (Alden).

1-—tuning dial (I.C.A.).

1—chassis.

1—phones connecting black (Na-Ald).

1 —Ant.-Gnd. terminal strip (Na-Ald).

2 miniature grid clips.

1—Set of 4, 6-prang, 3-winling
(14-200 meters} (Na-Ald)

1-—61,7 tube.

1—6.17 tube.

1—6C5 tube.

(Ham-

plug-in coils

Bottom View of “Octode 3"
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TEN YEARS OF STEADY PROGRESS!

We are PROUD of our achievement

Starting in the attic of my home on Ft. Washington Ave., New York, in 1925, the
orders from my fellow “hams’ began to pour in at such a rate that in 1930, I was

obliged to take a loft in the down town business section of the City.
Business continued to expand and in 1932 we found it necessary to move to larger

quarters at 142 Liberty Street. Within one and a half years we outgrew our quarters
and doubled our space on the same floor.
On Dec. 2nd, 1935, we moved to our present location at 12 West Broadway through

to 227 Greenwich St., oceupying the entire ground floor, basement and first floor—
total floor space 6,500 square feet, [ believe that this is the largest space devoted ex-

clusively to the interests of RADIO AMATEURS.
We carry complete stocks of all _nationally known sets and parts and with a staff
of trained men, we are in pesition to fill all orders promptly and intelligently.
All correspondence is handied by men who understand the problems of Amateurs.
Now, with this explanation of who we are and how well we can serve you, do not
| hesitate to send us your orders or inquiries.

Send for your free copy of our Catalog No. 77

FEBRUARY,

CUL 73
de W2AVA es W2DXC (ex-2AEl)

Bl

Bt Harvei
rOYAL ‘‘PR-SIX”’

6-Tube Communications Receiver

D>SIX ALL STEEL TUBES

6K 6C5 - 6K7 - 6C5 - 6F6 - 5Z4
REAIL Centinuous Bandspread
FULL RANGE 93; to 625 Meters
FIVE Tuning Sections
“TWIN-MASTER" Control
Humlexs Power Supply (AC only)
FREE FIVE DAY TRIAL

ISOLATED
REGENERATOR
TUBE

Thla senxationn] new fen
tnre tlom makes Royal's
new e fonal  recoiver
the ont nling  Conmmni
catlon Typwe receiver of to-
day ! Twenty other ROYAL
Teatures will comvinee yon
thut this §x the onfy set
for yon'!

Rend pages 4066 amd 125 of
the  November  issipe of
Short Wave Craft for eom
plete descrlption,

Available with eithor mctal
or glass tubex, Please state
your choice when ordering.

T T Ry i Py iy iy Y

3 D e
COMPL “PR- ”

I : with huilt-in power sunoly andElleEdyna!n:iﬁngklo§ (‘nmgtﬁgltEhI;[IxErEI STEFEL Tubes, $31 45 1
% :‘:L‘"I“SN-”IQ’_ 1{) IL’Iv meters. anid a.llrat-ll\-ely finished heavy steel rabinet, Laboratory wired and — 4
1 sted, rea o plug In and operate! . 1

l AAAAAAAAAAAAAAAA T TSSO oSO e PP |
@ V 3-Tube Set New Five-in-Three Set
6D6—6F7—12A7 ALL-ELECTRIC

ENTIRELY SELF-CONTAINED
N-D-S-P-R-E-A-D

BUILT-IN LOUD SPEAKER
1936 MODEL NOW! WITH FULL B-A-

OF ALL HAM BANDS AND FOREIGN STA-
TION BANDS AT NO EXTRA COST!!

cen grid stage Scereen grid regencrative detector—High galn first
) fube 1Pov Voltage rectifier FIVE tuhe perforam -
from TIHRE

-
el

r pentede output

ane Fomew type tubes Self contained I"'lnle»_]m\\er sullp]y
operates on 110 volts A1t or D —TFriple winding il Velhvel stoatln,
I adrnlune vernier dial—Full loud <peaker volume “luning range—isy

e amd we know vou will be too! Quder youn 1936 Fultone

{ ¥ today 1 ¢ real teception. Ty it yomself for fhe days  full cash
refund it you w ir. ,

COMPLETE FILTONE V. THREE TI'BE It ‘ERL KIT of all

[\
ane adfal. ery nished metal chassiz

i
200 bieters. and complete casily
14
and Long Ware Colls.
1,23

s ]
Lahoratory wired and tested 1,50

HARRISON RADIO CO.
+ % THE HOME OF FOUR STAR 5

pecessary parts inelading large mirpl
o panel with all holes. four coils 4% to
foilowed wiring and funing nsrhetons

wired, less tubes, cabinet. loud speaker and breadcast

e $2.20
DU X1

SPECIAL COMBINATION OFFER
complete I'ultone V 3-Tube recciver kit.

not wired, hut with 3 tubes. Two s 45
Broadeast  band  colls,  Loud- =

speaker and Cabinet
Laboratwy Wired and Tested.$1.50 extra

12 West Broadway, Dept. C-2
New York City

coils

Three matehed guaranteed tubes
Metal Cabinet for above
Loudshvaker to fit in ser

200 to 625 meter Broadeast
Two «oils

Please mention SHORT WaAvE CRAFT when writing advertisers
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The 1936 ALLIED Radio Catalog! A differ-
et book—a live book—a mouaey-saving, time-
saving book—the answer to all of your needs.
More than 10,000 sparkling jtems covering ev-
ery radio field : every modern rest instrument,
thousands of replacement parts, tools: dozens
of new Al-Wave and Meral Tube Receivers;
complete Amateur gear lines; famous Build.
Your-Own kits: a brilliant P.A. presentation
—the catalog wirly everything for everyone in
Radio. Send (he coupon now!

1 a
i ALLIED RADIO CORPORATION, [
H33 W. Jackson Bivd., -
] Chicago, Tlinais. Depr. E. s
1
Send me ar_once your FREE 1936 Cata-
= |Elg—the Leading Radio Supply Guide. :
[ B |
Name oo,
1 |
. Addvress - :
|
B Ciy... RSN ¥ 7T T S— |
a a

j mitter

SHORT WAVE CRAFT for FEBRUARY,

Short Waves Help Welcome
\\Jimmyll

(Countinned from page 586)

1936
63
N
e
HFE1 53
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1] sioe Tone
’ }"‘:.‘ACYE Schematic cir-
'f._c'“"" cuit of the
B m}“‘", model 18 radio
aler w0 transmitter.
5 _} VOLTS
3| wearer
’ e e
7} s
8| (onTaOL
POl

and receiver aboard ship were
erected at the highest point availahle and
likewise at the land pick-up station in
New York. The apparatus and antenna for
the 7 to 8 meter transmission and recep-
tion was set up in a tall building along
the waterfront.

Not only were speeches of welconme car-
ried over the ultra short-wave system pro-
vided by the WOR engineers, but the tiny
transmitter and receiver also greatly
aided newspaper men in making reports to
their various papers from the ship, news-
men on the ship having been enabled to
relay phone reports direct to the city edi-
tors’ desks.

The shore point was also connected by
special telephone lines to the master con-
trol room in the New York branch studios
of WOR, at 1440, Broadway, and thence
by high-quality telephone circuits to the
WOR transmitting Station at Carteret,
New Jersey, and also to the American
Telephone and Telegraph Company’s wire
lines which connect to the other Mutual
Broadcasting System stations: WLW—
Cineinnati, WGN — Chicago, CKLW —
Windsor, Ontario, WGAR—Cleveland, and
WCAE—Pittsburgh.

5-Watt Transmitter Details

The ultra-high frequency equipment was
entirely standard portable equipment, The

transmitters are the No. 18 type capable
of delivering 5 watts of radio energy into
the antenna and are designed to operate
within the band between 30 and 42 mega-
cycles., The transmitter and receiver take
their power from one six volt storage bat-
tery. The frequency is maintained by a
guartz plate. The transmitter is suitable
for either mobile or fired station opera-
tion; the filament power is supplied di-
rectly from the battery and plate power
from a 300 velt dynamotor, which also
operates from the six volt battery. The
transmitter is approximately eleven inches
wide, 7 inches high and six and one-half
inches deep. The four tuning controls are
accessible on the front panel. Electrical
connections to the unit are all made by de-
tachable plugs.

The echassis earrying the apparatus is
integral with the front panel and may be
easily removed from the steel housing for
inspection.

The transmitter employes four Western
Electric 306A vacuum tubes which are de-
signed especially for ultra-high frequency.
mobile service, They perform the func-
tions of oscillator, harmoniec generator,
modulating amplifier and audio amplifier,
respectively.

E Tl
wop (" avpio
NE 2 NEL

961 ~ g
e
OYNAMOTOR H,

Salo

Circuit of the model 18 ultra short-wave receiver which uses 7 tubes. It is a “super-

het,” extremely light-weight and battery-operated, the plate voltage being supplied

from a dynamotor delivering 230 volts D.C., A dynamic loudspeaker is built into the
receiver and terminals for connecting an external loudspeaker are supplied.

Please mention SHORT WavE CrRarT when writing advertisers
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’WE BUILD KITS to SUIT ALL CLASSES at PRICES to FIT ALL POCKETBOOKS

WE GUARANTEE SATISFACTORY RESULTS ON ALL OF OUR PRODUCTS

- EILEN HG-36 | EILENGASHORT WAVE
5-Tube Bandspread Receiver 4-TUBE RECEIVER

T T A Glant in Performance
# & =
l-ll,ll'; ]: \II)I()FI-OI:BP[' ‘The new, sensatlonal. 1936 Ellen 63
r’.,‘." ST, i 1 recelver is truly a masterplece. lis un-
. o AT l‘- | I:'. usual deslgn, couforming f¢ the hest
diver that ¥ Ll PRO in modern engineering theory. has all
nren RESULTR. §' editor of the latest up-to-the-minute features,
duseription pages 171 ol 488 FULL UBE PERFORMANCE—
Dieeenmiber iesue nf RS POWERFUL 3 STAGE AUDIO AM-
Uses 6D6-6CH-76-12-84  hi-gain PLIFIER which takes the oguess-work
tubes as Tune:d RF amplifier-Tuned out of seo-called *‘leud-speaker recep-
B e qutput  stage-high sereen-rid regenerallve  deleetor- tion."”
voltage rectifier and hullt in powerful 2 stage awdlo frequeney am- T'ses 6IK7 (metal tube)—6F7 {twin 2
power supply. Operates entirely from 185 to 130 volt AC lLighting socket. Entirely in 1) 8¢5 (metal tube}—12A7 (twin
self-contained. Dimensions 16x714x87, 2 dn 1) hl-gain tubes us aperimlle RF amplifier. S-03 regenerative vleteetor, PO -
T'ses speclal rlual ratio. double geale, multl-colored. bandspread. Muminated air- ERFTUL 3 stage audio zmipllfier. with pentode outpul gtage, rectifier aped bullt-in
plane type dial of great beauty. Posltively no havklash. Contimwous handspread from hum-free power supply,  Completely self-contuined. Operates 1Tomt 103 lo 130 volt
9% to 600 merers. Any of the AMATEUR BANDR or forelgn SW bamis may be AC or D light encket.
spread over from 80 to 1009 of the hundspread svale. ) BAND-SPREAD TUNING—smooth regeneration control—new metal tubes—built-In
Automatie jack for phones—volume contrel—built-in high fidelity dynamie speaker hi-quality loudspesker—automatic headphone jack—large. illuminated airplane ver.
—hum free—connections for doublet o single wire antenna—beautiful, black shrivel nier dial—large 3 winding inductances-—selectivity. sensitivity. and volume that will

plifier with pen-

finish metal chassis and eabinet—selectivity, sensitivity. and tonal qualities that will amdze you. Heavy, black shrivel finish metal chassis and cabinet. FOREIGN
amaze you. gPE?KER RE-
AMATEURS: EPTION under SA KIT, uriwirl | vocommus
HG-36 KIT of ull necesary 95 An unusua‘xl value IPF METAL fair conditione. i Al II':v-:rds 45
surts. unwired. ¥ coiln far Bhy to for the S\ fan Model  6A-AB  han ORDER YOURS mnttuctions. tess 1. tuben.
200 nweters. & instryctioun {loea or the &AM A- TUBES (6K7- ssme npecifications ne TODAY' 3 shesker & BC colls). — o
tubes. cabinet. & BC coils) -— 1 Al BA rxcent that it has ODAY!YOU'LL Beautlul cabinet 2125
Besuliful metal cabinet 2250 | TEUR whowishes | 6J7-6C5-6F6- special luning cirewit EVER RE- 4 Mutehed Arcturun tubes. a1
SRR AT, g P | & BELIARLE | 524) are pre. | | | i sl e | GaeT vt Ehidenle, R
: mpletg kit, eshinet “ar y . . 2
5 e, tewe BC coitn & wpnired.-$17.85 [ COMMUNICA- | rorred over T ot T s || P o oty SR Sy e X L
Lubor for wiring & testing. ready to TIONE RECEIV- the glass t plate voltage cut-off s mmodel of BA w & frating. ready to
e B Ay, 200 ER. Send tor 1it- ddﬂ 55 ype, enftch. Add 21 to 3419 30-33 Use. guir L
2 Broadeus band coila, if desited . Fai b eriira add $1.50. brice of A ;m'_: o riurgay 81 wl.u....m.:‘.:r:lu:; i ha urnistiod i
Lere Ratterien.
HG-36B: RBattery model of the 11G-36. 1las sane srcmcuuom exeepl that uses EILE" 5“ BA"D sw‘TcHI"G
34-32-30-30-33 tubes. Subtract $1.00 rrom price. less Bulierles. T

4-TUBE RECEIVER

EILEN'S latest contribution to the *‘fan* who ix sal-
istied whth only the finest In cquipinent. Uses the fanous
Eilen “quintet’” eoil switching unit which covers 9¥
625 meters in 5 steps. No plug-in eoils. Uses L7
(twin 2 jn 1)—8CH (imetal) of 6 If preferred. 43—
1273 tubes as sereen-grid regenetative detector, POW
ERFUL 3 STAGE AUDIO AMPLIFIER. reetilier &
hlglr-ln power supply.  Operates from 105-130 volts
or Y

EILEN 4A 3-Tube SW Receiver

Tiie finest low-priced 8W recelver on the market. The
volume and sengjticity of this recelver makes it an out-
standing value. Tises 61'7-76-1V tubes as screen-gri
reg. detector. 2 sltage audio anplifier, rectitier ane
bullt-in power rupply. 4 tube performance—Large aijr.
plane vernier dial—heavy, black shrivel finish metal
cha[s,s(l:s and panel. (perates from 105-130 volts AC
or 2

= FULL 5 TUBE PERFORMANCE —

EILEN4A Kit] icauiod Cabinet. £1.08 natear Shiathe SOsierlgumh | cuen s, 95
Broadeasl coils {2) 1.2 » Large, illustrated catalogue s Ll KIT of wl $8.
Arerurus tubes. v | FREE: ; < Readpiane - Jachoriavy “hack | oo mracsions

f witnecermary saril SPECIAL  Commlete kit cubinel,

tubeg amd I BC coll. not \:!I,red

£9.95
Labor for wiring and testing, ready
) — w use 150

of SW receiving and trans-
mitter kits, parts and accessories. Send
for YOUR copy.

shrivel finish metal construction. esn cabinet. i
spenker. unwired.

Beautiful  cadi-
net 3

An unusual SW receiver
Produce the RESULTS. tHatwiLL.

SPECIAL: Complete kit
SR Cooplon 1 €14 9

tons. line speaker. unwired.

Labor for wising & tost g, extrn. .. $1.50
| Eilen 413—Battery model of the 4A using PROMPT SERVICE 38Hour Senice. 207% Eilen 51IB—Ratt  5H using 32-19-30-33
32-30-33 tubes. Same price. Less hatteries, dsposition'CoD ordery luh:!sl. J.\‘.nme p.;le?..y ﬂzge}iaoneriesl.m = J

\EILEN RADIO LABORATORIES, DEPT. SC 2, 136 LIBERTY STREET, NEW YORK, N. Y.)

. 1.5
Arcturus tubes, 2.55
Dynanue speaker 1.75

power is from a battery driven dynamotor
which delivers 230 volts D.C. A dynamice
loudspeaker is incorporated in the re-

Details of Receiver
The receivers are also of the No. 18

Radio Weather

type, which are light. compaet units for
fixed frequency communication work in
the thirty to forty-two megacyele hand.
These receivers are of the superhetero-
dyne tvpe, combining a high degree of
sensitivity and adequate selectivity. The
oscillator cireuit of this type receiver is
a conventional self-execited or electric
oscillator. A vernier oscillator tuning con-
denser is provided to compens:tte for small
variations in oscillator frequency. The
controi for this vernier tuning condenser
may be either on the front panel of the
receiver or in 4 remote control unit. The
No. 18 type radio receiver is a very com-
paet mechanica! unit being only 6x9x7” in
BIZE.

The filamenis are operated direetly
from the six veolt bhattery. and the plate

TR s W

Rear of “IRA” transmilter.

ceiver unit and provisions are also made
for using an external loudspeaker if de-
sired.

The receiver uses seven vacuum tubes. One
tube is used as a radio frequency ampli-
tier, one as an oscillator, two as inter-
mediate frequency amplitiers, one as a
modulator, one as a detector and audio
frequeney amplifier and the output tube
1s &4 power pentode vacuum tube.

Our Iiformation Rurean will gladly sup-
ply manuiacturers’ names and addresges of
any item mentioned in Short Wave Craft.
Please eunelose stamped return envelope.

P e K "~ ';:J 20 l-n‘u"";.: i

Rear View of 1887 portable receiver.

Balloon
(Continued from page 587)

ment was made possihle by special research
ecarried on with high frequency (5 meter,
ete.) signals, transmitted and received be-
tween the weather ohservatory atop Mount
Washington, 6,000 feet high, and the
Blue Hill Obhservatory. Recent  tests
have shown that reliable transmissions
on the 5-meter wavelength from the
upper air ean be picked up at distances up
to fifty miles or more. The signals re-
corded at the receiving station on the re-
volving chronograph drum are converted
into regular meteorological data by those
familiar with the radio signals automa-
tically transmitted from the balloon. The
transmitter weighs but three pounds.

ITALY

2RO at Rome operates on 11 810 ke, dailv
from 8:15-9, 9:15-11 a.m. and frow 11:30
am.-12:15 p.m. 2RO is on 9635 ke. from
2-5:15 p.m. daily. On either 9635 or 6085
ke. a news bulletin in English is broadeast
daily at 6 p.u. for American listeners. On
Monday, Wednesday and Friday from 6:15-
7:30 p.m. the “Ameriean Hour” is broud-
cvitst in English on 6085 ke.

U. S A

W2XE at New York is now testing two
new frequencies during the davlirht hours.
They are 21,520 ke. and 17,760 ke, W2XAF,
Schenectady, comes on the air at nmoon on
Saturdavs and stays on right through till
12 m. W2XAD also comes in early on Sat-
urdavs (around ! p.m.) and stays on till
5 p.m.

Please mention Snort Wavk CrRAFT when writing advertisers
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SHORT WAVE CRAFT for

ROLAND'S 100%

5 Tube Bandspread Receiver

Our Engineering Deapt. has now perfected our
short wave receiver to provide |00% band-
spreading on all bands from [5.200 meters.
This has 1‘-\un accomplished with the new dual
ratio airplane dial with its 125.f ratic band-
spread pointer.

You may now use this receiver for your daily
communication work and log your stations
accurately for repeat tuning. r the short
wave fan these new features will aid in separa-
tion of the foreign and domastic stations on
all congested bands.

Phone [acks with speaker cutout switch are
mounted on front panel for easy accessibility.
Complete shielding of all stages to eliminate
R.F. and audio feedback. A highly sensitive
regenerative circuit using a tuned R.F. stage
with a newly perfected system for equalizin
ideal short wave receiver for both ham an
Tubes employed are the nawly developed 4.3
42 and 80. Set is mounted on a black wrinkl

supply, and tubes
Cabinet for above

Chassis wired and tested with 8 coils without cabinet, speaker, power

both stages, makes this an
short wave fan.

volt types: &D6, &6F7, 7§,
ed heavy steel chassis.

Five Sylvania set tested tubes
6” short wave dynamic speaker
Short wave hum free power supply

No. R 2000, same receiver as No. R

Can also be cbtained A.C..D.C.

ROLAND RADIO CO.

1340 E. 9th St Dept.

Complete kit of parts for set and power supply, less speaker and fubes .

a
Spesker in Cabinet, wired and tested, with 5 tubes, ready to operate................

1000, but complete with Pac

S-2-36, Brooklyn. N. Y.

1ii-

copies.
ered with b,

makes it

NO ONE

Canada and foreign countries 25c¢ extra.
money order, check, stamps or cash.

99-101 HUDSON STRELET

READS AND
THEN DISCARDS

SHORT WAVE CRAFT

Readers keep theit copies for years as a steady reference
and chousands of lewers actest to this.

It is now possible to sare your copies and for this purpose
we designed a splendid binder |
It is made of beavy substantial material and is cov-

for you which holds twelve

lack grain leatherette. The name of the mag-

azine is stamped in gold on the cover. ) .

An ingenious mechanical arrangement is provided which
possible to bold the copies flat when reading
from ihe binder,

SHORT WAVE CRAFT Binder as described.$ 25
prepaid in the United States —

We accept

SHORT WAVE CRAFT
NEW YORK, N. Y.

FACTORY TO YOU

LATEST MODEL REMINGTON TYPEWRITERS

BRAND NEW, latest
model Remington Portable
for only 10¢ a day! Here is
your opportunity to get a
perfect writing machine at
an amazingly low price di-
reetfrom the factory. Every
essential feature of large
office ty pewriters—standard
4-row keyboard, standard
width carriage, margin release, back spacer,
automatic ribbon reverse. Act now, while
this special opportunity holds good., Send
coupon TODAY for details.

You Don’'t RISK a Penny
Wesend you the Remington Portable, Mod-
el 5, direct from the factory with 10 days’
free trial. If you are not satisfied, send it
back. We pay shipping charges both ways.

FREE Typing Course and

Carrying Case
With your new Remington you will receive
FREE a complete simplified home coursein
Touch Typing. Follow instructions during

2L

N =

¢

105...

your 10-day trial period and

] see how easy expert typing
can be. We also will send you FREE a
sturdy carrying case of 3-ply wood coveriil
with heavy Du Pont fabric. Mail coupon
for full details—NOW.
1 i r r 11 1 1 2/

Remington Rand Inc., Dept, 214-2
205 East 42nd St., New York, N. Y.

Please tell me, without obligation, how I ean get
a New Remington Portable, plus Free Typing
Course and Carrying Case, for 10¢ a day. Send
Catalogue.
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. New Television Scanning
System
(Continued from page 59G)

comparison to the new high-speed cathode
ray scanners is only useful for rather
coarse images of say 40 to 80 lines, etc.,
and it will probably come as a surprise to
know that the Mihaly-Traub model illus-
trated is for 120-line scanning; 180-line
models are about ready, and a new model,
designs for which are complete, will take
care of 240-line scanning and yield a bril-
liant image at least 12”x16”. This system
is also capable of being used for much
higher definition than 240 lines, and the
beauty of this design is that by using a
powerful lamp as a source of light, and
suitable lenses, big screen images can be
produced, suitable for home or even the-
ater use, and a design has recently been
perfected for a 240-line screen projector
for producing images 8 by 10 feet.

This system is also well adapted for use
as a television transmitter. Some such
system as this will undoubtedly be devel-
oped or adapted for use on the American
television market later on, when the ul-
tra short-wave television transmitters are
put into operation, as for a given size of
mmage, the Mihaly-Traub apparatus can
be built more cheaply, it would appear,
than the equivalent cathode-ray system.
i—Televisian and Short-Wave World, lon-
aon.

Marconi Infra-red

(Continued from page 596)

through it. An R. W. Wood filter, which
was actually used in the demonstration,
cuts off a little higher, so that very little
visible light even from the sun can be
séen.

In Fig. 3 we have the general layout for
the combined transmitter and receiver at
one end of the link. Exactly the same ap-
paratus is used at the other end. A wa-
ter-cooled crater-neon lamp, a drawing of
which is given in Fig. 4. is modulated by
a Strowger hand-set microphone, the sig-
nal from which is amplified by an MPT4
pentode,

The electrical circuit can be seen from
Fig. 5, which shows the amplifying scheme
for both transmitter and receiver.

The light from the crater of the neon
is collimated and sent out to the receiver
fstation in the form of a narrow pencil.

At the receiver station this parallel beam
1 1s incident on a large uncorrected lens
.which brings an image of the transmit-
ting collimator in the plane of an aper-
ture of about 3 mm. diameter. In this
manner the light from the transmitter is
allowed to pass through an aperture and
to reach the sensitive surface of 1 CMGS8
photo cell. The presence of the aperture
is needed to eliminate all light other than
from the transmitter. This helps consid-
erably to reduce the noise level of the re-
ceiving amplifier.

When the whole of the light from the
crater-neon is modulated to give the sig-
nal, about 30 dB. amplification for a range
of 50 yards is necessary to bring the sig-
nal on the photo cell to sufficient intensity
for passing through the hand-set ear-
phone. When the infra-red filter is intro-
duced, however, the signal must he in-
creased roughly tenfold. For short dis-
tances up to 100 yards the second valve in
the photo-cell amplifier can be dispensed
with.

At the Manchester Exhihition, the dis-
tance over which telephonic communica-
tion was established was about 30 yards,
this being the longest distance allowed hy
the confines of the building in which the
exhibition was held. The signal strength
was adequate and well above noise level.

A commercial model of the appartus de-
scribed above is in course of production,
and it is hoped to give a brief report of
this at a later date.

Please mention SHORT WAVE CRAFT when writing advertisers
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4Y, to 2400 Meter "Self-
Tuning” Guide

(Continued from page 598)

are determined by the logarithmic scale.
The logarithmic scale was chosen because
it gives a more accurate picture of how a
modern radio receiver, with automatic vol-
ume control action, reacts to the signals
of various lengths. Similarly, an arbitrary
height was chosen for the highest-powered
station in each color plan, and the height
of the line for the rest of the stations in

proportion to the arbitrarily chosen height
for the most powerful station in that plan.
Thus, whether the chart is drawn in color
or in black ard white, the height of the
line (triangles or “wiggles”) will be pro-
portional to the possibility of one receiv-
ing a station at that frequency, which is
free from interference from other stations
which are operating on the same fre-
quency. Thus, if one has a black and
white diagram, he will find that reception
is best at frequencies indicated by the
highest triangles on the chart. Good re-
ception becomes improbable, and chiefly
a matter of his location with respect to
the station, as he tries frequencies indi-
cated by shorter and shorter triangles.

What “Wiggly” Marks Indicate

In the area marked by the “wiggles,”
good reception can be obtained only from
local, or gemi-local stations. For example,
there are fortv-five small stations (about
100 watts) assigned to 1,210 kiloeyeles;
1,310 kilocycles and 1,500 kilocycles are a
little better. One may very easily be lo-
cated in a locality where he will receive
four or five of these stations at the same
time. The only chance to get satisfactory
reception here, as said before, is only on
local stations.

1f one has a color chart before him, the
interpretation is still more simple. Fre-
quencies marked with red triangles are
the best, and the probability decreases in I
the following color sequence: Blue, green,
brown and black. In making this chart,
strong Canadian, Mexican and Cuban sta-
tions were also taken into consideration,
as a glance at the station call letters
marked on the chart will indicate. The call
letters are given at the frequency on
which the station broadcasts, and where
more than one station is given, the most
powerful one is given first. It is most
probable that the station being received is
the first one listed., unless one is much
nearer one of the other stations. |

For the interest of fans who thrill to
getting the unusual (and who don't mind
trying at unusual hours), the points are
indicated where the more powerful Japa-
nese, Russian and Chinese stations come
in on our American broadcast band. It will
usually be impossible to get these stations l
while Anierican stations are operating;
but after they have closed down, after
about 1:00 a.m,, it is possible to get some
of these stations because it will be early
in the evening in those countries when it
is 1:00 a.m. here. The engineers have also
indicated a station in Nova Scotixn and |
several in Mexico which operate on fre-
quencies lying between our assigned fre-
quencies, and which may cause interfer-
ence in some locations. |

The American “E"” Band, extends from
125 kiloeyveles to 350 kilocycles. There are
many United States weather stations
which give weather information at stated
intervals, which is intended especially to
aid aireraft navigation. Note that several
stations are assigned to the same frequen- |
cies. However, stations on the same fre-
quency are many miles apart, and since
they are of low power, they do not inter-
fere with each other. From 125 kiloeycles
to 225 kilocycles has been reserved main-
1y for Army and Navy Morse code stations,
There are many aircraft marker stations
on the band which never transmit, sending
their ecalls in Morse code, All marker
beacons answer aircraft in distress on 278
kiloeyeles. There are many European sta- |
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C@®©NDENSERS

MAXIMUM RIGIDITY
LIGHT WEIGHT —
ISOLANTITE INSULATION

CAST ALUMINUM END
PLATES — TABLE OR
SHELF MOUNTING

SPLIT FRONT BEARING —

REAR BALL BEARING—

NON INDUCTIVE WIPING
CONTACT

Mo

o o P Tk

mmariund

PRODUCTS

617

HEAVY WIDE SPACE
ALUMINUM PLATES—
ROUND EDGES FOR
MIGHER VOLTAGES
SINGLE AND SPLIT
STATOR TYPES — 18
SIZES —30T70 1000
MMF.— VOLTAGES
1000 TO 13000
OFULLY GUARANTEED
®

write Dept. SW.2 for FREE NEW
CATALOG of Condensers, Transformers,
Chokes, Sockets, Colls and technical data
on receiving and transmitting equipment.

Attach 10¢ for New 32-page Manual of
most popular Short-Wave Receivers, with
{llustrations, diagrams and parts lists.

Hammariund Manufacturing Co.
424-438 W. 33rd St., New York

6 TUBE
ALL-WAVE

With glass tubes if specified

Uses 1—8AS, 2—8K3, 1—6J7, 1—061. 1=5Z+ Tudi: ubunl Cails for
eioh Band., Positive §Sntaet Buod Selector Switeh, with Monel meta
contacts  Pre-slecior Stuge un nll Bands. Crowe Muero Masier Band

Shrend Bial,  Covers comblers sbecttum from 18 to 550 wmeters.

Camblere  parts 5
including dial. not
wired, less tubes. ——
Leea speaker

" Rotw Dymnmic Spesker $2.95
TR,

MAIL ORDERS
FILLED

WITH
PATHFINDER METAL TUBES

167 Greenwich St., Dept. S-2, New York, N. Y.

RGH ALL WAVE
5-TUBE

SUPERHETERODYNE
With glass tubes if specified

Uses 6A8, 617, 617, 636, 5C4. Covera comblete Band from
})ll lmeu-rs up. ¥ Ilug-in i
al.

Colls,

Complete parte.
including 8 -lmn$1495
wive coils,  mot

wired. lese  tubes,
less ppenker.
' Rola Dinamic Speaker $745

™ FREE
CIRCUIT

Hanbdsome Airplane

Good Results Demand
Good Instruments

TRIPLETT manufactures a com-
plete line of electrical instru-
ments for radio. electrical and
general industrial purposes Dhoth
standard and custom built—For
hetter short wave work, write for
catalogue.

TRIPLETT ELECTRICAL

Model 525

INSTRUMENT CO.
D. C. Por.OaPlc 282 Harmon Drive
Accuracy within 1% Bluffton, Ohio

ELECTRICAL INSTRUMENTS

T
Dow't wake up the whole bouse just
because you are infent on gewing some
“—distane Foreign station
late at night. Use.

CANNONBALL
HEADSETS

and wou will recejve
beiter resulls anid the
Tamily will not be dis

The rAones are built with sery
Aeasy bap maonets whic gréafly t_nrb_ed.
= sncreans their e PAriency

Write for #llustrated circular §-2

C. F. CANNON COMPANY
SPRINGWATER, N.Y.

" The faverite set
of "Hams''

Please mention SHORT WAVE CRAFT when writing advertisers
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&
RADIO TUBES

at New
LOW PRICES!

Complete Stock Ready for
Immediate Shipment
Order from thls page—Remit 20% wlith order, hulanre |
C. 0. D. All prices are . 0. 3, FAUTORY, Nenark.
Shlpments go forward express or parcel post. No order
for less than $3.00 accepted,

Guaranteed for 6§ Months Licensed by R.C.A.
METAL SHIELDED TUBES

Type Net Price Type Net Price Typs Net Price
6K7 $.85 GF6 $.85 33MG $ .99
o aeoeL? 98 75MG 9
§C5 73 6F5 B85 55A1 .65
§HE 73 2525.MG B85 55A2 .65
524 .98 43-MG .85 5582 .63
REGULAR TUBES
Type Net Priee Type Neat Price Type Net Price
00A $ .56 46 $ .44 99X $ .44
0lA .26 47 40 99 Std, .36
tv 56 48 .13 wDn .36
1] 80 49 44  WDI2 .56
12A .31 50 113 1A8 .56
19 44 353 .36 IC6 .68
20 44 55 44 2A3 .56
22 96 56 31 2A5 A4
UA 40 57 A0 2A6 44
26 .26 58 40 286 1.13
27 30 59 56 2A7 .56
30 31 7IA 31 287 .96
3t 375 44 523 .40
32 6 76 T Y Y WY .56
33 44 77 44 GAS .56
u .56 78 A4 6A7 .56
35/51 40 79 56 §87 .56
36 40 80 .26 6C6 .44
37 g1 81 90 6D6 .40
38 40 82 A0 §F7 .68
39/44 .40 83 40 624 (84 .56
40 .31 83V .68  (2A5 .90
4t 40 B4 96 12A7 .90
42 A4 8 44 1223 .44
43 44 B9 43 2515 A4
45 31 99V 44 PZIH .68
MAJESTIC TYPE TUBES

TyPe MNet Price Tyoe Net Price Tvbe  Net Price
2A7S $1.04 758 $ .77 358.5i8 $ .63
2878 1.04 6F78 .86 558 a7
25.48 L9 6YS 86 568 .59
222-G34 .83 624 .59 578 79
6A7S 1.04 625 .86 58S 79
687S .85 48 .59  GE7 .79
6C7 86 25.258 1.22 858 27
607 79 278 .36

SPECIAL PURPOSE TUBES
Type Describtion Net Price

Type Description Net Price

1828 Sparton type $ .68 586 Sparton type .13
183  Sparton type £8 401 Kellogg type .90
484 Sparton type 68 403 Kellogp type 1.13
485  Sparton type .68 686 Sparton type .68
Tyve Description Net Price
BH Raythcon type (25 mil ree.. $1.13
213 Full wave reetifler. .26
2168 Half wave rectifier .80
Neon Tuning Lamps (single contact) .85
Neon Tuning Lamps (double contaet) .59
866 Heavy Duty 1.50
CHARGER BULBS
Tybe Net Price
6/10 amp trickle charger bulbs (tungar type) $1.65
2 amp charger bull with wlre (tungar type) .80
< amp charger bulb without wire (tungar typer 1.80
5wt & amp charger tnlbs {(tungar 1ype 3.75
15 amp charger bullis (tungar type) 7.50

TELEVISION TUBES, PHOTO ELECTRIC CELLS.

1" sa. eathode televigion tube $2.85
11£” 2q. rathade telesislon tube 3.85
17 sa. cathode reflectron window tvpe 50-60 mils | 2,85
Calll cathode erater tube crater slze 010 to 250 5.75
P'hota electric evlls {potassium type) 2157 length overall 1.75

i type) 17 length overall 5.90
p typel 3147 length overall 3.90

Photo electiie cells (pot
I'hoto clecttie cells (eaesi

I'hoto clectric enlls (caesittm t3ped 1147 length overall 5.90
I"hoto clectric cells (eaesidm 1ype} 868 v 3.90

Speeifications and  quotations  on THANSMITTER
TURES., CRATER TI'RES, GLOW  LAMPS, RIGH

VACUDUM TYPE CATHODE RAY TURES, suitable for
televizsion and standard escillographic uzes. SUBMITTED
ON REQUEST,

ARCO TUBE COMPANY
227 Central Avenue Newark, N. J,

I wcation
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tions on this band, but they are not re-
ceived in the United States because a pro-
hibitively long antenna would be required,

and aireraft stations would cause much |

interference. (Note that local weather is
given at thirty minutes past the hour.) The
of the stations shown on the
chart, is given in an appended list.

The American “A" Band is the popular |

“broadcast” band. The range of this band
is from 540 kilocycles to 1,540 kiloeycles.
Each American broadecast station is as-
s.gned to a definite f[requency, and is
dilowed to cover a band of ten kilecycles,
i.e., five kilocycles on each side of the
assigned frequency.
for 1,540 minus 540—the difference di-
vided by ten, equals 100 stations on the
American broadcast band. However, there
are several hundred Anierican stations
on the Ameriean breadcast band, without
considering the Canadian and Mexican
stations on the same band. Hence, sev-
eral American stations must be assigned
to the same frequency. An attempt has
been made to assign to the same fre-
quency stations that are separated by
as great a distance as is possible, in
order to avoid interference between them,
i.e,, both stations would bhe received at
the same time in a perfect radio set be-
cause they broadceast on exactly the same
frequeney. The attempt to eliminate the
interference by wide separation of the
stations operating on the same frequency
often fails, especially if the radio reeeiver
is located midway between them.

The complexity of the problem in-
creases as the number of stations assigned
to a given frequency is increased. This is
shown in the chart. RED triangles indi-
cate frequencies to which only one station
has been assigned. The BLUE triangles
indicate that two stations are assigned to
that frequency. The GREEN indicate that

three stations, and the BROWN that four |

stations have been assigned to the same
frequency.
cate that more than four stations have
been assigned to that frequency, and that
there is little chance of receiving these

stations unless there is a local one at this |

frequency.

Foreign Station Band-—4.1 to 12 mc.

The “M” Band is marked “No. 4” on the
chart. The range is from 4.1 megacycles
to 12.0 megacycles. This band is one of
the most interesting ones of the six. It
is on this band that one receives most of
the fereiyn short-wave reception. Nearly
every country in the world is represented.
Colors in this band can mean nothing, The
colored copy of this band is not drawn to
the same scale as the rest of the band.
This scale has been discarded in favor of
the smaller one. The actual point of re-
ception of foreign and domestic short
wave stations has been indicated in the
chart. The length of the line, drawn for
any station, is proportional to the number
of Midwest listeners who have reported
reception of that station the past year.
Hence, the chart is doubly valuable. It not
only rapidly shows you exactly where on
the dial a particular station comes in, but
tells you at a glance the probability of
vour heing able to receive that station.
These reports have been received from all
over the world, so that it represents an
average cxperience of many listeners in
nrany localities. It may not fit vour ex-
perience exactly, but it will be surprising-
Iy close. When you have this chart, you
are in possession of infurmation about
short-wave reception that would take you
several years to accumulate by yourself.

There are several “day” airplanc bands, |

and they are indicated in the same man-
ner as they were on the “L" band. “Chart
No. 3.” There is some amateur code
on this band, as there is also on the “L"
and the “H" band, “Chart No. 3 and
No. 5,” but they have been omitted be-
‘ause only a few listeners have the train-
ing required to read Morse code, and
hence, it is utterly uninteresting to the
vast majority of S-W listeners, besides
giving the call letters of each station, the
point on the band where different coun-
tries may be heard has been indicated.

Hence, there is room |

The BLACK *“wiggles” indi- |

;BEST BOOKS

in Mechanics and Sciences!

\\'H publish no catslog and therefore ask you to order
from this advertlsemient. 1'rompt shlpments wlll be
uide to you direetly from the publishers. \Ve act only as a
| elearing house for several publishers, OUR I'RICES ARE
LOWER THAN WILL BE FOUND ANYWIIERE.

2 FINE BOOKS ON
ARC WELDING

I MODERN WELDING
METHODS. $9.00
by V. wW. Iage.

The mnst complete and
rehensive book oh-
able on wrlding. Al
clugses of welding and
welding machines dealt
with thoroughly. Abso-
lutely dndixpensable!

PROCEDURE
DESIGN & PRACTICE.

| by Lincoln.

An extensive aml thorough work comiplete with

charts, tables. (iagrams, photographs amd com-

prehensive welding data.

HANDBOOK OF ARC WELDING
31.50

CHEMISTRY

THE AMATEUR CHEMIST, $2.00
by A, F. Collins.
A fimple yet thoronghly practical chemistry hook. Con-
taing a sast apionpt of ugeful information. Learn
how to muke aml do things whirh will save tlme
and money,

EXPERIMENTAL CHEMISTRY, 32.00
by A, K. Coliing.
Combining fascinating reallng with practical infor-
matlof.  Directions for complete ger of tnteresting
vet eusily understoot experiments.

| HOW TO UNDERSTAND CHEMISTRY, 52.00
by A, F. Coliins.
The fundamentals of elementury chemistry made clear
aiil understamdable for evervone Iy entertaining ex=
| DManrations wud discnssions.
HOW TO MAKE & USE A SMALL <
| CHEMISTRY LABORATORY, i [z, I, Yates, 75
Clomplete directions for the constrnerion aiul fitting
out of a hune lab. plas numerous experlments,  Afl
of the essentlals of elemenlary chemlstry covered.
ELECTRICITY
THE BDOK OF ELECTRICITY,
by A, F. Collins.
With the aid of thizx book. anvone may enjoy the
fascination of condueting electrical experimenis, and
alss learn the fundamental pcinelples of eleetrieity.
ELECTRICITY FOR BEGINNERS. 51.50
by E. H. Thomas.
A non-terlinical deseFlption of the prineiples involved
in the use of electricity for everviday application that
is shmplicity Itgelf.  An indispensable gl practical
baok for EVERY mewber of the famliy.

THE BOOK OF WIRELESS TELEGRAFH
| & TELEPHONE, hy A. ¥

$1.50

$1.50
*. Colllns. 1

A complete and practical book om the econstruction

aml operation of the wireless relegraph and telephone,

Expert inforination in slmple language.
HOW TO BECOME A SUCCESSFUL

$1.50
ELECTRICIAN. by Prof. T. 0. Sloane. 1

The surest aml “easiest way to hécome a sureesafnl
electrickan  flly and  clearly  cxplained.  Studies,
methads and requirements all covered.
| MECHANICS
THE AMATEUR MECHANIC, 31.50
by A. F. (allins.
written especially for those who wish to hecome
familiar with alt kinds of materials and machines
| nged on farins or in homes.
| EXPERIMENTAL MECHANICS, sz.oo
hy A, F. Colling.

Muchines and their nnderlying  principles explained
to the Jaymen. DHrections for experiments.

MICROSCOPY

THE BOOK OF THE MICROSCOPE, 51.50
by AP, Collins
Vivid deseriptions of the manv faseinating uses of
the miberoseope. Learn af all the curions amd amazing
things to he seen umder a microscope.

MISCELLANEOUS

EXPERIMENTAL SCIENCE. 32.00
by A1 allins
A wealth of outstanding and sumelsing experiments
ate to be fiimd in fhis imusual hook.
INVENTOR'S MANUAL, . 31.50
HOW To MAKE A PATENT PAY,
An Daluable gnide for imventors In perfeeting in-
sentions, takitg out patents, proteetlng and selling
| patents. el
| GAS, GASOLINE & 01L ENGINES, 31.50
hy A, K. Colling
A populal discussion of engines.  Anvene after read-
ng it will kaow what sort of engine to hay, how
tir use it and how to repair it

STORAGE BATTERIES SIMPLIFIED. 32.00
by V. W, Page
The most thoreush and authoritative book ever pub-
lished on this subject. EVERY practical use of the
storage battery is discussed clearly and simply,

We cannot ship C.0.0,
How to Order Our prices are net, as
shown. Remit by money order or certified cheek.
Please intlude sufficlent postage for Parce!l Past,
otherwise hooks must be shipped by express colieet.

. SCIENCE PUBLICATIONS,

998 Hudson Street
New York, N. Y.

Please mention SHORT WAVE CRAFT when writing advertisers
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Due to the concentration of stations at ap-
proximately 6, 95 and 11.7 megacycles,
very slow tuning is required in these re-
gions in order not to skip over seweral
stations. They are the “hot spots” on
this band, an] should be tuned for with
care and precision.

Regarding the dial itself, only the band
in use at the time is illuminated; also
the strength of the light varies as the
station is tured into resonance the pilot
light dims down, acting as a tuning meter.
The super-vernier control gives slow and
fast speeds for the dial indicator.

This article has been prepared from data
supplied by courtesy of the Midwest Radia
Corporation.

Short Waves and
Long Raves

(Continwed from page 592)
out on 7.010 ke
Incidentally Shert Wave Craft started
mme off in radio about three years ago.
Yours truly,
Ben G. Lewis, W2IHIK,
14 Gates Ave., Brooklyn, N.Y.
(A peach of a S-1V Amateur Station,
Ilen, and your stetion sure has “stepped
out and gone pleces.”—Editor.)

BUILT SEVERAL OF OUR SETS
SUCCESSFULLY
Editor, SHORT WAVE CRAFT:
I have read SHORT Wavk CRarT since De-
cember, 1932, and think it is by far the
best magazine available on short waves.

I have built several sets such as the
“Doerle,” the “Binneweg,” and the_“Oscll- |
lodyne” 1-tuber; and now am using the

“Reliable” 2-tube set described in Aupust,
1932, issue of SHoRT WAVE CRAFT, described
by Edward G, Ingram.

Jim PHILLIPIE,

1619 Paris Road,

Columbia, Mo.

(Hats off to you, Jim, for having sue-
ceasfully built such a nwmber of “S.w.Cc.”
receivers. We trust that you find the suc-
ceeding issues of SHORT WAVE CRAFT an

improvement over past issues. a8 the edi- |

tors are constantly striving to i_rnrorporafo
new features in the magazine right along.
—Editor)

World-Wide Short-

Wave Review
(Continwed from page 595)

As shown, it consists of three resistors,
R1, R2 and R3. Rl is a fixed resistance
of 1.000 or 2000 ohms, shunted by R2
which is a variable resistor of 10,000 to
50,000 ohms. Resistor R3 also has a value
of 10,000 to 50,000 ohms, depending on the
total resistance required for the regenera-
tion control.

Resistor R3 is the rough control and is
handled just as any regeneration control in
a short-wave set. Resistor R2 is left at
about the center of its scale, and then
when a station is tuned in, the last “ounce”
of signal strength can he obtained by the
vernier action of the regeneration control
R2. This will materially help in tuning
in those weak foreign stationms.

Correction
In the December issue, on page 471,
“New Apparatus for the Ham,” the “Ultra

High-frequency tube 123" should have
been designated RK34 instead of RK24.

80 Meter DX—Europe!

On Saturday, November 30th last, at
10:22 p.m., EST.. W2AMN held a success-
ful QSO with PAOQASD of Amsterdam,
Holland. PAOASD's signals were QSABR-R6,
XPDC on approximately 3755 ke. W2AMN's
report was TOX QSASR5 and the transmit-
ter was the “RK?23-31" described in the
October issue, operated on 3770 ke. 80
meter 1DX should be FB this winter and
we should watch for those “weak” signals.
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Sargent Model 10

5 Tube Receiver
LOOK AT TIHESE FEATURES—AIll-Wave

Band Spread, Hluminated Airplane Dials.
Built-in 5-inch Jensen Speaker. Coil Switeh
for Wave Changing-——NO PLUG-IN COILS

Built-in Hum-free Power Supply, Large
Tuning Knobs, Headphone Jack.

0000000000000000000000009
Add THOUSANDS of Miles

to Your Present Range

Announcing Sargent Regenerative 1're- Ampli-
tier. Itegeneration at Uhe inpul sloes the trick.
There Is uo subslitute for it. Ouoly one tube
is needed— only one is used.  1f wme used
etiough to light w Christings tree we cauldn’t
improve i, Aetualiy digs down into the nolse
level wml pulls out the weak ones. 'se It on

any super—ihie better the super the hetter it
will work. WL add tuany foreign stations
to sour i PPriee $16.50 complete with tul
Write for full deseription.

Radio Operators—
MERE IS YOUR RECEIVER!

COMMERCIAL TUNING RANGE. 15 to
3750 Meters Continuous Tuning, no skips,
o dead spots. Special Coil and Tap Switch
design permits this extension in wave cov-
erpge without adding losses.

TIME SIGNALS. YT.ong and Short Wave
Time Signal coverage, Gets the Navy time
signals from 2400 to 2700 meter stations, and
time signals from all over the world on short
waves,

WEATHER REPORTS. High efliciency from
2000 to 2400 meters fur weather broadeasts
(code). Airplane beucon weather reports
(voice) 900 to 1500 meters.
SHIP-TO-SHHORE TELEGRAPH. A knock-
out on 600 and 700 meters. Short wave tele-
wraph {rom all over the world.

AMATEUR PHONES — POLICE CALLS.
Covers them all. Band Spreader makes it
(asy to pick them out in the cvowded bands,
A COMPANION FOR YOUR SUPER. Up-
to-date amateur stations are putting in Model
10 as a companion to the big super-het. The
flexibility of this reeeiver makes possible the
emergency coverage of ALL WAVES.

AMATEUR NET PRICES

Tubes and Speaker ineluded

Model 10-CA. 15-3750 Meters. Complele $47.50
Medel 10-MA, 175-1500 Meters, Complete $39.50
Model 10-SA, 15-730 Meters, muoplete £$34.5¢

D, amd Battery 1'rices on Reyuest,
IMMEIMATE DELIVERY.

E. M. SARGENT CO.

212 Ninth St. Dept. § Oakland, Calit.

ARROW POINTS TO UNO ALL-WAVE COIL. 4 required to make use of this unit.

ECONOMICAL — EFFICIENT — ATTRACTIVE

We guarantee satisfactory performance or your money will be refunded
‘How to use it and how it works.”

UNO ALL-WAVE COIL CO.

it

by your dealer. Write for our circular,

11 Mollineaux Place Dept. $-2

e il

AT LAST!

Thedream of millions has been

REALIZED

This unit alone will take the
place of all the necessary coils
required to cover all amateur
bands.

No switches, no soldering and no
alteration to your present receiver

5500

Diseounts
Amateurs

[ ] (4
Roosevelt, N. Y., U. S. A, and Experimenters
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€01-3 GRANT ST.,
PITTSBURGH, PA.

‘

RADIO PARTS
CATALOG

Showing The Latest

RADIO EQUIPMENT
FOR THE DEALER
THE SERVICEMAN
AND THE AMATEUR

Our catalog on request only to those
living in Pennsylvania, Ohio, W, Yirginia

CAMERADIO)

< 30 TWELFTH ST.
WHEELING, W.VA.

I Fstablished 1919

|

X L VARIO DENSER in 4 ranges
Mod, N. Cap. 1.7
ﬁ}ndl. GI.' Cap. 2010 100 MIME
Cap. .
Mod. G1

and the
XL PUSH POST

c

Mail us your order for the worid’s most rellable
and accurate Balancing or Grid Condenser

lo 20 MMF

Tgo to 500 MM¥
500t LOGOMMF

Cap..

ibeat aPring t¥Pe

Binding Foat} Mod. N $1.00 ea.

Mod. G $1.50ea.
Non-Cureoding—Navy Type—Hak, Top 28e¢ ea.
Type 1Lk (Aluninum Brse. Bakeluwe inpulated Top) 15¢
" Type M (All Aluminum lody) at 10c each.
Por quick counections and positiva eontast &t all times.
X. L, RADIO LABORATORIES

Dapt. 5.W,2, 1224 Selmont Ave,, Chicago, USA.

,—F"'_"'-u.,,\

. fely
R

- ]

S e
Gﬁ,/—j:::

AN IT/T

trolytic condenser
line.

. ———

Type JEH triply sealed eleetrolytie for AC.DC |
midget sets.

The Cuthell-Dubiller Corp, hus consistently manu-
facturial a complete line of auall rlectp

hermel esily sealed paper, mica and rykanol trans-
mitting rolidensers for the past twenty-six years
et tha dope from youwr C-D distributor
Cadntoq 128 free for the asking

CORNELL-DUBILIER

4376 BERONX B
HEW

ULEVARD
ALK

IN STOCK
SARGENT

And All Popular Amateur Sets
Write for full information Dept. S.wW. 2.

MARINE RADIO COMPANY
124-11 101st Avenue, Richmend Hill, N.Y.

Please mention Suort WAVE CraFT when writing advertisers
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If There Were a BETTER Way to
Learn CODE and Develop SPEED
The CHAMPIONS Would Know It

TED Mc¢ELROY
world's Champion Radio Operator.

Speed 69 wpm.

CHAMPION McELROY says: “If there
were a better way to learn code and ac-
quire speed I should know it, I tried
everything. CANDLER SYSTEM gave me
the Speed, Accuracy and Skil to win the
championship. It is the Tried and I’roved
System that has stood the Acid Test of
many years.” T. R, Mc¢ELROY, Official
Champion.

FREE—Copy of artiele by Champion Me-
Eltoy: “"HOW ! LEARNED TO IHANDLE
CODE,” also BOOK OF FACTS containing
valuable help if you want to learn code
RIGHT. A card will do. No Obligation.

Candler System Co. Dept. S-2, Asheville, N.C.

INSTRUCTOGRAPH

THE PRACTICAL
CODE TEACHER

It's easy to learn code with thls
sturdy, well-raade machine. Book
of lnstructinns shows you how to
stily  to best advantage: you
practice at whatever time suits
¥an best. and at the speed you
wanl  slow, medium, or  very
fast. You can rent an Instructo-
graph on very uattractive terms;
amd. after you have used it a
nonth or 8o. if vou decide you

want to buy it. rental paid may
e anpliedl on  the purchase
price. Don't delay, A (escrip-

five folder aml price st are
Yours for the asking—no ob=
ligatlon.  Just send a post=
card with your name and ad«
ress _to—
INSTRUCTOGRAPH COMPANY, Dept. SW-2
912 uklildl' ‘Plac’o. FMca:o. .
ehreseninisone for

[ ‘anada
®adlo College of Caneds, Lid., 863 Bay St._'rownlo

o :
~~_ RADIO COURSES |
7 RADIO QPERATING: Prepare for Gov't

License Exam RADIO SERVICING:

Including Short Wave @ AMATEUR ‘CODE
@ New Course in ELECTRONICS

Day and Evening Classes,

Booklee Upon Request

NEW YORK YMCASCHOOLS & - &4t
ENGINEERING,
hrosadcasting. aviation and pollee radio. servicing, ms-
rine radio telegraphy and telephony, Morse telegraphy
and railway accounting taught thoroughly. PEngineer-
inz course of nine months’ duration equivalent to three
years of college radio work, All expenses low. Cate-
log fres. Bchool established 1874.

Dodge's Institute. Turner St., Valparaiso, Ina.

RADIO ENGINEERING

RCA Institutes offers an Intensive course of high
standard embracing all phases of HRadio. Frac-

New York and Chicago schools. Also snhe-
clalized courses and llome Stwily Courses
upder “Xo obligation’® plan. Catalog.
Dept. SW-36.

Ucal trafnbng with modern equipment a '

RCA INSTITUTES, Inc.

7S Varick $t., New York. 1154 Merchandise Mart, Chicago
Recodnized Standard in Radio Instruchion Swnce 1909

SHORT WAVE CRAFT for

RADIO INSTRUCTION

Radio Amateur Course

(Continued from payge 601)

in the final amplifier. Tuning the first
amplifier and the final amplifier will be
identical to the transmitter shown in Fig-
ure 1. except that the first amplifier (V2)
nced not be neutralized beeause a screen-
grid tube is used, The oscillator here is
quite different, Because we are using a
screen-grid tube which will serve net only
as an oscilluter, but as a frequency-mul-
tiplier.  With this transmitter and an
80-meter crystal, we can work on either
80, 40 or 20 meters without changing
crystals.  This is the well-known Tritet
oscillator circuit, where a cathode coil is
used to bring about oscillation of the crys-
tal independent of the plate tuning circuit.
This plate circuit can be tuned to either 80
or 40 meters. When operating on 80
meters all circuits will be tuned to that
band. On 40 meters, the plate circuit of
the oscillator, as well as other two stages,
will be tuned to 40 meters. For 20-meter
operation, we have the plate eircuit of the
oscillator tuned to 40, the first amplifier,
V2, tuned to 20, and the final amplifier, V3,
tuned to 20 meters, In this transmitter,
external hias is needed for the amplifier
stages. This can be supplied by conven-
tionul B batteries or of an especially de-
signed low-voltage power supply,

Method of Coupling Antenna

In Figure 3, we have shown the various
methods of coupling an antenna to a push-
pull amplifier. In Figure 3A, we have the
impedance-matching network used with
two-wire feed systems. In adjusting this
type, the amplifier piate circuit is adjust-
ed for minimum plate current without the
network attached to the amplifier coil; then
the two feed wires are attached to the
plate tank coil and Condenser C1 immedi-
ately adjusted for a minimum plate current
in the amplifier. If a dip in the plate cur-
rent cannot be obtained, C2 should be
changed froem minimoem to maximuni, ot
vice versa. If a minimum setting of €2
will not allow a dip in plate current when
C1 is adjusted, then the maximum setting
will. C1 and C2 should then be adjusted
until the plate current of the amplifier
rises to normal value for full-loed condi-
tions, always setting Cl to a point giving
minimiom plate-current. The plate tuning
condenser should never be touched after it
first has been adjusted without the feeders
connected. In Figure 3B, we have the
usual inductive coupling where either series
or parallel tuning of the feeder system is
employed. Link-coupling can also be used
between the final amplifier and the an-
tenna circuit, as shown in Figure 3C. In
Figure 3D, we have link-coupling to a
single wire antenna with a tuned circuit
connected to one end of the antenna, In
this case, the total antenna length from
the tuned circuit to its farthest end should
be slightly less than one-half wavelength.
Full details regarding the constructien and
operation of various types of antennas will
be given in the Seventh Lesson, which will
appear in the next issue of Short Wave
Craft.

$20.00 Prize Monthly for Best Set

@® THE editors are looking for “new” re-

ceiving circuits—from 1 to 5 tuhes pre-
ferably. A $20.00 monthly prize will he
awarded to the hest short-wave receiver
suhmitted. The closing date for each con-
test is 75 davs preceding date of igsue
(Jan. 15 for the April issue. ete.). In the
event of a tie, an equal prize will he given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE CRAFT,

99 Hudson St., New York City.
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READ

AND

SEND CODE

Learn Easily At Home This Quicker Way

No expericnes needed. Beginners pead eode quick-
Iy, cony acenrately. 10 already an op., =peed up
Joaur whm  with  thi< anazing  improved  Master
Teleples, Only  instrunuent ever prodaesl  whicl
revonls yone sending in visible dots aml dashes on
embussl copper tapes thelr somds bk vour own
Kkey  work. Faxeinating,  fool-proof.  gets pesults
hevanse yon learn by ITEARING ax well s SEE-
ING. Teleplex has tinght the ede to make stil-
dents in pazt few years than all other ncthods
combitnd.  We furnish Cowmplete Course, iend You
the new Master “Pele-
plex, il persanal in-
struetion with o MON-
EY-BACK  GUARAN-
TEE., Low coxt, casy
terins, Write taday fur
folder 8-2, nuobligation.

TELEPLEX COMPANY

76 Cortland St.
New York, N. Y.

MASTER TELEPLEX, “The Choice of These Who Know’

QUICK WAY-; make moneyin
RAD'O Modern recelvers are

demanding men with
service work.

modern trainlng for

New tralning method
and service equipment offer staris
you earning almost at once, U'p to $3
An hour easy in a short time. \Wrlte
today for FREE book of detalls.

Radio 'ruinli,n. ‘,";"&"é""s'f' America
b - PaWule s
‘!l! B o A Sk

. d Avae..
225 Graduates Plaeed In the Last Four Years
I At the oldest. largest and best equipped brivately swned
radio operating school in the East. Western Electrle and
RCA tube transmitters; 225 licensed graduates piaced in
Past four years in broadeasting, shipping. pelice radio,
aviatlen. servieo work, etc. Course prepares for alt U.S.
Government Telegramh and Telephone licenses. Send for
40-page catalog. Investigate. New classes every eight
weeks from Segt Sth- Open all year around.
MASS. RADIO aCHOOL 18 Boriston St.. BOSTON
R. F. Trop. Treas.—FST. 1899—G. R. Entwistle, Pres,
One of Ameriea’s leading Radlo Schools

Earn While Learning at Home!
oL

TELEVISION, PHOTO

- i l
I gLecTric L
Al

D Many K-T-J Traised
makeupto $75 uweek il

REAL

=108

~  REAL PAY I

AND TELEVISION INSTITUTE,tne.
awrence Ave. Dept.212,CHICAGO, ILL.

PHILCO
CROSLEY
ZENITH
GRUNOW
and 46
other
migrs.
endorse

LEARN TELEVISION with RADIO-NOW!
Fine opportunity for experts in this
amazing hew \ndust: NEW busi
ness in a NEW era offers NEW oppor.
tumities for tig salames' You learn
Radio and Television from beginning
to end In our marvelously equipprd
i labs and studios. You actually operate
thousands of dellars worth of expen
sive equipment. You get expert in
struction and skillful guidance by
radio-television specialists.
Domand for Television Experts
Television now Berfocml and ready
for_the market ON THE NEXT BIG
BUYING WAVE. Business lcaders predict
new system television will require thon
‘sands of relay and broadeasting stations
l']lra-shor! waves witl permut eighty thou-
sand television station$ in America aline
x e | GET [N NUW and * build
L] .l_L_-.l' | up with the world s nexl

| bullsondoliur indusiry
6 MONTHS THOROUGH.
PRACTICAL TRAINING
Qualifies for padi-phone | ense
(1st Class) Cumplete up-to-the-
minute lrasning on mulern wurk
able *teberision equipiment ing lul
ik the new cathodi ray  Dhactiol
enperiehce in studio contrel nin m
Transmutter obemtion of Telens
wn Slatien WYXAL Employ menl
Rid while traimag and vpon grad
uation, W rite for free book Pie
Lures On the Al NOW?

S. Q. NOEL, Pres. First Natlonal Television, Inc.
Dept. B2 Power & Ligat Bldg., Nansss City, Mo.
Without obligation, send me il FKLE Tllustrated Folder ' Pret Un the
AL, ehing wbout bew Opporiueties tn Welevion. | am 15 s ours st DL
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Addrem,
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How to Build An All-

Purpose Tester
(Continuned from page 597)

pose of the oscillator and now let us de-
scribe the use and operation of the vit.
rectifier.

Its use in the llam’s shack is undoubtedly
the nost valuable., It can be used in tun-
ing up and neutralizing a CW transmitter
and for measuring the percentage of modu-
lation of a phone “rig.” In the photo and
drawing we see a 2-turn coil on the end of
a length of twisted wire. This loop is used
as the pick-up coil.

The rectifier consists of a type 30 tube
connected in the usual triode circuit. Forty-
five volts are applied to the plate and the
grid bias is varied with a potentiometer
connected across the “C” battery, In the
plate circuit is a double-pole single-throw
switch, which connects the terminals of the
tester in series with the plate of the tube.
When the meter switch is in the ma. posi-
tion the plate current of the tube shows on
the meter. The 1 mill (milliampere) scale
is used for most measurements, For opera-
tion put the bias potentiometer at full bias
position and turn on the plate and filament
switches of the rectifier. The switch is, of
course, on the 1 ma. position. The bias
can now be adjusted to give a plate cur-
rent reading of from .2 to over one milli-
ampere. For tuning and neutralizing a
transmitter, set the bias for lowest plate
current on the meter and then Elace the
pick-up coil near the circuit to be tuned,
taking care not to get it so close that the
plate current of the rectifier drives the
meter off scale. Now as the power in the
transmitting cirenit is increased or de-
creased the rectifier plate current will in-
crease or decrease, which ever the case
may be. This will show accurately just
what is going on in the transmitter.

Measuring Modulation

For measuring modulation the bias on the
rectifier is adjusted so that the meter reads
5 ma. and the pickup placed near the
plate coil of the modulated amplifier or
near the antenna feeder. The pickup coil
is placed only near enough to cause the
plate current of the rectifier rise to .6 ma,
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BEST BY TEST IN5 & 10 METER EQUIPMENT-\

All Electric 2 Tube Transceiver

For the ham or be-
ginner looking for
a Derinanent instal-
lution,  completely
AU, operated, we
recotnmend  this 3-
in-1 balanced com-
hination transmitter
and recelver. The
tubesz used are
1-6A6 dual purpose
ami 1-30 rectifier
tube Absolutely
Tiumless when work-
ing on 5 or ten me-
ter bands. Extreme-

When the amplifier is modulated the meter
will show an increase. The increase will
be rather slight even for 100 percent modu-
lation. The original reading of .5 on the
meter should be considered as zero carrier.

The difference between .5 and .6 which
is .1, is considered the carrier with no
modulation. Now the meter only shows
average increase in amplitude and for 100
percent modulation the meter will read
1.226 times the normal carrier as repre-
sented by .1 or .1226. This is then 22.6%
greater than the normal unmedulated
carrier, the same as read on a thermal
ammeter. The advantage of this type of
modulation indicator is that there is no
lag or sluggishness as in the thermal
meter. Remember 1009, modulation is not
22.6¢, greater than the entire meter read-
ing; the no-carrier reading (.5) is con-
sidered as zero.

With the No. 1200 meter “kit” there
comes complete instructions in both schem-
atic and pietorial form. Each connection
is numbered and all one has to do is con-
nect connection 1 to 1, 2 to 2. 3 to 3, etc.
For the benefit of those interested in seeing
just what the tester consists of, we have
printed the schematic diagram along with
]thu diagrams of the rectifier and the oscil-
ator.

If you are interested in experimenting
in the “lizht™ rather than in the darkness,
vou will find this multi-purpose tester to
fill every practical need around the radio
“work-shop.”

Parts List for “Tester”

1--No. 1200 Triplett tester,
l—aluminum x 7 x 12 x 5 inches.
1—.01 mf, condenser, Cornell-Dubilier.
1-—.1 mf. condenser. Cornell-Dubilier.
1—.0001 mf, mica condenser. Aerovux.
1—140 mmf. variable condenser. Bud.
1—.001 mf. mica condenser. Aerovux.
14 meg. % watt resistor, I. R, C.
1—50.00¢0 ohm % watt resistor. I. R. C,
1- -10.1()100 ohm potentiometer with switch, Elee-

trad.
2- -4-prong wafer sockets. Na-Ald.
4—"0On-off" switches,
1—double-pole single-throw toggle switch.
2—engraved dials with knobs, Bud.
2—type 30 tubes. Arco.
l—midget 7% volt "'C" battery.
1-—midgzet 22% battery,
1—midpet 45 volt hattery.
l—midget 3-volt "'A'" battery.
1—1% volt flash-light cell.

Coil Data.

Grid coil, 32 turns, No. 28 D.S.C,
Tickler, 10 turns, No. 28 D.S.C,
Wound on 1 inch diameter form.

i
B

e

HAMS

3 Tube (Battery Operated) Transceiver

Raco Presents

This powerful portable
unity coupled combina-
tion super regenerative
Transceiver far the 56 to
60 m . This unit 18 ca-
palile  of  maiitaining
comiuunieation up to
100 miles ilepending on
Incalities, ‘Tulres used
are 1-1% Det. and Class
B Oselllator, 1-30 Am-
plifler. and 1-19 Class
B Modulator and Qut-
put . L ntteries maumd are 2
‘\n @ dry eelin and 345 volt
I8 Bagteries. 1-224 voit C
Battery. The reault of years
{ experience in cireuit and
fnym.g desikn_hnve been in-
eorpornted in thisgo-getler rig.

Radio Constructors Labs. W 136 Liberty St., n.v'e., nov.

Next issue will be special “Ham” num-

ber—Don’t miss it!

e R

ly sensltive. and

Coumlete iat of earts (n- 95 extraordinary  long omplete K1t of parts not wlired. 95
:.‘r:p':-'-»m;\:::‘:ndml Toe 8 rﬂmg:i 'un::g and 1:“95 rabinet, tubes and bat- .
cabinet und Tubes receiring. ange on Wired an o edl.. ¥ =
e B B I
Black Cryntallized Catinel 4301 mites on 10 meters, Kit of 3 Tubes ST ¥ T
olT Shi e E 50-15 miles. Wiring Diagraims wihth earh Kit.

5 3 ’
Write In Foeor lvltlaE'.’: Meter Literature

Dept. 5.2

|_BIII) GIANT TRANSMITTING

| ~———_ COIL FORMS

 i——y -,
ﬁ MADE OF SPECIAL
[ ie g | LOW LOSS BAKELITE
| Size 214~ diameter, 313"
«» long, winding space 314",
™ Made to fit standard 4-
5 or & prong sockets.
These Coil Forms can also
" be supplied grooved

twelve turns to the inch.

| GIANT FORMS NOT GROOVED COIL
GROOVED FORMS
4 Trome—1,ist §80 ' & DI'rong -List $.n3
5 I'rong—List £.85 0 I'rone Last $.ob
ii Prong—List . §.70 i FProng—List $.05

Radio Dealers amd Amateurs are entitled to 4095 |
diseount from above prices. R merchandize can
be buught from your Johher. Should your johher he
unable to take rare of you, setid your order directly
to us. A three cent postage stamp will bring you
our 1936 Catalog

BUD RADIO, fnc., 1937 E. 55th St., Cleveland, 0.

Make Your Own Recordings

of ‘"hard-to-get" ]
stations, of your
own speech or

music, etc., on Un-
grooved aluminum
blanks.

Complete  re-
corder housed in at-
tractive leatherette covered case, with crystal
pick-up, cutting mechanism, 8, 15 or 500, 4000
Ohm Cuttin, ?—iead. Dual Speed heavy duty
motor, weighted turnable,

Net $46.00
COLUMBIA SOUND CO., Inc.
135S Liberty St. New York City

CABINETS

ALL STAR SR. & JR.
3 r with hinge cover
finished to match
the ALL STAR
SET
our Lew Prico

590

We do not supply
panel. dial or knohs
HA and METAL CARINETS for
ANY MARE RECKEIVER. Send drawing, blue print
or Eive complete description for estimate.
Dealers and Jobbers: Write for special prices,

KORROL MFG. CO., Inc. Dept.S-2
232 GREENWICH ST. NEW YORK CITY

(Cover Tolmovel)

P'lease mention SHORT WAVE CRAFT when writing advertisers
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QUALITY VERNIER

*kdk IDIALS %Ak

Type 2211 is a three
window, four inch fric-
tion bakeiite
moulded dial. Egg-
shell, black finished,
this dial enhances every
job. Clockwise rotation

of 0-100 through 180
degrees. Ratio 9 to |,
List . e 81,75

Type 2213 —three inch sin-
qle window, egg-shell, black

bakelite dial, 0-100 clock-
wise rotation through 180
degrees. 7 to | ratio, vernier
drive.

List .. 2 ......31.50

Available at all ICA distrib-

utors. For complete catalog

send 10c in postage or coins

to cover cost of handling and

mailing.

Other models from 75¢. Also a complete line of pre.
clsion amateur exberimenter's parts.

INSULINE CORP. OF"AMERICA

ONLY
$4.25

ONE D|0

25 Park Place ow Yorik, N. Y.
L

1 TUBE WIT PAID
'Ihyveh'l Ynﬂ
slwa¥s _wante ;
Not Wired, Lom
< % “'j;l' kn‘:i;lr‘r.! Tubes, Batteries
all_your ownf  and Phones.
A Shore and Long Wave set that

o airplanes. urs.

ote.. ag well 18 your local alations,

ACE Hadios zive GUAKRANTEED

RESULTS! Thousands now in use. Amaz-
pertormance;

NOW. the world famous ACE Construction Kits are priced so low
that anyone cun afford one! For eniy 8/.25 we send you, postpaid, every
part nerded to build » powe une tube receiver With heavy. atiractive
o is-panel. Not a (eeble cryatal set!  Works on two inexpensive
dey batteries. Later. you enn change your eet into the Two Tube Hattery
or Al-Electric set at apecial low cont! You get & valuable radio eduention
by wiring it Yoursell from gur elear diagraine. lt's eney for even a child!
Just a few aimple connections. Wavelensth range 15 ic 600 meters.

For mors Power and volume huy the TWO TUBE receiver Kit—Nont
wired. " Less tubes. Batterios and Phomes.. - .uevnanesiosssanne $2.00

No hat-
ALL ELECTRIC T, i toemyret i s b
ubes an,.

AC or DC. Complete construetion kit. Not wired,
Phones—only. ... . ...
Kits wired—75e extra.

ORDER NOW!

ACE RADIO LABORATORIES
1619 Broadway Dept. C-2 New York City

TRIMM QUALITY HEADSETS

The Best For
AMATEURS—COMMERCIAL OPERATORS
— AIRCRAFT—MONITORING—RADIO —
HARD OF HEARING — LABORATORY—
PUBLIC ADDRESS—TELEPHONE—HOSPI-
TALS — BROAD- -
CAST STATIONS.
The utmost reliabil-
ity of Trimm phones
has long since been
proven by engincers.
A phone to meet ev-
ery need.

Advrise us of your re-
qairrmu{'{/x. Dept.

Double phoncs—31.25
Not a toy or an attachment T}

Trimm Radio Manufacturing Co.
1770 W. Berteau Ave., Chicage, M., U. S, A.

N

UNIVERSAL

5-METER HAND SET

A new, 15 ounce, compaet hand set—De-

signed for 5-meter transmitters and b-
meter transceivers—Highly polished,
moulded bakelite units—2000 ghm uni-
polar receiver—High output. single-but.
ton Universal microphone of 200 ohms
—&6-ft. 4 conduetor cord with color-
coded phone tips—List Price, Single-
Button microphone $8.00

UNIVERSAL MICROPHONE CO. Ltd.
424 Warren Lane. Inklewood, Calit., U. S. A,

SHORT WAVE CRAFT for

When To Listen In
by M. HARVEY GERNSBACK
(All Schedules Eastern Standard Time)

DAVENTRY

| @ THE English station has added several
1 additional frequencies to its string. They

are GSN 11,820 ke. (25.38 m.), GSO 15,180
ke, (18.76 m.), and GSP 15,310 ke. (19.6
me.). None are in use so far.

The schedule for January is as follows:
Trans. 1 3:30-5:30 am. on either GSF,
GSD or GSB (any two). Trans. 2. 6-8:45
a.m. (Sun. 6:30-8:45 a.m.) on GSF and
either GSG or GSE. Trans. 3 9-10:15 a.m.
on GSE and either GSF or GSB; 10:15
am.-12 n. on GSB and either GSE or
GSA. Trans. 4 12:15-2:15 p.m. on GSD,
GSB and GSI; 2:15-4 p.m. on GSD, GSB
and GSL; 4:15-5:45 p.m. on GSB and either
GSC or GSA. Trans. 5 6-8 p.m. on GSC
and GSA., Trans. 6 10-11 p.m. on GSL and

GSC.
GERMANY

Two new German stations have been
making a big stir recently. They are com-
mercial phone and telegraph transmitters
of the German P.0O. Department. These
transmitters were only recently completed
and prior to being placed in regular com-
nmercial phone service they have been tested
for a considerable time by relaying the
various programs of the Berlin short-wave
broadcaster. The best heard stations are
DJJ on 10042 ke. and DJI on 9,675 ke., both
located at Konigswusterhausen, a suburb
of Berlin. DJI has been broadcasting from
2-4 p.m. daily and DJJ from 5-7 p.m. DJJ
will be used for service to South Africa
and DJI for Central American service.
DJM, 6079 kec. is also testing from 3-5

p.m.
DJB 152,000 ke., Berlin, will be on the
air daily from B8-11:30 a.m. with a N.
America beam aerial during December and
January. Other schedules remain the same

as before.
JAPAN

The Nazaki stations are extending
their overseas broadcasting service. At
present there is a program for Europe
from 2-3 p.m. on Wednesday and Friday
sent out on JVM and JVP or JVT. This
will be made a daily program if reports
warrant it. On Monday and Thursday
from 4-5 p.m. there is a program for the
eastern U.S.A. and Canada. This is broad-
| cast on JVM and JVP ordinarily. This
transmission is being well heard in the
east and will shortly be made a daily fea-
ture. Daily from 12 m.1 am. JVM and
JVT send out a program for the western
U.S.A. and Canada.

In addition a regular daily service for
Manchuria (mostly in Japanese) is sent
out on JVM, JVT or JVU from 4-8 a.m.

ICELAND

TFJ the Phone station at Reykjavik
operating on 12,175 ke. will broadeast on
Sundays from 1:40-2 p.m. This service
will be extended later,

MEXICO

There are several new Mexicans about
which very little information is available.
Exact schedules are not known but here
they are: Mexico City, XECI, 5980 ke.
on till 3 a.m. and XEXA 6190 kc. on till
11:15 p.m. In Vera Cruz there is XEUW
on 6025 or 6125 ke. This one stays on till

3 a.m. also.
JAVA

YDA at Tandjongpriok is now on the
air again and a puzzle has been cleared
up. This station operates on one wave dur-
ing daylight hours and on another at night.
YDA on 6040 ke. is on from 5:45-6:45 p.m.
and from 10:30 p.m. to 1:30 a.m. YDA on
3040 ke, is on from 5:30-11 am. On Sun-
days PLI’ at Bandoeng, 11,000 ke. sends
the same program as YDA,

AUSTRALIA

VK3ME at Melbourne is now on daily
except Sunday from 4-7 a.m. This
station is on 9518 ke. VKZME at Sydney
on 9590 ke, is on Sundays frem 1-3 and
| 5-11 a.m. It also operates irregularly on
| Mondays during the early a.m,

FEBRUARY, 1936

|
’ Over 130,000 People

Find Each Issue of

EVERYDAY SCIENCE
AND MECHANICS

of Intense Interest!

EVERYDAY SCIENCE AND MECHANICS is
the finest scientific—technical—mechanical—
construction magazine in the field. Up-to-the-
minute with news flushes of scientific events.
Dozens, of construetional articles and many
popular experiments.
Ideas from which you
can make things to
sell.

AN
lNYtRES'IIaz'S%FBJECTS
COVERED
Womiworking — Photography
—Magic—Patents and In-
ventlons—Book Reviews—
Metal-Working — Chemisiry
—Engineering — Microscopy
— Electrical Exteriments —
Household Helps — Astron-
oy — Prize Contests —and

other subjects.

-
|- ‘J"; pa=s —
-"mscicnu. and

e/ Mechanics

n}
T i

-

Rl T S

y Edited by
HUGO
Wy GERNSBACK
Over 150 (Bustrations LYo SonY today!
Everyday Science and
1 0c the echanics
copy 99.C Hudson St.

New York. M. ¥,

A VEW nook
for AMATEURS and

EXPERIMENTERS
ENTIRELY NEW!

A RADIQ  Handbook

prepared by a
great  technical radlo
staff,  More than 300
pages and over 100 il-

i le

lustrations.
And then, thete are
61 pages of new re-

'HANDBOOK

|  FOR AMATEURS
AND EXPERIMENTERS

ceiver data, with de-
taila for bhullding any
kind of short-wave re-
ceiver from a one-tuber
to a 12-tubs crystal
superheterodyne. 18
pages of latest 5-meter
data, including the de-
sign of four new, 5-
meter supetheterodynes.
Also data on building
one-tube berinners
transceivers. 32 pages
of new Antenna data
directional antennas, etc.
64 pages of Radio-
| m iclevhone data. inelud-
ing  Controllet Cartier
Modulatlon. Tells how to design. build
and operate anhy kind of a C.W. or phone
ompmen transniitter from 10 watts to a kilowatt,
Many ":?mﬁr;kmdm;"‘, thﬁ»ry.l trans-
former an rhoxe eslgn. a the new
POSTPAID [o0-C type information. Audio and other
sound system design facts. Many tables, charts. curves,
ete. Most complete and authoritative book of its kind.
JUST OUT! The wreatest Look of the year.
| 7 Order today! Send remittance of One Dollar. check or
moniey order acrepted. Hegister letter If you send vash
r or unused 1'.8. postake stamnps,

RADIO PUBLICATIONS
101 Hudson Street New York

SPECIAL—
' SUBSCRIPTION
OFFER !

You can save on a year's subscription to the

| OFFICIAL

SHORT WAVELISTENER
l MAGAZINE

Send us 75e ($1.00 in Canada and foreign countries)
| and we will send you !hehneﬂ six issues—right to your
ome.
SHORT WAVE LISTENER WMagazine
NEW YORK, MN.Y.

Official
99.101 HUDSON STREET

Please mention SHORT Wave CrarT when writing advertisers
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Efficient 5-Meter

Antennas
{Continued from page 603)

= D1 4
| CENTER —l
| rDz + 0:1 l
ATTACHED wiTH aOTUSEBLE
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transmission lines and table of constants.
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LYNCH /

*GIANT-KILLER'

CABLE
{ANY LENGTH)

Fig. 5—Is a vertical assembly which is

identical

electrically

to the assembly

shown in Fig. 2.

-

L 0o o o

Fig. 6

A newly de-
signed metal
support for

attaching
any type of
mast to a
parapet or

chimney.

e aaa oo o o)

sult of a
great many
experiments,
and it has

proved to be the most reliable of all the
antennas we have used. Where simplicity

1936

is desirable, it is recommended for use at
amateur stations. Its superior performance
for transmitting will be best understood by

Fig. 7
A simplified type
of “J” antenna de-
rived from the
formulae in the
accompanying ar-

ticle. The feed and
matching systems
form a practical
simplification  of
the methods form-
erly in use.

4

e o e

a study of the oth-
er illustrations.

It will be ob-
served that in Fig.

ed ourselves with

LYNCH an antenna which
CGIANT-KILLER" may be stuck out

CABLE ;
(ANY LENGTH) the window. Of
course, the vertical
radiator which projects above the 2"x2

boom is made of rigid aluininum tubing
and it must be withdrawn from the mount-
ing socket cach time the antenna assembly
is taken down. The lower portion of the
antenna is made by the simple expedient
of using heavy grade Hi Mho wire with a
streamline weight at the end. Two spe-
cially designed insulators, detniled in the
sketch, are used to support the wire which
provides a suitable impedance-matching ar-
rangement, so that low impedance Ginnt
Killer Cable may be used for the transmis-
sion line.

It will be observed, that the dimensions
for this antenna are indicated as being
cight feet for each of the vertical radiators
and four feet for the impedance-matching
section. The length of the Giant Killer
(‘able transmission line is unimportant. In
order to prevent the wire, which forms
the lower half of the antenna, from strik-
ing the metal support for the insulator, 2
National type G52 standoff insulator 1is
used.

The actual dimensions for a given an-
tenna are not those supplied on the figure
but should conform, as a general rule, to
the following legend, and this legend ap-
plies to any type of antenna, whether for
use on the five meter band or otherwise.
It will be seen that these figures cover not
only the antennas themselves, but also the
dimensions for reflectors and directors
when they are used in connection with the
antennas for the making of various types
of arrays.

Here is the formula for making any of
these antennas and this formula is shown
in its practical layout form in Figures 3
and 4

§1 = Antenna to Antenna=>Xx/2
§2= Antenna to Reflector =X/4
3= Antenna to Director=.375xX
S1= Matching Section =)\/4
LR = Reflector Length = .97 x /2
LLA= Antenna Length=.93xX/2
LD = Director Length= .87 x» "2
Where A= Wave length, in meters.

. |
Reference to Fig. 3 will indicate that

uny number of elements may be used for
the construction of a beam type of an-
tenna and the dimensions for any such
beam are indicated in the drawing.

Reference to Fig. 4 will give the actual
dimensions. in inches for the reflectors,
antennas and directors, as well as the
distance in inches between them for any
group of units in any part of the 56-60
megacycle band.

The antenna shown in Fig. 2 is ac-
tually a full wave di-pole and if it were
fed directly at the center, we would be
feeding at a point of high impedance and
to utilize a low-impedance transmission

line for such feeding would be out of the |

question. Therefore. the impedance-match-
ing section is introduced and the antenna
then becomes two half wave radiators in

2, we have provid- |
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HEADQUARTERS

[
| Amateurs who look for quality at low-

est possible prices naturally gravitate
to the world's largest amateur supply
organization. Here at Wholesale
Radio Service Company Inc. we take
pride in the fact that more than two
dozen experienced amateur radio
operators are on the staff of our
Amateur Radio Division. These men
KNOW your problems and are the
direct means of enabling you to get
setvice, guaranteed material and help-
ful advice whenever it may be re-
quired! Below we list a fow typical
values from Amateur Headquarters.

I
Larayette

eprofessional 9°°

#-Tube Recelver
Available in kit form but with coil-
switch assembly completely wired and
tracked at the factory. Features pre-
selector on all bands; powerful oscilla-
tion at the highest frequencies; 4 sep-

arate wave-
from
9.7 - 560 M.
YY 220689.
Price com-
plete kit,
not com-
pletely
wired, less
tubes and

AMATEUR-

['1f wanted completely|cabinet.
wired add ... 3150

Cabinet extra $7.50 536.75
NATlUNAL Amateur Recelvers

nnd Accessories
We are national distributers for all products
made by the National Co. and in many ter-
ritories we are exclusive distributors, Ev-
erything at lowest wholesale prices.
“HRQO'" 9.Tube Receiver YNI13771 com-

plete with 12 eoils, tubes but SI 6" 70
.

less speaker and supply....

HALLICRAFTER ® Tubosuser

Sky Rider

Wi‘;h !new metalolubes, Nationally known

and advertised, ur price with

| tubes YNI13768.... S79.50
Available with factery installed erystal
YNI3T6T ... .. e .......-$89.50

| HAMMARLUND CHOKES

Hammartund Chokes are ular am:

GHX rd. choke ... o Popular AmORE Ae ‘net
CH500 r.f. choke.... .. i $1.03 et
We caffy & completo line of Hammarlund recelvers
aml accessories.

FREE

68-PAGE

Here's the book that every
radio amateur should have at
his finger tips—written by
amateurs for amateurs! The
largest and most varied selec-
tion of ham stuff ever put be-
tween two covers. Exclusively &
ham catalog, it lists not only
short-wave sets, kits, tubes.

AMATEUR
CATALOG fiuilin "o it o

diagrams, guestions and answers on ham x'mitting and
recelving troubles and other wuseful data for the
amateur. Ask for your copy on your @SL card or on
?hgnoeste':rd “h your il;kel fh“ not yet ehnme throwgh.
mber when you buy from us you bu
WHOLESALE _prices! Y Y TRl C

'\_Vhole_snle Radio Service Co., Inc.
100 Sixth Ave,. Dept. SW.26, New York, N.Y.

| ) Send me order deserihed In_attached letter. l
) Send mo your new 68-page Ham Catslod. i
l Name.. l
| Address..... :
Ciry sKtate ]

\WHOLESALE RADIO SERVICE (:

NEW YORE.NY

100 SIXTH AVE

CHICAGO. ILL. ATLANTA. GA

430 W PEACHTREE STHW

HEWARK M1
1% CEHTRAL AVE

00 W JACHEQH BLVD.

ROB WY
i T O, o e W

Please mention SHORT Wave CRAFT when writing advertisers
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DATAPRINTS

Just the
CONSTRUCTION
Information

You Need
To Buld

Electrical

¢

Apparatus

TESLA OR OUDIN COILS

ontalning data fer constructing
!?al.:.a":'tl.' :n.rk Oudin-Tesla coll. Requires
I K.W. 20,000 volt transtormer as *“exciter”: $-75
sos Mot below. Inciudes tondemer data. . .

8 inch spark, deta for bullding. including con-
denser ndﬂ-; requires 1, K. W. 15.000 volt
transformer; see lst below.ooeeeeeeee o 0.

Violetta type. high frequency coll data: 11
volt A.C, or D.C. type: 1” opark: used for
*ylolet ray’ treatments and *‘Experimsnts’’.. 0

How to operate Oudin ooll from & vacuum t
oscillator ..

3 inch spark
nitton cofl .......

3 inch spark Qudin coll;

Cot . 0.5
20 Trieks with Tesla and Qudin Colls—_ 4.60
TRANSFORMER DATA

1 k.w. 20,000-v0lt transformer data. 11¢-velt.
80-cyels primary. Bultable for operating 8 ft.
Qudin eoll ..., viiieiiiiisiiniriviirias, .50

% k.w. 15.000-volt transformer data, 110-volt,
80-cycle primary. Buitable for opersting 8-
inch Ondin pol vees

8 Vt. 8ec. Other Sec. Vi. daia Riven.)
Induction Colls—1 to 12 inch spark dat.
ARTIFICIAL FEVER Apparatus............

(Low. Medium & High Power Dats Given!

Price $1.50.
Case 50c¢ extra

This rule solves any problem in multiplleation, divi-
sion, addition. subtraction, and proporilon: it alse
gives reots and powers of numbers, sines, coslnes,
tangents and cotangents of all angles; also logs of
numbers. Adds and subtracts fractions. Approved
by colleges.

10" Dis. 27° Scals “'Speclal” Rule, $2.75.

Multisties and Dlivides, but has no “Trig'' Seales.

TELEGRAPHONE — Records Volce or
“Code’ tla:;h on steel wire by mag-
L

netlsm. on be reserded ‘fmst”
and  translated ‘‘slow.’’ Construction
data (speclat) ... ..ol %0

MAGNET COIL DATA
Powerful battery electro-magnet; lifta 40 1bs...$0.50
110 VoIt D.C. magnet to 1ift 25 lbs........... 0.50
10 VoIt D.C., 300 Ib., Lift electtomagnet..... 0.50
110 VoIt D.C. solenoid; lfts 3 1b. through 1 in. 0.30
110 Volt D.C. solenold. iifts 6 Ib. through 1 in. 0.50
12 Volt D.C. solenoid, lifts 2 Ib. through 1 in. 0.50
. U, Rolencld. powerful, 110-volt. 80-cycle... 0.50

MOTOR—1/16 H.P.. 110 volt A4.C,. 80 cycle
{aulteble for driving 12" fan. etc.)—Data..... 0,50

60 or 1.200 cycle Synchronous motor Data...... 0.50
MISCELLANEOUS DATAPRINTS
Electrlc Furnace Regulator.......ccimcrensveneen $0.50
Treasure tor 0.50
Water Turbines. 0.50
20 motor Clrcuits—hoOK-UDE...o i eecceeeceenen. 0.35
20 practicsl telephune hook-ups ....... 000000 . 0.35
mec 4 for | 0.50
1'olarized Relay—1'lira Sensltive ..... caogogaaa 0.50
Electro-medical cofl {shocking eoll)........... 0,50
\\'lnur-Whull—Hnw to Bulld sand Light your
WILSE L. .iiaeccaigettat et eas B
20 Blectrie Bell clrcufts............co.oiae... .30
Public Address System ..... coodoanaanacsa ve... 0.50
Eloctrio chime ringer: fite any elock .. ......... 0.50

20 '‘Electrlcal Trieks'’ for LODGES and
LU #) gooue0oaooosonaaaacacaaacooas $0.50

How to Fry Eges on Cake of Ice Electrieally. .$0 50
“Rewinding’* Small Motor Armatures.......... 0.50

“ENGINEERING SERVICE BY MAIL"
(20% off en orders for $3.00 or more. Neo C.0.D.}

The DATAPRINT COMPANY
Lok Bex 322 RAMSEY. N. 1.
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phase, and the whole system becomes a
current fed system, with the point of con-
tact between the impedance-matching sec-
tion and the low-impedance cable approxi-
mately a perfect impedance match.

There are a great many locations where
the use of an antenna of this nature would
be out of the question because it would
be impossible to have the antenna extend
far enough away from surrounding objects.
For situations of this nature, the antenna
shown in Fig. 5 is suggested. We believe
this type of antenna will become very much
more popular with amateurs because of its
simplicity, as well as extraordinarily high
efficiency. It will be observed that no elec-
trical details are changed, but we have
brought about a mechanical sjtuation
which is entirely different from the ar-
rangement shown in Fig. 2. This type of
antenna lends itself admirably to installa-
tion of masts which may be attached to
the side of the house with lag bolts, or
which may be extended above the chimney
or parapet, by using the newly developed
parapet mast support. shown in Fig. 6.

In Figure 7 a simplified method for mak-
ing a so-called *J"” antenna is shown.

The impedance-matching section in all
of these antennas except Fig. 7 is made
of 9rdinary antenna wire and the two wires
which form this section are approximately
two inches apart. The distance they are
apart is not at all eritical. Because the
right hand end of this matching section
in Flg..7 must be fairly rigid and self-
supporting at the top, No. 10 solid copper
wire is suggested. All these aerials have
been designed for use with a 70 ohm line
and the new 70 ohm coaxial conductor,
which is making its appearance on the
market, can be used in place of the twisted
pair, shown in the diagrams, without any
other alterations in the circuits.

Flying the Radio Beam
(Continued from page 583)

sending into each quadrant a continuous
stream of signals: letter N {dash-dot) to
the north and south, or northwest and
southeast; and letter A (dot-dash) to the
east and west, or northeast and south-
west. The automatic transmitter at the
beacon station is so arranged that the
dots and dashes of one signal correspond
to the silent spaces hetween the dashes
and dots of the other signal. When the
pilot flies along the borderline between
the two quadrants, he hears both signals
equally as one continuous note, inter-
rupted by the beacon ecall letters. Should
he stray from this narrow lane, he will
still hear the blended signals, but one
will sound leuder than the other, telling
him that he is off his course, and in which
direction.

These four narrow zones where the sig-
nals blend are called the beams. They
show the pilot the true direction of the
beacon station, and at a few strategic
points along each beam, low-powered non-
directional beacons superimpose their call
letters on the course signals, telling the
pilot his exact loeation. Every half hour,
the signals are interrupted, and a brief
weather broadeast, by voice, informs the
pilot of the weather conditions.

Since we took off from New Orleans at
one o'clock this afternovon, cight such bea-
cons guided us on our way. We passed
over the Camden beacon fiftecen minutes
ago, and are now about to leave its
northern heanmi. We are no longer elimb-
ing. There is no point now ih trying to
get over the snow with the home port so
near; gently, imperceptibly, we are com-
ing down. A turn of the dial, and a new
note sounds in the earphones, interrupted
every few seconds by the new code signal:
four dots in succession. Beacon WWU, at
Elizabeth, now leads us into Newark.

Shifting Course by Radio Beacon
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they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
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The usual price for six copies would be
$1.50 and most publishers charge a higher
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WAVE CRAFT contains important in-
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Price, complete with nickel bracket 31'98
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ORDER NOW!
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west. The pilot tunes it in and listens
to the letter N in its southeastern quad-
rant gradually become lost in the steady
note as we reach the beam. The Martins
Creck identifying eall — dash-dot-dot —
sings in the earphones. Trenton lies below,
lost in the swirling snow. Time to call
Nework and get clearance for landing. He
nods to his copilot.

The generator whines into action, and
the copilot sw.tches on the short-wave re-
ceiver; the pilot continues listening to the
beacon on the long wave, keeping the ship
on her course.

From the slender strand of antenna
wire above the fuselage the copilot's voice
spans the darsness. “Trip 12 to Newark.
Over Trenton at six thousand seven hun-
dred. What is your surface wind and
Kollsman 7" (barometric pressure.)

bromptly comes the answer of the radio
operator on watch in the air line's radio
room thirty miles away: “Newark to Trip
12. O.K., six thousand seven hundred over
Trenton. Surface wind southwest eigh-
teen, Kollsman thirty-ten—three-zero-one-
zero; snowing.”

An ecighteen-mile wind, and the barom-
eter dropped quite a bit since we left
Washington. The copilot sets the sensitive
Kollsman altimeter to the new reading—
a difference of almost two hundred fect.
This delicate instrument indicates alti-
tude within ten feet, and since it operates
on the aneroid barometer principle, it
must be corrected for the atmospheric
pressure.

Again
generator,
the message,

the high-piteched whine of the
and the copilot acknowledges
word for word.

Coming down ... Suddenly, the snow-
flakes whirl away, and through a hole in
the clouds we see a cobweb of lights six
thousand feet below, clinging to the dark
ecurved shadow of the Delaware River.
Trenton slips by under the port wing!
Three seconds-——and we plunge anew into
the swirling snow, the brief glimpse of
lights just a fanciful vision in a dream.

“We Land in Ten Minutes”

Coming down . . . In the cabin a sign
discreetly flashes next to the pilots’ door:
“Please faster seat belts.” The copilot
walks down the aisle, touches a sleeping
passenger’s shoulder: “We land in ten
minutes.” The copilot goes back to his
post. A busy ten minutes ahead.

At his fingertips are the radio controls,
the eyes, ears and voice of the great air
liner.

The eyes—the loug-wave receiving set
for course signals from radio range bea-
cons and marker beacons, and later, land-
ing instructiors from the airport's control
tower. The half-hourly Federal weather
forecasts are given on range beacon fre-
quencies where the pilot is sure not to
miss them.

The ears—the short-wave receiver, with
his air line's frequencies prominently
marked for quick tuning. Every fifteen
minutes it brings him the voices of his
air line's ground stations, or messages
on altitude and position from other ships
flying in his vieinity.

The voice —the transmitter, with three
pre-tuned frequencies: two of these are
the day and night frequencies assigned by
his air line for this run. The third fre-
quency is held in reserve; on private air-
planes, having no ground system, this is
tuned to 3105 kilocycles, the distress fre-
quency, and at every Bureau of Air Com-
merce Station from coast to coast, there
is a receiver tuned in, day and night, al-
ways standing by for the call.

In addition, a third receiver is carried
in reserve. This can operate either from
the airplane's electric system, as the oth-
ers, or in an emergency, from its own dry

cells.
“Ground” S-W Equipment

On the ground, the system is even more
elaborate. Powerful short-wave transmit-
ters at every stop knit the air line into
one complete whole. Ten frequencies are
usually assigned to an air line; a flip of
the dial is all that is needed to change from
one frequency to another. A battery of re-
ceivers brings voices from everywhere:

airport speaks to airport, airport to ship,
and ship to ship. There are twenty men
on the ground for each pilot in the air,
and the radio operator is the only con-
tact between the pilot in the vastness of
the storm and these men on whom he
must depend.

The beacon is suddenly silent. The sig-
nals, strong and clear a moment ago, now
ceased entirely. We are in the “cone of
silence” directly over the beacon’s trans-
mitting antennas, where no signals pene-
trate from below. Newark airport is a
mile and a half to the northeast. Ten
o'clock.

For the last ten minutes our copilot
spoke to the control tower at the airport.
Another air liner came in from the West
just ahead of us, and we stayed high
above him until he landed. Now comes
the message from the control tower:
“WREE to Trip 12. O.K. to land. Wind is
now ”south, twelve. Use north-south run-
way.

The ship passed over the invisible bea-
con below, and the signals are clear again.
The pilot pulls back the throttles, and
through the gray void which has neither
up nor down, gently spirals earthward,
his eyes on the spinning dials, the alter-
nating A and N quadrant signals singing
in his cars as he circles the beacon station.

We Break Through the Clouds!

We break through the clouds at five
hundred feet. The snow-clad airport wel-
cames us, gay with yellow, green and red
lights. Dazzling floodlights reach across
the snow, illuminating for us our path.
Engines softly purring, we slip down over
the vellow boundary lights, and roll with-
out a sound over the white carpet of snow.
The little girl in seat number four is still
fast asleep ...

The flight is ended. The lights from the
terminal windows reveal a row_of motor
cars to take us on to the city. Under the
long canopy, we file from the shiY to the
waiting room. Porters scurry for luggage.
Shivering reporters carefully scrutinize
the faces. looking for celebrities. A gay
little crowd inside to weleome the travel-
lers. “What about supper?”

As the cars start for New York, we see
a lighted window through the swirling
snow. Bending over his transmitter, a
lone radio operator is standing watch,
talking to the winged ships in the night.

Awards in $200 "Cover
Title” Contest

(Continued from page 588)

Conn.

“An 18 Tube Radio from an_ 18 Karat
Wife. Let's Go,” by Emory E. Phelps,
Rockville, Ct.

“Wifey sacrifices Iair Waves for Air
Wlaves." by E, M. Frykman, Gibson City,
11l

$50.00 Cash Prize
Contest

(Cantinwed from page H88)
the answers must be short and cach an-
swer not containing more than 50 words.
7.—All entries should be sent in either
flat or folded, not rolied.

#.—The prizes will be awarded to those
who, in the minds of the judges, give the
best and concise reasons on the subjects
listed. The 1st prize going to the best set
of answers; the 2nd prize to the next best
one, etc.

|
9.—The judges of this contest will be

the editorial staff of Short Wave Craft and
their findings will be final,

10.—This contest closes 12 P.M. Mid-
night. March 31, 1936, and all entries post-
marked later than this date will be dis-
qualified.

11.—The results of the contest will be
published in the July 1936 issue of Short
Ware Craft. In the event of a “tie’” an
equal prize will be awarded to each contest-
ant so tying.

12.—Address all entries to “Prize Ques-
tion” Editor, % Short Wave Craft, 99 Hud-
son Street, New York City.
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JIWRIGHT-DECOSTER
Port-A-Case

Model 890
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carrying case complete with & large Model
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OR
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ent 12" Speakers.

Remember the quality
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Buy through the Wright-DeCoster dis-
tributors. You will find them always anx-
ious to cooperate.

WRIGHT-DECOSTER, Inc.

2257 University Ave- $t. Paul, Minn.
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(Near Van Burep Street) |
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MOTOR DRIVEN

Craftsman Tools

COMPLETE—READY TO RUN

ELECTRIC HANDY-LATHE
PRICE

A 5757
e = g

WITH BUILT-IN MOTOR

Length of Bed. 15 inches; height to spindle, 2
inches, i supplied with face plate as well as
spur center for handling all types of work. This
lathe is furnished with a built-in Induction Mo.
tor, mounted on the head-stock, so that the drive
wheel acts directly on the three-speed pulley.
NO BELT REQUIRED, In shifting to the vari-
ous speeds it is only necessary to lift the motor
with the left hand ‘and slide it forward or back
a8 desired. A finger-tip switch is located con-
veniently on top of the motor. Finished in gray
and green enamel and comes complete with mo-
tor, cord and plug cap, and special wrench.
Operates on alternating current only, 110 volts,
60 cycles.

ELECTRIC GRINDER
P PRICE

Shipping
Weight
4 Ibs.
Comes supplied
with 2 genu-
ineAloxite
grinding
wheels, one
coarse grind-
er,and one fine
* grinder. It ig
. driven with a
dependable induction type high speed inner fan
cooled motor with the grinding wheels mounted
at opposite ends of the motor shaft. This muotor
does not interfere with radio reception, and has
a heavy ground steel shaft and large bronze
bearings, having thick felt oil-retaining wash-
ers behind them, constantly lubricating the
shaft and bearings and provided with oil holes
for re-oiling. Complete with cord and plug
cap. Operates on alternating eurrent only, 110
volts, 60 cYcles.

ELECTRIC SCROLL AND
JIC SAW

PRICE
5469

Shippin
Welchtv
10 ibs.

This is an en-
tirely new type
of saw, pow-
cred by a fan-
cooled, induc-
tion motor
sweared direct-
ly to saw
blade for max-
imum power.
Blade stroke % ", Made of channeled steel, has
12” thront that handles work up to 247 longz,
64" round work table, adjustable hold down
shoe with guide roller to suppurt and steady saw
biade. Cerd. plug and 1 blade included. Buiit-
in motor operates on alternating current only,
110 volts, 60 cycles.

Our Qld Customers Know That

Our Merchandise Is Sold on a

Strict Money-Back Guarantee
All Shipments will be forwarded by Fzxpress

Collect if not sufficient postage included
with your order.

WELLWORTH TRADING CO.

506 Palmolive Bidg., Dept. S. C. 236,

Please mention Sportr W

Chicago, Nl. | (ensers.
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“"Modern” Aerials In-
vented 34 Years Ago
By Dr. Lee de Forest

(Continued from page 589)

“Concentric” Transmission Line Is
Not New!

We hear much nowadays regarding the
concentric transmission line, especially for
use in ultra high-frequency transmitters
and television transmission, which jnvolve
the use of a wire or rod supported in the
center of a concentric metal tube by means
of insulators spaced along the wire. Dr.
de Forest was there first, as witness Fig.
4. Stabilizing bridges C, may be connected
at the location of the eleetro-static nodes
as pointed out in the patent. The re-
ceiving device is indicated at R in Fig.
4

Figures 8, 9, 10 and 11 show systems for
exciting the Lecher-wire transmission line
with a transmitting apparatus. In Fig. 8
a “static” method of charging is shown,
to quote the patent. The parallel or
Lecher wires are shown as of only half
wavelength; inserted in the bridge across
their ends is a condenser K. In shunt
around this condenser is a spark gap §
(vacumn tube transmitters were unknown
at that time), and the secondary coil T
of a transformmer TI. When this con-
denser is charged to the break-down point
of the spark-gap 8, there is a discharge
at this point, and this serves as a connect-
ing-bridge between the parallel wires, and
these wires are set in vibration as a Lecher
system. DPart of the energy is reflected
back at O and 01, forming stationary
waves with nodes at O and Ol. part
goes into the upright conductor or antenna
A and is radiated outward into space.

Inductive Coupling Too

In Figs. 9, 10, and 11 the Lecher system
is charged inductively—that is, the second-
ary Tl of the transformer is in the cir-
cuit of the Lecher system and oscillates
therewith, while in Fig. 8 it is not in such
circuit and does not enter directly in its
oscillations, In faect, in Fig. 8 the trans-
former may be replaced by any source of
electrical energy giving the requisite po-
tential.

In Fig. 9 the parallel wires are shown
as equal to one-quarter wave length, and
the coil T1, forming the secondary of the
transforiner, is equivalent to one-half
wavelength. The primary coil T of this
transformer is connected in series with con-
densers K1 and spark-gap S. This pri-
mary system is charged from any suitable
source of energy I. It is necessary that
the self-induction of the primary coil T
and the capacities K1 be so chosen that the
natural period of oscillation of this primary
system is equal to that of the adjoining
Lecher system.

Fig. 10 shows a system essentially the
same as that shown in Fig. 9, except that
a condenser K is connected to the Lecher
wires at the static loop. A condenser 30
located is the equivalent of a certain
length of parallel wires, so that a system
containing the condenser vibrates with a
period of one having longer wires, or re-
duces the length of wire necessary for a
system of au given period. The effective
capacity of such a condenser depends some-
what upon its location in the stationary
wave, it being most effective when located
at a static loop—viz., at a point where the
potential difference across its terminals
Is maximum.

Fig. 11 shows the Lecher wires cut at a
static loop und a condenser inserted in such
cut hetween the Lecher wires and the sec-
ondary terminals of the transformer. Here
also the armatures (plates) of the con-
denser behave as the equivalent of a cer-
tain length of wire, this relation depending
upon the amount of surface in the con-
densers and the distance between the
armatures (plates), states the patent. This
affords a ready means of attuning the sys-
tem by changing the distance between the
armatures (plate members) of the con-
Since the maximum potential of
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Various other “transmission line” ideas
covered in Dr. de Forest’s early patent.

opposite sign occurs at the terminais of
the secondary T1 of the transformer, the
middle point of the coil must he one of
zero potential and wmay therefore be
grounded, as shown at G, without inter-
rupting the action of the system.

1f the devices shown in Figs. 10 or 11
are used as reeeivers, the transformer coils
T and T1 should be reversed in arrange-
ment, as shown in Fig. 12, the low-poten-
tial coil T being connected with the Lecher
wires, and the receiving instrument or
responder R may be substituted for the
spark-gap S. The same necessity arises
in this case as in the sender for tuning
alike the two cireuits shown.

In Fig. 14 is shown a method of redue-
ing the actual length of wires required to
form the cquivalent of the proper wave-
length, which consists in inserting coils
L L1 in the wires of the Lecher system.
These coils should be inserted at loops of
current, where their inductive or imped-
ance effeet will be maximum. If the Lecher
wires are to be bridged, these bridges should
connect the middle points of two corre-
sponding coils, as shown at C.

It is not alwavs necessary that the two
parallel or Lecher wires be of the sante
length, Dr. de Forest pointed out in his
patent. Fig. 15 shows an arrangement in
which the responder 1 is located at a static
loop of the wires and one-quarter wave-
length removed from the base of the up-
right wire. At this point in the lower
wire we have a static loop formed by open-
end reflection. The node at O may be con-
neeted to earth or to a capacity K2,

In Fig. 17 is shown a convenient form
of using thc Lecher wires. Here the two
wires, which pre insulated. are twisted to-
gether. form ng a twisted pair,* the distance
hetween them being regulated by the thick-
ness of the insulation. It is desirable that
the piteh of the twist be not too steep.
The twisted puir is well adapted to use
upon a speol or coiled in any other manner
which may Le desirable to economize spaee
or te secure portability. If the two simple
parallel wircs untwisted were coiled upon
a spool; with convolutions parallel and near
together, interference by induetion between
adjacent eonvolutions would arise; but
when closely twisted such adjacent con-
volutions of the coil, if not toe close to-
grether, will not interfere with one an-
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other. In any considerable length of the
convolution, one wire will first lie adja-
cent to another carrying current of op-
posite sign, so that for any considerable
length of wire, the inductive effeets from
the two wires in the convolutions adjoin-
ing will be neutralized. In practice I have
successfully used such wires, twisted with
a pitch equal to three turns to the inch,
wound upon u spool about three inches in
diameter with successive turns scparated
about an cighth of an inch. Their use is
not, however, limited to cven a near ap-
pruximation to the above proportions, which
are given only to show what has been
found successful without any intention of
limiting myself thereto. (Imagine! All
this in 1902 and really before that of
course, while Dr. de Forest was develop-
ing the idea—Ed.)

Wherever in the accompanying drawings
or description straight Lecher wires are
shown or described, it is to be understood
that the fwisted pair, as above described,

| may be substituted, either coiled (as shown

in Fig. 18) or disposed_in any suitable
way—for instance, as in Fig. 19.

As shown in Fig. 17, the responder or
detector is placed across the open end of
a loop and one-quarter wavelength dis-
tant from the responder, and one-half
wavelength distant from the upright A,
a bridge C may be placed,

Fig. 20 shows how the potential may be
raised in a second section of the Lecher
wire system B2 B3 by changing the spac-
ing between the wires. The mutual in-
duction of the Lecher wires decrease as
the two parallel wires are brought closer
together, becoming zero for the wires in
actual contact, and the capacity of the
system is increased as the wires are
brought closer together. Thus if we have
one system of such parallel wires B B1,
Fig. 20, of length equivalent to one-half
the wavelength transmitted, connected or
added to a second system B2 B3, having the
same period of electrical vibration, but
having its two parallel wires farther apart,

| then this second system B2 B3 may take up

the impulse transmitted from the first sys-
tem, unaffected as to its period of vibration,
vet transformed to a wave of higher po-

| tential, but of correspondingly diminished

magnetic energy or current.

In Fig. 21 such a system is shown, and
here the wires B Bl are parallel through-
out their length, but the first half wave-
length from the upright or aerial is en-
closed in a casing 1l, containing oil, which
changes the capacity between the wires so
immersed. Such combinations as these thus
afford a step-up or step-down device, dif-
fering entirely from the well known
“transformer-coils.”” and Dr. de Forest, in
his letter to the editor, mentions this
idea particularly, and the possibility of
using this scheme in place of the usual
step-up  or step-down  transformers—an
idea which he says has never been used
thus far, to the best of his knowledge.

A scheme for inductively coupling the

| antenna system proper to the Lecher wire

svstem is shown in Fig. 23, R being the
responder.

The diagram in Fig. 26 shows an antenna
directly connected with the ground G, and
indictively  coupled with the resonant
Lecher system by the coils T T1. The
system is coupled to the detector or re-
sponder at R, by means of coupling con-
densers K1

A studv of these carly patents granted
to Dr. de Forest proves that old adage—
“there is but little new under the sun.”

*Plenty of 1936 S-W aerials are featured
with such ‘twisted” lead-in or transmission
lines seetions. Who suid “new”?

B g ! S S

“Fans” and “Hams”
will both be interested in the “com-
munications” Type 4-Tube Receiver to
he desecribed, with full constructional
details, in the March numher- by
George W. Shuart, W2AMN,
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New and Better

CARBON

RESISTORS

They sure look good! And they're just as
good as they look. ldeal for applications
requiting non-inductive resistance dissipating
1 watt or less. @ Solid molded carbon ele-
ment. Non-ﬂucfuaﬁn?. Noiseless. ® Accur-

| ate (within 10%) velues stamped and R.M.
| A. color coded.

® Non-inductive.

Non-hy-

groscopic. ® In 1/3, 1 and 1 wett refings.
All resistance values. And they cost no
more!

DATA Your copy 19356 condenser and resistor
catalog on request. Also sample copy

of Research Worker.” See your AEROYOX deater for
those better radio parts.

CORPORATION

72 Washington St. I Brooklyn. N.Y.

DICTIONARY OF RADIO
DEFINITIONS

I =
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Cannot Ba Obtained Under

One Cover Elsewhere!
Coniplete 8ymbnle used in Radio Circuil
nlae.  Pro

te. Freauently used For-
bing for 78 Brandard Tubes. Complete RAA
‘ Disgranis an E«hniﬂl

.WAVE SETS and

1y, of Hadio Definitions
Chisrscrermtie churt of

1 Canle i

Data {or buil )

- iET HOOK-CP. e
Jdefina) sl exidain

ew Merw) Tubes. erc

FREE RADIO MAPS

Worldwite maps in four colors, showing

all principal short-wave and brcadcast sta-

tions of the world by locations, call letters,

and kilocycles. Included free with this offer.
DONT HESITATE—WRITE NOW'

Eneloss 1flc in srampn or coin. = hich anly covera the cuet ol haudling

and mailing this valusble tcchnieal dsta

EAGLE RADIO CO., 84 Cortlandt St., New York City

'— _1
Phila’s Short Wave
e o o HEADQUARTERS

We carry a complete line of Parts for all the new
Short Wave Ciicvits appearing in this magazine and
in other periodicals.

M & H Sporting Goaods Co.

—I s12 MARKET ST. » PHILADELPI!I'A.J
AMERICAN MICROPHONE CO.

A Califarnia Corporation

Microphones of Quality
Condenser, Carbon, Crystal, & Electrostatic.
New catulogue available wpon request.

1915 South Western Avenue, Los Angeles, Calil.

Reduce Noise On ALL Waves

LYNCH HI-FI Write LYNCH

ASSEMBLED  ALL-
WAVE ANTENMA  TLodil:-0d FILTERADIO
Cuts o'ut objectionable

All  ready to hang.
Baves §O%, of inetallae

N deuler

e int 36.75 canmai supply
sulta Lins srder dirai

Mirther H. Lynak, Ins.. TI7 Fullon 3G
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the new price of ]5¢ makes
SHORT WAVE LISTENER

the leading short-wave

FESS ¥V NFNTISIF FAVM LHODNE AoV P ToL

LaRS LY AMD FUIT SHOWNI-WAVE ETATION LST ¥ PRNT PHOTDS OF S ASTETS
WHERL TO FBNO 3 LTATIONS Ow YO DL » WOND SHORT WAVE SIATION wAd

P.S. _;

¥ou cannot get
the magazine at
your newsstand
due to sell-out,
send 15¢ in cash,
stamps, or money
order, and we will
send the magazine
to you direct, pre-

Hoew to Obtain Verifications.
Latin-American §-W Stations
from Short-Wave Listeners.

“Catches” Among S-W
Listening. “Grand List” S-W

Silver Trophy Cup for
List of “Police Calls.”

paid. From this you will see that the magazine has been designated as
i companlon magazine to SHORT WAVE CRAFT.

"1?""' are now & treader of SHORT WAVE CRAFT magazine, yeu witl not wish to be without THE OFFICIAT

SHORT WAVE LISTENER MAGAZINE. It will help you tremendously in Your short wave logging at all times. and

will give you priceless and Invaluable information, such as you cannot 9et anywhere else. THE OFFICIAL SIIORT

WAVE LISTENER MAGAZINE, in other words, s

OFFICIAL SHO
99 HUDSON STREET

& necessity,

SHORT WAVE

me

Features in the January Issue

How to Listen to Police Calls.
“Foreigns”.

ener Asks—“Questions and Answers”,
“Best Listening Post” Photo. Up-to-date

RT WAVE LISTENER MAGAZINE

CRAF

particularly
“ald

[
fan magazine
‘N?E ARE happy to present

to the thousands of short
wave fans this magazine which
enthusiastic readers of SHORT
WAVE CRAFT have urged us

to publish. It is the most com-
plete book of its kind ever pub-

lished.
4600
SHORT WAVE STATIONS

It contains the largest listing of
short wave stations in the world, a
much larger list than the list published
monthly in SHORT WAVE CRAFT,
or any other magazine. There are so
many short wave stations, which nor.
mally ecannot be included in any
monthly magazine list, but frequently
you hear these calls and then you wish
to know from where they originate.
The OFFICIAL SHORT WAVE LIS-
TENER gives you thia information,
besides a great dea! more which you
must have,

1t is totally different in Ret-up and
contents from any other short-wave
fan magazine.

It contains a great variety of ma-
terial, all of which is essential to the
short-wave listener.

IT IS NOT A TECHNICAL MAGA-
ZINE. It is designed for the short-
wave listener only. The January, 1938,
issue, now on all newsstands, contains
the material you find listed below.

ASK YOUR NEWS DEALER
FOR A COPY OF THIS NEW
SHORT-WAVE MAGAZINE

Short Wave “Map” of the World.
by H. §. Bradley. Latest Reports
New
Hints for Improving S-W
s of the World. The List-

“Best” S-W Station List.

Station

NEW YORK, N.Y.
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4 Tube Set Works Like
6 Tuber

(Continued from page 604)

its metal counterpart, the gC5 if pre-
ferred). Its output in turn works into
the pentode section of the 1247 tube re-
sulting in a strong d-stage audio frequency
amplifier which gives ample volume for the
built-in loudspeaker. Many similar receiv-
ers have only two audio stage operating
under very low plate voltages and are not
capable of driving a speaker except on the
powerful stations. Eilen 6A overcomes this
difficulty by using three resistance-capac-
ity coupled stages. This method of ampli-
fication produces remarkably good quality
of reproduction. Distortion is entirely
negligible in the receiver, Automatic bias
is used on the 12A7 tube, the biasing re-
sistor being by-passed by the 10 mf. ca-
pacity C10. The loudspeaker is connected
in the plate circuit of this tube. An au-
tomatic headphone jack is connected in
the plate circuit of the preceeding stage
and when the phones are inserted the
speaker is automatically disconnected.
The entire receiver is built upon g
heavy, black shrivel finished metal chassis
which fits snugly into a similar metal
cabinet. Switch regeneration control, and
hand-spread condenser are adjustable
from the front of the cabinet, the phone
jack being located in the rear of the

chassis. Four coils cover the wavelength
range of approximately 9% meters to 200
Ineters. An additional broadcast band

coil is available for the u
lar broadcast band if desi
wire, antenna having
from 25 to 90 feet wi
sults; a doublet may

se on the regu-
red. Any single
an overall length of
Il give excellent re-
be also used if de-

sired.
. When operated properly this receiver
is capable of producing loudspeaker vol-

ume on practically all of the
S-W stations under fair eonditio
are no adjustments to get out of order,
and the tuning procedure is so simple
that even a heginner can obtain excellent
results with it.
This article has b
supplied by Eilen

Tum;d Aecrial Gets
More "DX”

(Continued from page 599)

Looking at the basic circuit we see that
the total length of hoth flat tops is 25+25
ft.=50 ft. total. By the usual formula of
flat-top length in feet divided by 1.56 equals
lowest resonant wave length, the flat-top
is found to resonate at 32.5 meters, or 9,200
ke. approximately, To effect an im edance
mateh between antenna flat-top am;) trans-
mission line at this natural resonant fre-
queney or wave length of the flat-top, the
two wires of the latter are formed into 2
triangle 10'%" on a side, and connected to
the flat-top center 10%” apart, which sepa-
ration gives an impedance match between
flat-top and transmission line productive
of maximum energy transfer to the line,
and hence to the receiver, at 9,200 ke.,
without external tuning.

At all other wave lengths the two wire
transmission line may be considered as a
part of the resonant antenna system as a
whole. In such a case the total antenna
length is 50 feet in the flat-top, plus twice
the transmission line length of 131 feet,
This total of 312 feet divided by 1.56 gives
200 meters as the longest wave length at
which it will resonate as a one-half wave
antenna.

But it will also resonate in effect at cer-
tain fractions of this wave length, such ag
100 meters, which equals a full wave an-
tenna, 75 meters equals 3/2 waves, 50
meters equals 2 waves, 37.5 meters equals
5/2 waves, 25 meters equals 3 waves, and
16.7 meters equals 7/2 waves.

Our Information Bureau will gladly sup-
ply manufacturers names and addresses of
any items mentioned in Short Wave Crayt.
Please enclose stamped return envelope,

“foreign”
ns. There

een prepared from data
Radio Laboratories.

Please mention SHORT WAVE CRAFT when writing advertisers
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5_.Meter M.O.P.A. Uses Receiving Tubes

(Continued from puge 602)

control was not employed. Extiensive ex-
periment proved that perfect or near-per-
fect frequency stability was possible under
complete modulation, providing the trans-
mitter was properly tuned.

The reason the modulated oscillator has
been used so long is because of its sim-
plicity and low cost, and this was carefully
considered during the develepment of the
transmitter about to be described. The
requirements of an up-to-date transmitter
are simplicity and low cost to cope with
the modulated woscillator, frequency stabil-
ity that will permit the use of advanced
receivers which are quite selective and of
sufficient output to enahble the operator to
communicate over distances as great as
those covered with the average modulated
oscillator.

Transmitter Easy to Build

This transmitter is very simple to build
and operate; its constructional cost is very
low because receiving parts and tubes are
used throughout. Simplicity in operation
results from the use of screen-grid tubes.
The power output may be a little lower
than some of the modulated oscillator os-
cillators but is net “flea power” by any
means. It is possible to obtain over
twelpe watts of power output from the two
89's in pushpull, with 25 to 30 watts input.
Twelve watts of power will, under ordin-
ary conditions, cover the average distances
negotiated by any transmitter. This is
peculiar of the five-meter band—low power
can do great things!

The usual master-oscillator power-ampli-
fiecr transmitter uscd on five meters has
the oscillator operating at the same fre-
quency as the modulated amplifier. For
good “frequency stability” the oscillator
should never be opcrated in this manner,
even with a buffer stage connected be-
tween the oscillator and the final ampli-
fier.

In this transmitter we use a tritet mas-
ter-oscillator, which serves as the fre-
quency generator and driver stage as well
as a frequency doubler. When the oscil-
lator is operated in this fushion there is
little likelihood of the modulation affect-
ing the frequency. In this stage we use
an 89 with the screen-grid and the sup-
pressor tied together.  The suppressor
should not be grounded in this stage! The
first 89 really serves as a M.O.I’A. in it-
self. The grid coil has 9 turns % inch in
diamcter and is tuned with a 50 mmf. Na-
tional midget condenser. The cathode is
tapped onto this coil three turns from the
grounded side. We have the conventional
grid condenser and leaks; 75,000 ohms
proved to be thke best value for obtaining
the greatest second harmonic output of
the oscillator. It also lowered the plate
current considerably and increased the
overall efficiency of this stage, It was
found that the plate voltage to the oscil-
lator had to be the same as that fed to the
final amplifier, in order to provide enough
excitation for the modulated amplifier.
Sereen-grid voltage is obtained through the
use of a dropping resistor of 50,000 ohms.
The screen is hy-passed with a .0001 mf.
mica condenser, on the under side of the
chassis, as near to the tube as possible.

The grid circuit is tuned to 10 meters
and the plute circuit is tuned to five.

In the plate circuit we have three turns
for the coil 1% inches in diameter. This
coil, as are all others, is wound with No.
12 tinned copper wire, and has its turns
spaced about of an inch apart and is
tuned with a 25 mmf. condenser, of the
sante type used in the oscillutor grid cir-
cuit. A .0001 mf. condenser is used to by-
pass the one side of the coil to the B-minus.

Inductive Coupling Used

The grid circait of the power amplifier
is induetively coupled to the oscillator by
placing the grid coil inside of oscillator
plate coil. With the coupling so close the
grid coil does not have to be tuned. It is

of the proper size to be resonant in the five-
meter band and the plate cireuit of the os-
cillator pulls it into resonance with the
oscillator second harmonic. This coil
is center-tapped for feeding the bias
to the grids, and it is also by-passed

with a .0001 mf. condenser. S8ix turns
are used and the diameter is % inch.
The plate coil of the amnplifier is

identical to the grid coil and the center tap
is by-passed with a .0001 mf. condenser.
No. R.F. chokes were found necessary in
any of the circuits, but there is no law
aguinst using them of course. Tuning in
the plate circuit is accomplished with a
25 mmf. double spaced condenser identical
to the oscillator plate condenser. All of
the condensers nre mounted back from the
panel and tuned with a bakelite shaft
and coupling to eliminate body capacity
effects.

As in the oscillator the screen voltage
is obtained with a potential dropping re-
sistor of 50,000 ohms resistance; both
scroens are connected together. The an-
tenna circuit consists of two four turn
coils and the coupling and tuning depend
on tl.he type of antenna and feeder system
used.

e ——————

450 to 550 Volts on Plates

The diagram shows the proper connec-
tions when 450 to 550 volts are used on
the plates; however if a lower voltage
(300 to 400) is used the suppressors of the
amplifier should be connected to the |
screens, the same as in the oscillator. Bias |
for the amplifier was obtained from bat-
teries; between 22.5 and 45 volts, depend- }
ing on the plate voltage. Under normal
operating conditions the plate current \

readings, with the antenna lond on the
amplifier, are as follows: oscillator 30 to
40 ma.; amplifier 50 to 60 ma. and the
grid current of the amplifier will be be-
tween 5 and 10 ma.

The medulator shown is a Lafayette 15
watt amplifier and serves its purpose very
nicely. No less than 15 watts should be
used  because the plates and screen grids
are modulated together and this requires
all of 15 watts for around 100 percent
modulation.

The signal emitted from this little “rig”
is perfect in quality and stability. Not
only is this a swell transmitter, but it

will drive a pair of 801's or a pair of 800°s,
if higher power is desired. |

Just as we go to press, some Very inter-
esting things took place. A perfect two-
way QSL was held with WI1ALIY in Wol-
cott, Conn., a distance of around 60 miles,
and believe it or not, the signals from this
little M.O.P.A. were reported a solid QSAS
R6. Many other stations from 30 to 50
miles distant were eontacted from W2AMN's
“chack” in New Jersey. The antenna used
was a single 8 ft. vertical copper rod with
a matched impedance feeder system, using
the “Y” method. The modulater system
consisted of a 15 watt Lafayette high-
fidelity amplifier and a crystal microphone.
Everyone who has heard this transmitter
noted its superiority in quality, and re-
quested information on constructing a sim-
ilar transmitter, so by the time this ap-
pears in print, there will probably be a
good many of these transmitters in oper- |
ation.

Parts for 5-Meter M.O.P.A,

5—.001 mf. 1,000 volt mica condensers, Aero-
vOoX.

1—50 mmf. type UM50 condenser, National. |

2__25 mmf. type UMA25 condenser. National.

3—6-prong isolantite sockets, National.

3 emall standoff insulators, National.

950,000 ohm, 20 watt resistor, Aerovox.

1—75,000 ohm resistor 5 or 10 watts, Aero- |
vOoxX.

1 chassis and cabinet, Wholesale Radio. l

1- 0-50 ma. meter Triplett. I

1—0-100 ma. meter Triplett.
3 type 89 tubes.

e « » and Note '
the Difference®

Countless radio sets are working far
below their peak -efficiency—because
poor condensers won't let them deo any
better! When filter condensers fail to
supply proper voltage—when cheap,
inferior condensers are used—nothing
about a radio can be wholly right.
To test this assertion we only ask that
you take a “sick” radio and equip it
THROUGHOUT with Spragues.
You'll he amazed at the improvement
in “pep,” volume and tonal quality.

O

Remember: You'll never
go wrong with a Sprague

Every condenser is guaranteed.
Sprague Products Co.  North Adams, Mass,

SPRAGUE
CONDENSERS

MADE RIGHT PRICED RIGHT
i

| exriier “Rebroadcaster”

an amazing NEW radio instrument for the
SHORT WAVE LISTENER
AMATEUR EXPERIMENTER

Makes ANY  regul.
complete amplilying

hrosdrpst receiver
m of high power aud
variety of ysen.

phone, phonoxtaph pickup, ete., to un

sreoner fur recention_ at full load-speaker .-

- pavity—providing. with micruphone. an amuz-

fntlv powerful Publie \ddrress systent
Attach yOur short wave set using t or more tubes, and bring
in foreign stations never heard betore—an the broadcast ré-

ver loud. “ 1 Ertre amplihoe
G hurt wnie wet. - Rebroadeaster.” and_hroade.m receiver in
Hiing you a short weve receiver comhination of unaurpassed power and
senmbitsty at estremely low cosi!

The *Rehraodeader” g n complete miniature radio trahamitter of exs
tremely Hexible design. Extra oscillntor coite available Dermit e an S.W
“hamn” i for high i i over short distancen
of voice, phopugrnph music. even gnals piehed np by vour shart way e seth
Nunierous other uses amwl fentures, Mot price si.ns. completely
wired, lees tube: assemblad kit, unwired, Leo tube. $7.98.

Send now for FREE Literature.

RIM RADIO MFG. CO.
693 Grand St. Brcloklyn, N. Y.

m
ELIMINATE ofis 7
g £ with lhe

NEW MILLER
LINE FILTER

$10 CASH

will put in your station a new
193¢ SHORT WAVE RECEIWWER

Al makes Paintras Papment Plen,  Ten

months to pay balance. Write NOW for

catalogue and terms. .
Arey-Wilcox Radio Co. W7

84t E, 63rd St. WIDDE Chicago, 1IN

A. C. - D. C. Multiple Meters

0-10-100-1,000 VOLTS A. C.
0-1.10.100-1,000 VOLTS D. C.
0+,001-.01-,1-1-10 AMPERES 0. C,
0.50,000.5,000,000 OHMS
Simple, preeisely callbrated decimal scales, Beautiful
wainut cases. Low price, Ideal lahoratory meters for
the KEngineer. Awmateur, Experimenter aml Service

Man,  Detin re

18 free,
SCOOLEY ENGINEERING COMPANY, Terril, Towa

Please mention SHORT WaAVE CRAFT when writing advertisers
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S t ! Power Supply Parts L k ' '
op - 1 transformer §00-0-500, 5 volts, 6.3 valts, QO < d

125 ma.
1—30 H. 125 ma. filter choke,
2—2 mf. 1,000 volt filter condensers, Cornell-
A I E I Dubilier.
1-—50,000 ohm 50 watt resistor, I. R. C. c
1-—83 V" rectifier tube.

1 complete modulator and apeech amplifier 15
watts output with 8,000 ohm output ime-
pedance, the one shown in the photograph —
is manufactured by Wholesale Radio. —_— o -

Modulator coupling to amplifier consists of a =t e

30 henry choke and a 1 mf. 1,000 volt

Cournell-Dubilier condenser.

é-tnnsucxs EDUCATIONAL LIBRARY. N2
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HOW TO BUILD
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View of Mopa PPower Supply
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\ 191 HuosoN ST Short Wave Scouts —
. YHERE has been a continuous demand right
(Continued from page 594) | llonzl for § low-priced hook for the radio
x tée, radi K S b}
(ITERALLY thoustnds of readors have bullt | HISABA—11,710 ke.—6:30-10:30 p.m., Medellin, | etc., vy mimper 1o 1o fap fodle Service Man.
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These are the famous sets that appeared in the | VKZME—9,500 ke.—Sunday a.m., Sydney, Aus- | RADIO-CRAFT gad pare been highly surcess-
o.l\lmzrl%‘hh.l“ll" lat Sg‘()tB’I}" \\";AVBhClllél';g‘; tralia. . 8.7:30 'fu:.eru’ll;l;ew lsMs ?o 'F'l_‘)l toys but hule belen
N -Tube Hecelver tha eaches the 12, —9, —8-T: m. _ n.), .| ta englneered. ey are not experiments.
Mile Mark,'" by Walter C. Doerle (Dec., 1931- Vlég‘;[.rl:w glfes?traﬁiu. a.m. (ex. Sun.), Mel To mentlon only a few of the sets the following
Jan., 1832). A 3-Tube 'signal Gripper.’ by DJA—9, 5'60 ke., 5-9:15 p.m.. Berlin. Germany- will give you an idea.
Walter C. Doerls (Novemher 1932). ‘‘Doerle 4 e p.m., Berlin, (rermany. ® The Megadyne 1-Tube Pentode Loudspeaker
2-Tuber” Adapted to A. C. Operation.'* (July | DJB—15,200 ke.—8-11:30 a.m., Berlin, Germany. { Set, hy Hugo Gernshark. ® Electrifying The
gasll“n 'd"l‘hn(‘{)oerlz ?;g‘;re 'Sllzml-r,‘;l)npelr’ DJC—G,0200kc.—5-120:450p.m.. Il!aerllm. germany. ;\rl‘:ﬁll(lel:'n;elo :}"“'w“p“'}'-‘h’ a 1~Tuhﬁ l.ou%-,
ectrified,” ugus and “The Doerle D—11,77 —12-4: .m., Berlin, . 5 . P esney. @ How
Gogs 'Band-Spread” > (Say, dsan).” B{N—;lﬁ"t:) I:(cc—51-104:435 pome. Berlin, Germany. kS aromple 1.Tube All-Ware Electrle Set,
ent w - R - - & . 3 “our-In-Two
“,Ang %EA.I'D';‘C lm“:(‘,":"l';;“m‘“ a complete | DIQ—10,290 kc.—Irregular, Berlin. Germany. All-Wave Electric Set, hy J, T. Bernsrley. and
as well as compact 32-page book with stiff others. Not only are all of these sets deseribed
coters, printed on an extra heavry grade of In this hook. but it contslns ait of the illus-
lnnerb \wlml 'I‘lumertom Nlllus!rlluons. Nﬁthl‘;n’ ::uiu:'llor:l'."t;?:‘lln:nl. ?\"Sin_iﬂ'? ::ool]ti rl-n !ll,cL ?"r;
a3 een L | out. t e L] K. a s been el
DOERLEkleu in lhllh I:)ook.‘lmhth;:n o‘meflle:t TROPHY CONTEST RULES (l):llthl.: mklth":rfl lwmnamkde(;hl Ts n(;eser;:ed
power pack if you wish to electr! any of the Y 2 al make ¥ wonder how
BOEMEE e, e, dufnd 1 21 o Do D o T e e s g
ol et is Dresente n : ] eipite 1ty i H i - conteins over
ridiculously low price—and, betieve it or not, ongf{(J)‘;i!;‘teiVTV%eCi)Rﬁt :"l& zie%reﬁ;?llit:g 15,000 words of new legihle tyhe. The book o
it centalns over 15,000 words of leglble new s 1 W » an i thoroughly modern and up-to-date. It {sn't
typs, Eversthing has been brought up to date: | will be final. Trophy awards will be made | just a reprint of what was printed hefore. b1
ull:n'tume;elty A reiprlnt of wltut. wl:hnrtntzd eve?tmo?;th' at which time th!; tl;lophy wxl]t be :2teoliall]:l!"itl‘rmrmements have been incorporated
orizinally. but any improvements on the orig- 0 the winner. Na of the contestin 8-
iral sets that were made by readers and various BS%‘OUTStnotww?nning a t::e;hy will beolisted iﬁ llllemefnt;er thnlt lh‘l; l:mk sells‘nt' the extra-
laboratorles havs been incorporated in this most Honorable Mention each month. From this con. 8:“?;[!‘; Rrv“_r;n;e s h::lr::mI:' ’f)"eg;::"e h‘l::
u";‘:(}d..l: :)r?:k},“nomm.r, price of 10c you | test are excluded all employees and their fam- | low rost. our usuat guarantee goes with this
cannot possibly go wrong. Despite its low cost. | ilies of SHORT WAVE CRAFT magazine, Ad- | book as well!
N s s ek bl | dre il entris 1o SHORT WAVE SCoUT | % Y9 o Nor mie emar e
BOOK 1S WORTH THE MONEY: ASKED | AWARD, 99-101 Hudson St., New York City. FOR IT. RETURN IT WITHIN TWENTY-
FOR IT, RETURN IT WITHIN TWENTY- Fot R' HOURS AND \"Q‘ R MONEY wWILL
FOUR HOURS AND YOUR MONEY WILL BE INSTANTLY REFUNDED.
HE INSTANTLY REFUNDED.
— There has never besn such o wealth of ‘datn pubiiened tn 3
\Inanni .fdd“:i |iuhhll|kl|edr lt"hl‘ low-rieed radlo book of this
ow - price radio 00| L 3
type in the history of the radie NEXT ISSUE ! ',?:"I,'ﬁl’“"; :L’:l:?“'" theleadis
publishing business. Take advantace of the spe-
iy L Sabiake of the e clal ofef we ure making ‘and
use the coupon below. A use the coupon below.
RADIO PUBLICATIONS RADIO PUBLICATIONS
101 Hudson Street BI “H A ’9 101 Hudson Street
New York, N. Y, G M New York, N. Y.
RADIO PUBLICATIONS (No. 0} SW-2-36 RADIO PUBLICATIONS (No. 2) SW-2.36
101 Hudson Street . . h . l New York, N. ¥
New York, N. V. Don’t miss the special con- Please send lm'medlnl:ly your book HOW TO MAKH
pail ) immedlately your hook HOW TO MAKE . € e ¢ _bool . M/
FOUR DOERLIT RHONT WAVE SETS. for waich 1 on- structor articles on S.-W. e Pig JOPULAR ALL-WAVE 1. AND 2.TURE
close 10¢ (roin or U. S. stamps acceptable). Book s to . ':E e which i enclose 10c (coln or U. 8§,
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An Experimenter's Superheterodyne

(Continued from puge H491)

Has I're-Selector Stage

The Pre-Selector Stage raises the signal-
to-noise ratio considerably and using the
variable mu tvpe 53 tube in this position
affords a great deal of amplification on the
higher frequencies.

The Modulator Stage uses a type 57 tube,
and with the proper apportioning of volt-
ages, which by the way is quite important,
makes a very good mixer tube. 1 have
found from my experience, that by uginz
separate tubes for the oseillator and mixer
eircuits better results are attained. Using
the composite type of tube, such as the
2A7, several bad features show up, which
more than over-ride the advantages gained
by using this tube; almost as much cen-
version gain can be obtained in a type 57
or 58 tube when the proper voltages are
apptied. The composite type of tube has a
bad fault of not oscillating on the lower
frequencies of each set of coils and still
another habit of “pulling” on the frequen-
cies above 25 meg. By injecting the volt-
age from the oscillator to the mixer through
the suppressor grid, a good mixing action
is obtained and produces a good signal for
the intermediate stages.

The Oscillator is a 58 type tube, noted
for its stability and ‘'sure fire” oscillation
on the high frequencies.

Details of L.F. Stages

The Intermediate Amplifier operates on a
frequency of 456 kilocyeles, which is high
enough to prevent such “hogys” as repeat
gpots. The transforners are all double-
tuned, making for high selectivity. The
first two intermediate stages have auto-
matic volume control. The third stage is
set with the proper bias to prevent it from
being overlvaded by strong signals. The
second detector and third intermediate
stages use the 2B7 type of tube, which
also provides the high A.V.C. voltage ncc-
essary to properly control the high mu 58
tubes, which require as high as 35 or 40
-olts negative. This A.V.C. voltage is very
slightly delayed, not quite as much however
as is ordinarily done in commercial types
of all way receivers. It is only delayed
enough to prevent the loud blast, usually
heard in a speaker when a powerful signal
is tuned across in an ordinary A.N.C. cir-
cuit. due to the fact that the sensitivity
jumps to_its highest peak when the in-
coming signal is removed from the LF.
amplifier. The delay amounts to only a
small fraction of a second. This delay is
taken care of by using the proper size re-
sistor in the cathode teg of the 2BT tube.
The A.V.C. is cut out by turning a small
switch located on the panel, automatieally
cutting in the manual gain contrel, which
is always used when receiving C.W. signals.

Audio Stages

The First Audio stage uses a type 56
tube, which provides plenty of amplifica-
tion to drive a small five-inch dynamic
speaker. This speaker is used mainly for
C.W. and wmateur phoie reception.  Usu-
ally we do not want five or ten watts of
output when receiving signals from the
amateur bands, as most of us find the rest
of the household is not interested in heur-
ing a great deul of heterodyning squeals,
whistles and “beep beeps”. The C.W. sig-
nals provide a nice musical note when com-
ing from this small speaker. When listen-

ing to foreign and local programs, how-
ever, then the eluss “A” push-pull type
45's are thrown ivte the circuit, which

feeds a 10 ineh dynamic console speiker,
providing very wood fidelity.

Frequency Meter Built In

Due to the fact that when using con-
stant band-spread for all frequencies, the
stations are more or less shiftinig to slight-
Iy different points on the dial, some type of
separate calibration for the receiver ust
be provided. This is taken care of by
building in this receiver an clectron-cou-
pled frequency mcter. After this frequen-

¢y meter has been calibrated it is merely
necessury to throw the switch that con-
trols it, turn the dial until the tuning
meter shows a major deflection. This point
on the dial will represent the frequency to
which the receiver is tuned. The calibra-
tion of this meter will be deseribed later
in this article.
Beat Oscillator Provided

A Beat Oscillator is incorporated in the
receiver to provide audible reception of
*.W. signals. This beat oscillator uses an |
intermediate transformer of the same fre-

quency as the amplifiers in the receiver. |

List of Part

Resistors
R1 50.000 ohnrs
R2 5.000 ohms
R3 300 ohms
R4 5,000 ohms
R5 250,000 ohms
R6 300 ohms
R7 250,000 ohms
RE 0 ohms
RO 20,000 ohms
R10 1 megohm
R11  500.000 ohms
R12 10,000 ohms Variable
R13 2,000 ohms
R14 20,000 ohms
R15 250,000 ohms
R1é6 500,000 ochms
R17 500 ohms
R18 1,000,000 ohms
K19 500,000 ohms
R20 2.000 ohms
R21 12,000 Tapped Divider
R22 50 Center-tap
R23 750 ohms
Condensers
C2, C4, C8, is a three-gany variable condenser,

formerly .0U035 mf. per section with all
but one rotor plate removed from each sec-

tion.,

c21. C1, C3, C5, .0001 mf. variable (Ham-
marlund)

C7, C8, C9, .01 mf.

c12, C30, .01 mf.

Ci3. C14, Cis. C16, €17, C18, C19, C22, C23,
C24, C25, C29. C35. C37, C38, 0.1 mf.

C10, C20. .0025 mf.

0005 mf.

deseribed in text.

C28, .001 mf.

€33, C39. 1.0 mf.

00007 mf,

intermediate tuning condenser in can.
. 3-8 mf. condensers in a single can.

Miscellaneous

1.1, 2, 3, 4, 5. 6, see text for coil data.

T1, 2, 3, 4, 5, 456 ke.'s intermediate trans-
formers.

T6, power transformer, 350 volts, 5 volts,
216 and 2% volts. all center-tapped.

T%. output push-pull transformer.

T8, input push-pull transformer,

T9. output transformer from single 56 to §
inch speaker.

Choke, filter chioke 30 henries. Low D.C. re-

sistance.
Coil Data
METERS R.F. MIXE}§ OSCILLATOR
-
" =

p. 8, I S &

Il L2 1.3 L1 L&
10- 22 4 4 4 5 Spaced own
Jiameter

19- 35 5 6 b 6 5 5 Close wound
29. 65 T 12 9 12 38 10Y% Close wound
60-110 14 23 19 23 14 21 Clase wound
100-220 20 48 34 48 15 43 Close wonnd
220-350 30 140 75 140 25 70 Claose wound

For the 10-22 and 19-35 meter coils No. 20
wire should be used for the secondary.

Primaries are not critical.

All other coils, excent broadceast band, use
No., 26 wire. Broadeast coils No.o 30 or No.
32.  All wire double silk covered.

Diameter of coils 114 inches.

All coils are of the pluk-in type.

Frequency Meter Coils L7

METERS TURNS TAPPED AT
154-200 55 4th turn
T0-150 28 2nd turn
3n- 75 11 1st  turn
20- 35 514 % turn
9- 21 3¢ % turn

4. 21 coil spuce wound. Space cqual to wire
diameter.

(Continued on page 639)
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YOU'LL WANT 424 N

It stands at the cross roads

where price and
quality meet...

AT P e

e

Brush B2S Mikes are
ideally suited for publie
remote pickup,
sound car and dance band
work. The best low price
microphone for amateur
transmission work. Typ-
ical Brush Sound Cell con-
struction insures long

Brush B2S
Microphone

life and satisfactory performance. Not af-
fected by wind or severe changes in at-
mospheric conditions.  Operates directly

into high gain amplifier. No input trans-
former required. No distortion from close
speaking. Fully guaranteed. Weight 3
ozs—overall height 4% inches. Illustrated
folder free on request. Send for yours.

1f your dealer cannot supply you with this
hig wew value write

o‘fous'pm KERS
for best results in Radic and Public

Address. Many exclusive leatures

Wide line. Write for Bulletin 351.D

OXFORD:-TARTAK RADIO CORP.
350 W HuUroN ST CHICAGO ILL

— — =
RADIOS..SAVE =507
mE T fa
e DEAL DIRECT: Factory Pric |~ %
1 es. Many mudels to select fron

AC-DC. All-wave. Farm. G
and new metal Tube X

., Dept, 232~
Detroit. Mich.

Send for our free catalog of radio
pnrts, 1k pages replete with har-
galus for Radio Servicemen Fxperi-
menters. Al Engineers. Buy with
safety al Try-Mo.  I'rompt  Ship-
ments—Quality Merchandise—De-
pemdahle Scervice.

TRY-MO RADIO CO., INC.
85 Cortlandt St. New York City

u 2% anda
HAM” SPECIAL Standssy
A highly efficient eode tencher
“ing henvy specially prepared
wnxed paper tape, having twe
row s of perforations. Write for
Free foldor 3. W." DEALERS
Correapondenre invited with deals
protected territuries

We are the originstors of
thia type instrument.

i et YELEPLEX €O,
2. ol [or $11,98 76 Cortlandt St.. New York City

Innte i

tabes DERfL

ot 1e

PATENTS — TRADE MARKS
All inventlons submitted held confidential and given
peTsonal sttention by members of the arm.
Form “Evidence of Conceptior’”” and
instructions
‘“How to Fstablish Your Rights’—Free
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICES
475 Bowen Bldg. Washington, D, C.
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Police Radio Alarm

Stations
(Continued from page 608)

WPFL Gary. Ind. 2470
WPFM Birmingham, Ala, 2382
WPFN New Bedford Mass. 1712
WPFO Knoxville, Tenn. 2474
WPFP Clarksburg, W.\a. 2490
WPFQ Swarthmore, Pa. 2474
WPFR Johnson City, Tenn. 2470
WPFS Asheville, N.C. 2474
WPFT Lakeland, Fla. 2442
WPFU Portland, Me. 2422
WPFV Pawtyucket, R.1. 2466
WPFW Bridgeport, Conn. 2466
WPFX Palm Beach, Fla. 2442
WPFY Yonkers, N.Y. 2442
WPFZ Miami, Fla. 2442
WPGA Bay City, Mich. 2466
WPGB Port Huron, Mich. 2466
WPGC 8. Schenectady, N.Y. 1658
WPGD Rockford, 111. 2458
WPGF Providence, R.1. 1712
WPGG Findlay, Ohio 1596
WPGH Albany, N.Y. 2414
WPGI Portsmouth, Ohio 2430
WPG) Utiea, N.Y. 2414
WPGK Cranston, R.I. 2466
WPGL Binghamton, N.Y. 2442
WPGN South Bend, Ind. 2490
WPGO Huntington, N.Y. 24490
WPGP Muncie, Ind. 2442
WPGQ Columbus, Qhio 1596
WPGS Mineola, N.Y, 2490
WPGT New Castle, Pa. 2482
WPGU Cohnsaet, Mass. 1712
wPGY RBoston, Mass, 1712
WPGW Mobile, Ala. 2382
WPGX Worcester, Mass. 2468
WPGZ Jobneon City, Tenn. 2474
WPHA Fitchburg, Mass. 2466
WPHB Nashua, N.H. 2422

ke.
ke.
ke.
ke.
ke.
ke,
ke.
ke.
ke.
ke.
ke,
ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke

ke.
ke.
ke.
ke.
ke.
ke.
ke,
ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke.
ke,
ke.
ke.
ke.
ke.
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WPHC Massillon, Ghio 1396 ke. [ H
WPHD Steubenville, Ohjo 2458 ke. TelevlSlon Stat.ons
WPHE Culver, ind. 1634 ke.

WPHF Richinend, Va, 2430 ke. . .

WPHG Medford, Mass. 1712 ke Sl LIS
WPHI Charleston, W .Va. 2460 ke, | YE9AU London, ¢nt., Can.
WPHJ Fairmont, W.Va, 2440 ke. | VEIDS Montreal, Que.
WPHK Wilmington, Ohio 1596 ke. | W2XDR Laong Island City, N.Y.
WPHL Portable in Ohio 1682 ke, | WEXAN Jackaon, Mich.
WPHM Orlando, Fla. 2442 ke. | WIXK Iowa City, lowa
WPHN Tampa, Fla. 2460 ke, | wexAK Manhattan, Kans.
WPHO Zum-k:\'illc. Ohio 2430 ke. | woxa0 Chicago. III.

WPHP Jackson, Mich. 2466 ke. ) 9 .
WPHQ Parkersburg, W.Va. 2190 ke WEXAH Bakersfield, Calif.
WPHS Chulver, Ind. 1634 ke. 2750-2850 ko.
WPHT Cambridge, Ohio 1596 ke. | WIXAK Portable

WPHU Jasper, Ind. 16534 ke. | WIXAP Chicago, Il

WPHV Bristol, Va. 2430 he. | w2xes Bellmore, N.Y.
WPHY l-:l::éhethton. Tenn. 2474 ke. | wexab Iiansas City, Mo.
WPHZ 0il City, Pa. 2482 ke. ; .

wPSP Harrisburg, Pa. 1674 ke. :;::ﬂ ‘\‘F‘:";‘E::": \l'nd.
WQFA New Haven, Conn. 2466 ke. : ot
wQFB Macon, Ga. 2114 Le, | VEIAR F:iskﬂtn'nm. Sask., Can.
wQqQFcC Gainesville, Fla. 2466 ke, | VEIED At Joli, Que., Can.
WQFD Coluinbia City, Ind. 1534 ke. 12000-38000, 60000-86000 ko,
WQFE Seymour, l;ad. 1634 ke, | waxaXx New York, N.Y.
WQF! Monessen, Pa. 2482 ke, ‘ol ;
WQFG Roanoke, Va, 2430 ke. :::30 [\;"; .-?m;:.l(-s.“("'nm.
WQFH Lynehburg, Va. 2430 ke. sowansee, Wis.
waQF1 Petersburg, Va, 2450 ke. | W2XBT  Portable

wWQF) Oneonta, N. Y. 2414 ke. | W2XF New York, N.Y.
WQFK Clearwater, Fla. 2466 ke, | WIXE Philadelphia, Pa.
WQFM Wilkes-Burre, Pa. 2442 ke, | WIXAD Camden, N.J.

WQFN Winter Haven, Fla. 2442 ke. | W10XX Fortable & Mobile (Vieinity
WQFO Laneaster, Ohio 2430 ke. of Camden)

WQFP Springfield, [11, 1610 ke, | w2XDR Long Island City, N.Y.
WQFQ Lafayette, Ind. 2442 ke. | wBXAN Juckson, Mirh.

WQFR Portable. N. Y. 1638 ke. | WIXAT Portable

WQFS$S Hibbing, Minn. 2382 ke. | w2XD New York, N.Y.
WQFT Portable, Ohio 1596 ke. | W2XAG Portable

WQFU Sharen, Pa. 2482 ke. | WIXG Boston, Masa.

wWQFV Auguata, Ga. 2414 ke. | WIXK lowa City, lowa
WRBH Cleveland, Ohio 2438 ke. | VEIBZ Vancouver, B.C., Can.
WRDQ Tuledo, Ohio 2474 ke. | VEIDS Montreal, Que.. Can.
WRDR Grosse I’t. Village, Mich. 2414 ke. | VESAU London, Ont., Can.
WRDS E. Lansing, Mich. 1642 ke. | VESRC Quebec, Que., Can.

WiXAOQ Boston, Mass. 1712 ke. | VESAG Walkerville, Ont., Can.

|
I
l
I
|
I
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SHORT WAVE CRAFT
99 Hudson Street
New York, N. Y.

Gentlemer: 1 enclose herewith my remltiance of $2.50 for
which please send ne one copy of the 1935 OFFiC1AL
SHORT WAVE RADIO MANUAL, (Send reinittance, check

reucy.)

Name ...

Address et a1

~WC.2.36

i

Volume Two (1933 Edition )

of the Official Short-Wave Radio Manual

There has been tremendous progress and a great bosm in short waves in the past year, and the art has made
sueh rapid progress that no singte book. up to now. has bean able to keep up with this progress. The 1935
OFFICIAL SHORT WAVE RADIO MANUAL nils this need. and it fIls it eomPletely. All the progress made
In short waves, whether it is in set building, whether it is in radio servieing, whether it is in new models,
whether 1t is In new short wave diseoveries, ali are faithlully reported and ehronieled in this great 1935 volume,

Similar te last vear's volume, the new book has been edited by Huge Gernsbaek, Editor of SHORT WAVE
CRAFT and H. W. Secor, Managing Editor.

Hero are the star features of the book:

29 % FEATURES

* 1—Short-Wave Beginners' Section—Insens of npew * 15—Super-Regenerative Short-Wave Recelvers—intest
mmplified corauits for 13wl 3 tubie Feceis cra, including fmimaus Cirruna ete

“Doerde” and “Oseilln 1e 16

elvers=—All rypes discussed

) ecording **Foreign’’ and **Domaestic®’ Bhort .- Wave
with dia- Progeatis. All avetermn in yee.

erains amt Laetires —1 he best () pes wnly, which hay e T 17—""High Fidellty’*=—ltow > ohtnin it in Short-Wava
the teat” of actinl operating sersice. Full defails fur conatrcting Hucm vt
then. et “Band-Spresding” the Doerle. 5-tube T.IW.F. iteceisara. I~—The best Short-Wave Questions ard anesere of the
e,

3—Battery Short-Wave Récelvers— 1.2, & 3 jube sefa— Yoar

AlL the @iy up to specid S-tube puperheteradyne, designed
esbecially fur bhattery aberntion
d—rtS-Meter'’ Department=All the laest

* 19—The best Short-Wave **Kinka" of the year.

* 2)—Foreign Short-Wave Review=Novel eireuits, pppa-
Tt el

cluding newest trnminirters, * Long Line' vacilla
i b By - 5 21—Tubes for Short-Wave Ppurposes==Ipeiuding tabl
o B Short Wave - Arvlician Famer s e kb, ete of Tatcar ben St W tamannoers ond Hrgis ca0l®®
eat therapentie and uther allied applies tions of nitrs dwirft was e, * f ?hsn-lvlﬂllv: T’rlan's'm.i.thrs—(\ll about the new ‘Long
8—Sho: ave Experimenter's Sectione=fillsd with Ll CALLEALOO) YT LI E
Slort-Wave Kioks, hph'url-rwlu. ete.. of interest to every * {\ ‘:::I&i-‘l"?:n“?:h'l’_l_ll’sst:—gz:l ‘m"-;u tham on Short
(RN Tl r. a > - . " - efe. .
* 7—Ulra Short Waves—Newest rircuita. abparslus. and 24—""Audio Amplifiers'” for Short-Wave Recoivars, Cie-
sesulin uhtained in thie fieid. cuita, rte.

S—Commaercial ‘“Short-Wave’ anl "All-Wave™ Receivers * 28—'*Band-Spread"’ —FHow to sbresd the stations ovar the
* —Full ~ervicing Data for ~'Set Daners” nnd "'Service-men." dis) {or eamicr tunmg.

Size 9x12 Inches—Flexible Looseleal Leatherette Binder

9— o . Short-W 26—Plug-iess *‘Mono-Coll** Roceivers—Iiow ta build
9 I Tty o bulld “Power Supphy™® Units for Short-Wave N elcient Ceinch tspe colis S0 v ciers—lfox ta “Chpe
10—Latest Short-Wave Converters—=With servieing data Coil” Reccivets. alc. i
AR T et N K {7fgustars, Pre;amolifiers and Beat Oscillators—
t1—The Short-Wave Antenna—Inclinling Intest ™Noise- ow thies - g ictinna . 3. ete.
ol 5 R . shir ble. 23—Portable Short-Wave and T, itters
I l-uubll‘c"-‘{‘)fn.xm:t. :{:" Transised Fead-Tn oy ateus. shietded cable * “—Transtuntter Power supply jrom Ford Cole. n'r.
I 12-Short-Wave Superheterodynes—From 3 1o Il tuhey
l .“_w—.:.;l:‘-‘-;!imnmium aml  dingrams incliding  eomemercial AND FOR SERVICE MEN
13—Phone Tr itters for A s H, s O Every shart-wnve dingrani. every shnct.wave ger, whather
I tor build them, tisn batters aet. whe(her it je an all-was e set, EVERYTHING,
H4—‘Skip>” Distance=—Heaviside isyer, etc,=cc- in ather words. that has been manufartured in Lhe commereial sal
Inined; 'E sice of Short Waves, line. will be found in this special enlarged section.
' blained; phynice of Sho a

| City State

I

|

I

!

' or niohey opder.  Itegister letter if [t contains cash or cur-
i

|

|

| 99 HUDSON STREET SHORT WAVE CRAFT NEW YORK, N.Y.

J] MATL COUPON AT LEFT FOR YOUR COPY

Please mention SHoRT Wave CRAFT when writing advertisers
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SHORT WAVE
COIL BOOK

Short Wave Coil Data
for Every Conceivable
Short Wave Receiver

VOOT FOI FAVN LHONS

RADIO PUBLICATIONS
2940 r

R kd
T VURR

\

SHORT WAVE SET BUILDERS
MUST HAVE THIS BOOK

OR the first time, it is now @

possible for the experimenter

and short wave enthusiast to
obtain the most exhaustive data
on short wave coil winding in-
formation that has ever appeared
in print.

As every experimenter who has
ever tried to build a short wave set
knows only too well by experience,
the difference between & good and
a poor receiver is usually found in
the short wave coils. Very often
you have to hunt through copies of
magazines. books, ete, to find the
information you require. The pres-
ent data has been gotten up to ob-
viate all these difficulties.

Between the two covers of this
book you now find every possible bit
of information on ecoil winding that
has appeared in Dprint during the
past two years. Only the most mod-
ern “‘dope” has been published here.

No duplication. Hiustrations ga-
lore, giving not only full instruc-
tions how to wind coils, but dimen-
sions, sizes of wire, curves, how to
plot them, by means of which any
coil for any particular short wave
set can be figured in advance, as to
number of turns, size of wire, spac-
ing, etc.

There has never been such data

published in such easy accessible
form as this.
Take advantage of the special @

offer we are making today, as due
to increasing custs, there is no ques-
tion that the price will increase
soon.

RADIO PUBLICATIONS
97 HUDSON STREET
NEW YORK, N.Y.

_————.—._———_———-——.—_.

Radie Publicatiors 2.36
97 Hudson Street,
New York, N. Y
Please send tmmell
which 1 enrloge 2.¢
order acceptable).

ately, your Short Wave Coil Bonk, for
herewlith {coin. U, S. stamps of money
ook 18 to be sent prepaid to me,

Name .

Address ..

City and State.

|
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LE

S-W Scout News

(Continued from page 612)

Yv2RC., YVS5RMO. XEBRBT. XEJQ, HIIABE,
HJ4ABE. HJ3ABH, TG2X. TIEP, COCO.
COCH, COCD. There are alio a few new sta-

tions testing on the 49 meter band coming in
v g |

fine around 7 to 9 P.M., I"5.T.

Europeans are improving, the 19 25, and 31
meter bands being very good at present.

Nov. 15, a German Transmission came in
here RY on about 4.65 mc. Program was similar
to DJ-stations. Time was 2 to after 3:46 P.M..
P.S.T. It came in stronger than any Eurepean
1 have ever received.

Of the other Europeans GSC. GSL. GSI, PCJ.
DJB, DJN. HBL. IZRO. and Radio Coloniale
have been the most consistent.

JVF & JVH are the most consistent Japanese
atations. though JVN, JVE, JVM, and JVT
have all been received with good volume.

> on occasion has come through about

Ry,

KKH. Kahuku Hawaii, 7.52 mc. is on at 9:30
P.M., P.S.T. with a program for C.B.S.. Mon-
days, called Hawaii. Heard testing before and
after said program with KKQ.

LSX, 10.35 mc., and W2XAF have been having
some fine experimental broadeasts this month.
Eg., Nov. 13, at 3 P.M.. P.S8.T.

All Canadian and Americans
gistently strong.

KER, KKR, and JVM were heard testing for

have been con-

The illustration here-
with shows the beautiful
| design of the *“Official’”
Short Wave League but-
ton, which is svsilable to
everyone who becomes &
member of the Short
Wave League.
The requirements for
joining the League are
| explained in a booklet, copies of which will
be mailed upon request. The button Meas-
ures 3 inch in diameter and is inlaid in
enamel—3 colors—red, white, and biue.

that you can order your but-
ton AT CE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid gold but-

Please note
N

ton is furnished for $2.00 prepaid. Address
| oIl communications to SHORT WAVE
| LEAGUE., 99-101 Hudson St., New York.

- . -~ . Py e

a program for N.B.C. international Junior Red
Cross Oct. 28, 29, and 30 between 10 and 11:30
AM. PST., but oh the 30th conditions were
too poor for program transmission at 11.

JVF this same afternoon came through with
a wallop. (Wow!)

Armistice day C.B.S. came
through fine from at 12 noon.

KAY was heard at 4:15 on Sunday.

e —

for
VF,
.M.

program
KWU and l{

ov. l0.
RV15, Khabarowsk, Siberia, is an early morn-
ing ‘‘reliable.”
he “'Aussies’
in fine at present.
Sincerely yours.
James Boland,
Portland, Oregon.

(Australians) are all coming

Joe Ficere, Long Beach, Calif., Reports

@® FIRST of all 1 want to report on ¥rance

and its new Radio-Coloniale transmitters,
which, aecording to the KEnglish announcer over
Radio-Coloniale on Sunday, November 17, are to
go on the air before the end of November. It
is believed the frequencies to be used are: 17.77.
15.29, 11.84 and 9.38 megacycles, According to
the announcer, the tests have been conducted,
and have been a success.

In rezards to the German stations received
here. DIN.A-B have been received the best, and
DG won't pull out of the heterodyne. The
others have been tried for time and again, but
so far no luck, as they are beamed away from
North America. and ean’'t even hear their
carrier.

The South American stations are reaching
their peak out here¢ now and ohe can sit down
almost any night, and get practically any coun-
try in South America. A new station in Mara-
enibo, Venezuela, heard testing on about 6,300
|kc. is believed to be called YV2RS. also one

(Continued on page 635)

|

| Hammarlund New 16-

1

f

P B I .
RA

633

FEW F
SPECIALS, O.M.

Come down to the new Ham Headquarters!
New, large salesroom in an even more con-
venient location than before!

LAST CALL ON
Western Electric

211-D Brand mew, genuine, first
grade, Waestern Flectric Fifty
Watters, Standard characteristies.
Over 100 Watts output!! An FB
{ube for any Ham! Regular sell-
ing price is $17.50. Harrison
ofters them at the sensational
price of only $4.90.
Unconditionally Guaranteed for
30 Days (broken glass or burnt
out filament the only exceptions) !
Safe, prompt ship-
ment to any part of 5490
the world. Broadcast
Stations supplied-.eec
LATEST HAM RECEIVERS
Tube “Super-Pro,” com-
plete with power supply, 16 tubes, cabinet
e $194.04

and dynamic speaker
16.Tube *'Super-Pro,” complete, with

crystal ..o ... $211.68
Hammarlund 8-Tube Com Pro,” with cabinet,
less speaker and tubes . .....588,
With crystal filter .$105.84
RCA ACR-136 7-Tube Communications Receiver,
complete with 7 tubes ..o ..$69.50

New I—RME-§9, 9-Tube Receiver cotnplete with
crystal, 9 tubes, and cabinet omo..——$123.80

S
SEND FOR NEW
FREE HAM BULLETINS
——

HARRISON RADIO CO.

12 West § Broadway Do_pt_._ c-2 Nowiqri_( City

STOPPANI COMPASS

A Precision In- TEIEED
atrument made in ;
Belgium., #Pur-
chased by the U.
$.Government
at more than
$30.00 eaeh.
1deal for Radio
Experiment-
ers Labora-
tory, also may
be used as 8
Galvanometer
for detecting
electric  currents
in radio circuits.
Ruby,. Jewelel,
solid bronze, 4
inches square, fitted in 8 hardwood case.
Also used by hunters and surveyors
Our price prepaid $4.50 each
Qold Shield Products Co., 17 West 60th St N. ¥.Cliy

SPECIAL

FOR THIY MONTH

Bend $1.00°($1.25 Canada and foreign)

and we will send you SHORT WAVE,
CRAFT for Eight months.
“pO IT NOW."

SHORT WAVE C

0.101 Hudson Street

RAFT

wew York

QUIT TOBACCO

Don’t try to banish upaided the hold o~

bacco has upon you, Thoussnda of invet- L -

rate tobcco usere have, with the aid of the @ &)
ocloy Treatment, found it essy to quit.

KEELEY TREATMENT FOR ¥

uwickly ban-
Iqlh--cani.;.

e
TOBACCO HABIT 3 r ‘
THE KEELEY INSTITUTE, Dept.B-900, Dwight, 11l

mes of the femoas Keelgy Treatm for -
g:uklu Sent ob Reguest. rruwn;::c. S'_[dgmr C:.:f\d[:;uu':!

for tobacco. %:: eagful for over 50 years. WHt;
today for FREE BOOK snd articulars o
our MONEY-BACK GUARANTEE.

Please mention SHorT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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Application for Iﬁémbership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 2-36
99-10) Hudson Street, New York. N. Y.

L. the undersizned. herewith desire 1o apply for mem-
bership in the SHORT WAVE LEAGUE. In Jjoining the
LEAGUE I understand that 1 sm not assessed for mem-
bership and that there are no dues and no fees of any

1 pledge myself to abide by all the rulss and reg.
ulations of the SHORT WAVE LEAGUE, which rules
you are Lo send to me on receidt of this application.

1 consider mysell belonging to the following class (put
an X in correct space): Short Wave Experimenter (]
Bhott Wave Fan DpRudlo Engineer [J Student [J

L own the following radio eQuipment:

Country

A FEW WORDS AS TO THE PURPOSE OoF
THE LEAGUE

The SHORT WAVE LEAGUE was founded
in 1930. Honorary Directors are as follows ;

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back., Executive Secretary.

The SHORT WAVE LEAGUE s & scien-
tific membership organization for the pro-
motion of the short wave art. There are
no dues, no fees, no initiations, in connec-
tion with the LEAGUE. No gne makes any
money from it: no one derives any salary.
The oniy income which the LEAGUE has is
from ijts short wave essentials. A pamphlet
setting forth the LEAGUE'S numerous as-
pirations and purposes will be gent te any-
one on recelpt of a 3¢ stamp to cover
postage.

FREE MEMBERSHIP CERTIFICATE

you are enrolled us n membet,
4 beautiful certiticate with the LEAGUE'S
seal will be sent to you, providing 10c in
stamps or coin is sent for muiling charges.

Members are entitled to preferential  dis.
counts when buying radio merchandise from
Dumerous firms who huve ngreed to allow lower
prices to all BHORT WAVE LEAGUE mein-

A8 soon as

tle official ietterhead for uil wembers,
becomes necessary
facturers, and the like: as muny jhouses have offered to
oh the LEAGUE'S Jetterbead g
ngsnh:llely essentinl when writing for veriSeation to radie
abroad.

contents from any gther.
the world.
Stations, us well as
Quencies and call letters.
broatenstlng stations im varlous purts of the

ance to every station,

button, other members will recognize you and it
Made in bronze, gold filled, not plated. Must be seen to be appreciated.

diameter, and are gumnied

atationery,

that you are

multiples anly.
G—S

pensable when hung in
the mlort wave enthusinxt,
to all parts of the world.
station is loeated,
the time In diferent parts of the

MEMBERS OF THE LEAGUE—NOT
TION OF ITEM B,

SHORT WAVE CRAFT for FEBRUARY, 1936

e « « SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE » « »

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterbend dias been designed  for members* correspondence. It |
The letterhend is invuluuble when it
to deal with the rudio industry, mail order houses, radio manu-
glve wewmbers who write
The letterhead s nlse
stutlons either here or
It automatically gives you a professional standing. 50

A—SHORT WAVE LEAGUE letterheads, per 100 c

OFFICIAL SHORT WAVE LISTENER MAGAZINE
The finext magazine of its Lind ever published—totally different in get-up and
Contains the largist lsting of short wuve stations {n
including *Police,” *"Television™ short-wave
a special Ust of the star short-wave stutions with their fre-
Aiso contains pliotos and deseriptions of shert-wave
world with photos of short wave
“'weak' distunce stations, and other bints for the

preferentinl  discount.

up-to-the-minute,

Transmitting studio artists—How to locate
s xhort-wave Hstener* —Quest fon and Answer Iepartment for the *“listencr''—
Call Letters. Silver Cup Trophy for best photo of readers' Hstening **['osts,” ete 1 C
B—Official Short Wave Listener Magazine. Prepaid
Racelring RADIO MAP OF THE WORLD AND STATION FINDER
Name The finest device of fts kind published. The worbl's mup on Lenvy board fs
divided into 23 sections, while the rotary dise shows you Immediately the exact
Address time in any foreign country. Invaluable In logging foreign stations. = Alse glves
call letters agsigned to all nations. Sjze 117x00 C
City and Btate. Radio Map of the World and Station Finder__..______ Prepaid

GLOBE OF THE WORLD AND MAGNETIC COMPASS

This highly Important essential fs an ormament for every den or stody. Tt is a

-l-'l:"ceo':t'ﬂle'ﬁﬁ!" #o3088 and handling for my Maember- globe, ¢ In, in diameter, printed In fifteen ¢olors, glazed {n such a way that it can
be washed. This globe belps yon to intelligently log your foreign stations. Frame
A A Ao is of metal. Entire device substantially made, and will give an attractive appear-

emphasizing the long-distance work of the operator.
D—Globe of the World

SHORT WAVE LEAGUE LAPEL BUTTON
butten is made {n lard enamel in four colors,
It measures three quarters of an ineh In diameter.
wiii give you a

red, white, blue
By wenring this
professionnl air.

E—SHORT WAVE LEAGUE lapel button Propaid39C

EE—SHORT WAVE LEAGUE lapel button, like the one described $2 oo
abovo but in soiid gold.., ... ... ..... Goonoon seee....Prepaid L]
SHORT WAVE LEAGUE SEALS
These senls or stickers are executed in_ three colors and measure 1% In. in
on one siile. They are used by members to affix to
rate] eards and the like. The _seal gignifies
ORT WAVE LEAGUE. SoM in 25 lots or

HORT WAVE LEAGUE seals per 25, Prepaid

SHORT WAVE MAP OF THE WORLD
This benutifui map, measuring 18x26 in. and printed fn 18 colors s indis-
sight or placed “‘undet the gluss' on the table or wall of
It containa a wealth of informution such as distances
political nature of the country in which A broadcast
map I8 blocked off gives

letterhem!s, envelopes,
& member of the S

ete.. and from the nwoner in which the

world at » glance. 2
F—SHORT WAVE Map of the World ..Prepaid
PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
TO NON-MEMBERS WITH EXCEP.

SHORT WAVE LEAGUE,

If you do not wish to mutiiste the mazagine, you msy copy either or both coupons

Send all orders for short wave easentials to

99-101 Hudaon Street, New York City.

on a sheet of puper.

SHORT WAVE LEAGUE 99-101 Hudson St., New York, N. Y,

®

$hort Wavr Ceague

U o« Disactin Maating Lo o
Taw Ynk Coty, Voo Y€, e 1y Urngted
Blabas of Qmsenca 150 St Waw Ceague
far oloctad

John § Miller

& momboc of 1feo Bague.
3nWutniows hsssaf s coifcate s
b offcsally eugrod amd grovanlad to 1e
above

Hlrtntt oo
v

| —

TT]
!‘.PIIII.

]

—-'..r"q_‘

| |
lSiJ |
™~

byl
G—16c for 25 - 1
~Eh R st |
ln.';mlu.' 2 |FTE veren
| ""-'Lh-i'. | e apraners
I 1 || F .:.l AAPiIdir seman . L rl g

gl || ]
| il [hl L
wb R -'..f- Sl WA LMGBAALLALLL

F—25¢ each

Wi 00 oUs PaRT

Prepaid '25

—J
A—Boe per 100

E—35¢ ecach

Ilustratlon of engraved free membership certificste

SHORT WAVE ESSENTIALS LISTED HERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They eannot e Donght by anyone unless

he has already enrolled as one of the mem.

hers of the SITORT WAVE LEAGUE or signs
the blank on this ymge (whnich autematienlly
earolls him ag 5 member, alwnys provided that

Le {8 a short wave experimenter, & short wave

fan. radio engineer. rmlio student, ete.),
Inasmuch as the LEAGUE is international,

it makes no difference wlhether FOU are a

citizen of the T'nited States or any other

country. The LEAGUE is open to all.

e |
e e

SHOHT WAVE LEAGUE. $9-10F Hudann Rireet. New York. N. ¥
Gentlemen .
| & altendy an enrolled member in the BHORT WAVE LEAGUE [
am & Lew membar and attsch my application te this cvupon [J
Please ernd me the following short wave essentials as listed in thia edveriigsmant

for whilh T enclose $ herani ),
(Ths LEAGUE aeseD18 moneY erder. sash or mew U. 8. Stampe is any denomination.

ame

Address

City and Stele
Country

Please mention SHoRT WaVE CRAFT when writing advertisers

www americanradiohistorv com
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THE ONE AND ONLY

ENCYCLOPEDIA on
SHORT WAVES

By C. R. Leutz and R. B. Gable

384 Pages Over 345 Illusteations
Bound handsomely in red linen. Stiff covers. Size 6x9”
hSH()RT WAVES” I3 weitten 'y Leutz and Gabie. two

totemost radig autheriti’s. Yau will remember Charles
R. Leutz as one of the plineers

in radio, also desixner

and manufacturer of the [famous LEUTZ Transoceanie
Recelvers. Mr. Rtobert Guhle owned and Operated one
of the finest low power broadi asting stations in the |

country. He is well known as an experimenter and |
research worker In scientific flelds.

Considering the value of this bk for data alone, its

cost should really he more than originally asked. Ilut

when you see the ilustrations In the book you will |
marvel at how this ook could be sold for ONE DOLLAR.
It originally sold for $2.98

The book is printed on a very expensive super-calendered
paper. It contains 384 pages with over 345 photogranhic
{{lustrations ahd diagrams. The supply of these bouks is
not expectedd to last long. Once they are fone no adili-

tlonsl coples wilt te avallahle. ~OKDER NUW—bhe
sure to lell vour friends abaut. this remarkuhle hook
valye. Send the coupon today for your copy of “SHORT

WAVESS hy Leutz and Gable.

Save 5178

Just as Long as the Supply
Of This Book Lasts!

345 Photographic 1
Ilustrations

384 Pages |

This book
originally sold
for $2.98

SgHORT WAVES" Is | |
the mosl in‘nortmt and eom-
prehensive volume of short-waves

EVERYTHING on short.waves
—it literally contains a com-
plete edutat{un on short-waves,

Partial Contents of ,
*SHORT W AVES”

REVIEW l
QPAGATION
1] TELEPHONY

RADIO TELEPHONY
TENNAE |
SION )
T RADID EQUIPMENT

BROADCASY RECEIVERS |
SHORT WAVES (Medical and surgieal Appil-

AMATEUR SHORT-WAVE EQUIPMENT

hon't forget that thig comprehensive volume 1is sold on |
a MONEV-BACK GUARANTEE. If you are not satis- |
fled with it, return it within three days for relum'll.‘

1'ae the coupopn below for ordering vour copy of “SHOR'
\WAVES"” by Leutz and Gahle.

RADIO PUBLICATIONS
103 Hudson St. New York, N. Y.

cp-oin O®T
m=T oX—

-
e
El
-

MAIL COUPON TODAY!

RADIO PUBLICATIDNS, Dept. SWC.2-36 |
103 Hudson Street, New York. N.Y.

fientlemen: Enclosed you wil find mv remittance of Ona Daollsr AN
\eush. mobay ocder or new Ul 5. stamipad fu which send e tine
Capy of “SHORT WAVES" by Lot
this hbook may be returned to you wi
completely aatisfied and my

and e, underatsnd
thia threa daye if I am not l
11oney¥ refunded.

r
|
|
|
|

| |

| XaME |

: ADDRESS covens soversaremecsecesssssstssasms mismrsms oo st s s Il I

| Yo ————— RTATE ... |
include 15¢ extra to cover mailing charges! {25c forsitn l

| countries)

e —————— —— . — o}

| heard well on hoth its frequencies.

ever published. This book has | |

S-W Scout News

(Continued from page 633)

heard testing sending out musical recordings on
about 6.135 ke, No call letters given on this
one to my knowledie. Testing late P.M.

There are Mexican stations popping up from
everywhere, and this post has received no less
than four in the last few nights, They are:l

| XKCI, 5980 ke. up till 12 P.M., P.5.T.. XEUW, |

§025 ke. up till 12 P.M..
up till 11 or 12 P.M,, P.S.T.. and XEXA, 6.190 1
ke. up to 8:15 P.M., P.S.T. XEUW and XEFT
are situated in Vera Cruz, and the others in
Mexico City, XBJQ. 11,000 ke.. Mexico City. tests
in early afterncon. and broadcasts up to 6 or
7 P.M.. P.S.T. Very loud signals,

KIO and KKP. Kahuku, Hawaii, transmitting
nsic on a test, in the early evenings. Iso
GAU. Rugby. heard early mornings calling WKN.
then switehing to inverted speech. WEA. R.080
ke.. heard re-broadeasting a program over N.B.C. |
from Poland, in honor of the monument dedi-
cated there to Marshal Pilsudski, on Novem-
her 1R,

Heard here from Japan are: JVT very good.
IVU very good, JVH fair, JVN very good also |
J17C. 5.83 meg. Kanjoshi. Manchukuo, and JDZ.
Darien. Manchukuo, 5.71 meg., all heard almost
any early morning.

PHI and PCJ continue to come in ®ood out
here on the days of their transmissions. 2RO
EAQ also
heard fairly well. at least good enough to en-
joy. HVJ. Vatiean City. heard very well any
morning. HAS3 alse hangs in here on Sunday
mornings. but HAT not heard from vet. though
am still trying. Neither PLE or PMA heard
from yet. but only tried one morning, and as
the other Java stations come in here very good,
1 expect they will too, in time.

On Monday, November 11. I heard the “Strato-
sphere Balloon® talking to the China-Clipper
Ship, while the balloon was 33,000 feet over
Nebraska on its way down, after establishing
a new mark. and the China-Clipper Ship was
enroute to San Francisco. The frequency was
13.050. 1 held the stratosphere transmitter until
2:12 P.M.. P.S.T.. but they only talked to the
China-Clipper about ten minutes,

C.N.R.. Rabat. Moroeco. transmitting a musical
program of popular jazz on Sunday. November
17. between the times of 10:15 to 10:32 when
they signed off the air. Time is P.M,, P.S.T.

(Continued on page 637}

P8, T.. XEFT. 6120

| Brecksville, Ohio, O. L. P. Short Wave

Log—Time Is E.S.T.

|

Date Timf'l Call l K.C. Lot'alionl Remarks

1135
— [ S

Oct. |p.m.
23 | T:20|KKP l6.030|Hawal\... Very, veryloud
23 Fya 11.705| France. . . | Just underatandable
23 l 55 EAQ 9.860!Spain ... . [Loud, but echoppy
93 | 8. OI“M.\BEl 5,950/ Colombia [Very loud and steady
26 | 7:15/CJRX  |11,720{Canada. .|Loud, hut distorted

26 | 8:05|XEJQ*

‘ 11,000 Mexico.. .
26 s:so]\'\'q

Very loud, relays
EW

6,672 Venezuela| Very loud, elear and

: atendy
97 | 815/ YV6RY | 6,520|Venezuela|Clear and loud |
\'27 | B4MCOC 6,130/Cuba. . .. [Very loud
Nov. |
T:lOlE:\Q Q,Bﬁﬂlslmin. ...|Very loud
7:1512R0 9,635(1taly . . . . [Veryloud
7:00|LSX l0.350[.krgemina Very fine. Musical |

S:M;HJ{\BEI 5.950|Colombia | Very loud

T10/KKP 16,030/ Hawaii., .| Very, very loud

745/ HI4ABAN 1.700|Colombia | Loud, but faded

T:SSIXEJQ lll.Oﬂ(l Mexico... [Very, very lowl amd
|

P g ka

|

program
l 7:30|GSA 6,050| England. .| Very loud and clear
|

clear
8 [10:50/GSIL 6,110 England. . [Very loud, some noise
a.m.
10 9:15!".-\53 ].l5,370\ll\mm\ry Fair, but faded
10| 045 WNC  [15.055{TC. 8. . |Loud, working HPF
10 10:20 bIB l.'1,20tl1Germnny Fair
p-m.
1 | 16,030 Hawaii.. .|Very, very loud
15 | 7 9.860|3pain. . . . |Veryfine
13 9,633\ Haly. .| Very clear and lowd
13 9.580 England. .| Very, very loud
15 4 9,540|Germany |Fair
15 9,428/Cuba. . .. Very loud and elear
15 | {11,705 France.... Fine
13 6,020|Germany |Very loud
i} 6.672 Venczuela | Very, very loud
17 l Y 10.610{T°. 8. Calling DIQ
17 [10:530/GSL 6,IIO[IC||glmul. |Veryloud,some fading
18 | 715 KKP  |16.030|Hawaii.. .| Loud
18 | 740/LSX 10,350, Argentina|Loud, but very ehoppy

h]s | a:mw\\vlm l

*New Station.

6,755 U. 8. . ..|Very, very lowl
1 1

EDWARD M. HEISER,
Route 2, Box 124, Brecksyille, Ohio.
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QUALITY APPARATUS FOR

Short Waves

et LR,

GEN-WIN POLICE AND SHORT WAVE ADAPTER
Convert your hroadcast set Into a short-wave set tuning
from 80 to 200 meter:. Get exciting police alarms from
stations thousands of miles away. Airplane
communications while planes are In fllght.
Amateur phone and internatlonal code com-
munications, The blggest thrill and fan for
50 little money, Instailed in a jlfy, Plugs
direcily into the delector tube socket. Specily
the delector tube In your set, or If unrertain
as to detector tube, advize make and mode}
number of set when ordeting.

Price

No. 190—for 30, '40, "99. "12A. ‘200A ur “HIA Detertor Tibe $1.39
No. 191—for '32 or '34 [etector Tube. .. 1.39
No. 300—for '37, "37 or 56 Letector Tube 1.39
N 1—for 24, ‘35, '51, '36. ‘39 or ‘44 Detector Tube 1.39
5 or '57. 58, 77, ‘T8, 608 ne 8128 Dietector Tale 1.49

200
.WIN SILVER PLATED

] OB
1
S LR L LR S

Plated Wire will increase the Bain and senvillyity of any
celver. which ¢ eans Ihut Sou witl liear more sintions and Lider e
with these coils. Wi elontth 7ange (18-228 mr(‘r.r- using either a

SHORT WAVE COILS
‘tiie new short ware cul
kit fraturen Silver Ulated
W ire, space wound buens oft
ribbed forma. molded I
A grip ring for easv hand-
ling. Teata m
U, 8. Burean «

or 00015 mfd. rondrneet for tuning.  Wiring diagram

with colls, parately 10c. I'rice
No. 4048R—4 prong—Bet of 4 colls (16-225 meters) $1.319
No. #HBR—4 prong—Broadcust coil (200-550 met .38
No. 4065H_—6 prong—Set of 4 coite (16-225 meters 1.8
No. 408BR—8 pra Brondéant enil (200-630 meters 4

A newly developel all-wave
coil kit compriring a 3 circuit .
tuner and an R.F. coil. both ¥
husing il secondaries
which permua vou ta "”08
SHORYT WAVE
BROADCAST PROGRAMS.
1Wv means of n Binile shorting-
mwiteh arrang P
of the perahdary n

cut out uf the ciecnit thereby
winking it resnant to the - LT

Tngher frrquencien ie. inwer wave benetha. Kit may be hal for use with

either OON33 or AWK T eondenaer.  Bpecily which when ordering

5
Wiring diagram Included tree with coiis,
All Wave Tuper G illustrinted
All Waye It Fu 4ol

snd remittance in cheth or monsy order

GENERAL WINDING COMPANY
1ntorporated
254 W. 315t St NEW YORK. N. Y.

ELECTRIC DRILL

CAPACITY
4" DRILL

Weight 415 Ibs.

PRICE

$5.97

This Utility Drill is built for inter-
mittent service, always ready for in-
stapt use. and will accommodate
straight shank drills up to Y4 inch.
Weighs only 4% pounds, and has a
convenient on-and-off switch mounted on the
motor body. The three-jaw chuck has a ca-
pacity up to Y, inch, Futnished complete

4
duty rubber covered

with™ 10 feet of he“b
cord, and plug cap. erates on alternating
60 cycles. Ship.

current only. 110 volts,
weight 5 lbs.

GEN-WIN ALL-WAVE COIL KiT—Range 25 to 550 Meters
1 F s

Separately 10c.

Shipped by Express Collect if not safficient
postage included.

MONEY-BACK GUARANTEE

WELLWORTH TRADING CO.

506 Palmolive Bldg. DEPT. SWC 236
CHICAGO, ILLINOIS

RADIO’S LIVEST
MAGAZINE

Edited by HUGO GERNSBACK@

RADIO-CRAFT ia devoted to gen-
eral Radle in ail its Dphases, to
Radlo Scrvlelng ami to the ad-
vuanced set_hullder and Radio Terh-
nirian. Kinks show simple ways
out of diffleult problems. The Iat-
est radio equipment [~ 1Mustrated
and described.

RADIO-CRAFT is fully Hlustrated
with phetographs, diagrams and

sketeches. Each issue contains over
Months for {"50 illustrations. 15¢ for Sample
oPY.

$1.00
RADIO-CRAFT

99C Hudson Street New York. N. Y.

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com
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il the job?

a3 thoroughly as you should.

IT 1S always the well-trained man who wins

out over the horde of thousands of superfi-
elally trained and incompetent men,
ing thls magezine bocause you are interested in
radio. Sooner or Iater, the time will come when
You will wish to eash in on your knowledge.
thance may come over night, and then the big and
vital Question will be, ““How well equigped am § to
You are In radio beeause you like it.
You alio realize that, at the present time, there are
many branches of the radio art which you do not know
Knowledgo, these days, can
bo gotten cheaper tham ever before, It

You are read-

radio,

great and growing

Your

sn’t nocesaary

world's best radie
ket for the really i

now, to build a com

chante comes, you will

for You to go to college to beecomo proficient In
Start today,
and becomes acqurinted

no matter what branch you are interested In, you ean
Pick out the best books that are now printed.

have to get 2!t the baoks at once.
mind to get one book a month;

the others not so well equl

to build & REAL radio library
with all branches of this
art, In this page are listed the
books. We have combed the mar.
mMaortant beoks in radio; so that,

Start,
plete radie library. You do not
but make up your
s¢ that, when Yyour
fully equigped to win out over
pped.

be

IMPORTANT—AIl prices have been drastically reduced—many new books.

SHORT W A V E WIRELESS
COMMUNICATION, by A, W,
Ladner and €. R. Stener. Cloth
covers, siza 6197, 348 pages., 200

1ilusteations, 12 piates.
Prics ... — $3-46
Bhort wave experimenters who

hare grown out of 1-lubo sets will
revel in this book, Which teiis the
“how come’* of shori-wave opers-
tion, A good portion of the va)-
uine ls devoted to the amuleur and
fommercial aspects of 8. W,
tranginission.

SHORT WAVES, by C. B. Leuts
and H., B. Guble. Stff Covers,
Size 6197, 381 pages, 258 illus-

trations. P’rice was formerly $3,98.
NEW PRICE NOW,

.
Vot

THE RADIO AMATEUR"®S
HANDBODK, (New Revised Edl-
tlon), by A. Frederick Collins.
Cloth covers, olze 5%17%“, 394

pages, 116 fllusirations. 51‘97

1ee ... S
It you wish to become o radio
emateur (radio ham) thia book
tells you how. Everytbing in re-
eeiving and transmitter sots and
bow to bulld them.

—_——

RADIO THEORY AND OPERAT.
ING, by M. T. wmis, Sth re-
tised Edition. Cleth-bound; size
543811% " thick; 1.000 p ;
orer 300 illua.; 450 review g

tiena and answers. $4.38

ce

RADIO CONSTRUCTION AND
REPAIRING, by James A, Moyer
and John F, \Vastrel. Cloth eov-
ers, size 8x5”, well iMustrated, new
fevised fourth edition, containing
444 paged, still remain. sz 50
ing at the same price....... .

A handbook that every radlo set
toster and general gtudent must
have.  The diagrams aslone are
worth the price of the book,

—_—

THEORY OF VACUUM TUBE
CIRCUITS, by Leo James Peters.
Cloth covers. size 639", 226 Ilius-

trations, 226 D'“.‘.Z.$2.98

Prire. ...
1t 1s one thing to ‘‘connect groen
lead No. 1 te pink lead No. 4.

but it is another to know why the

book on short waves. Covers every
imaginable phase, including 8. W,
suberheterodynes. Television, Alr-
craft Hadio, Ulira Short Waves,
Directional Antennae. etc. The
suthors are  famous short-wave
authorities. This is the best book
on Short-Waves in print today.

PRACTICAL TELEVISION, by

£ T l.anm’.! Clath covers, siza
BWINK”, 1323 pages,
l;t illustrations. Priee $3069

This book explaina
full.

important types of
as well basic principles of op-
tles, im. mirrots, lensea, ele.

OFFICIAL SHORT-WAVE
RADIO MANUAL, Voluwine 1, by
EHuge Gernshack and H. W. Secor,
with 352 paces, Illustrations. Fles-
ible, Looseleal Leatherette Blnder,
Blze #1127, Price
Prepald.. -
The one and only short-wave manual
published. Contains constructional
intarmation on the tnest lmportant
Short-\Wave leceivera. sections on
8.W. Transmitters, Ulira Short
Waves, S.\W. Beginner's sectlon,
coil winding, > e

A.C
Packs. kinks. ete.
perimenters. sections on S.\V. Con-
verters, Antennae, Superhetero-
dynes. Amateur ‘I’hone Transmit-
ters. Super ReReneration in 8.W,
Receivel 8.W. Therapy, 8.w.
Physles, ote,

ELEMENTS OF RADIO COM-
MUNICATION (8econd Editlan},
by Jolin H. Morecroft. Cloth cove
pize T 9%”. 288 peges,

fllustrations 2_98

introductory volume, written
in easlly understandahle style, to
the more comprehensive, ‘Prin
cibles of Radio Communfostiocm.*
AUDELS RADIOMAN'S GUIDOE,
by Frank D. Graham. Cloth covers
(flextble), slze 536%*, 220 pages,
300 Miuetrations 89
Price .. -

A Dpractical, concise book Dresent-
Ing the theoretiesl and Dractleal
Informstlon for the Drober opera-
tlon, malntenance and service as
appiled to modern radio Dractice.
EXPERIMENTAL RAD!0O, by R.
R. Ramsey, Prof. of Physics, In-

+

dlans _University.  Cloth covers.

|'l'u TYxsy”, ;;':-? Dages. 168
lustrations. co.

Postoatd ... $2 . 69

A marvelous book for the experi-
menter.  Experiments galore In
faty comprehensible Ianguage.

connections are made. Read thig
book and learn tho design factors
in tube clreults.

—_—
PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. More-
croft. Prof. of Eiectrical Engin-
eering, Columbla University, Cloth
covers. gize 96, 988 pages,
%r::ruuly illustrated.
——reows .

ce ...
THE radio classie, by the dean
of radia, Covers entire radio art
21 does no other book.

Wriitan 18 textbook style, & tre-
mendous emount of useful finfor-
mation has beed ersmmed into
thia thin-paper, compact reference
work. Radic transmlission and re-
ception have been corvered, ‘‘from
*aup (o buts.’” A truly great beok.

RADIO HAND
E. Denton.
Kis%”, ju8

$1.00

SHORT WAVE
BOOK., by Clifford
Paper covers, size 6
pages. 150 gilustrations.
Price. m

RADIO ENGINEERING HAND-
BOOK, by Keith Henuey. Klex-
;ble Lulher;uei size 4%,
84 pages. 482 illustra-

tions. Price.... $4-88
Each of the 23 sectlons has been
written by s specialist! Includes
saluable " dats oB talkies and
short waves,

RAD!D SERVICE MAN'S HAN-
DY-BOOK DA
DATA SHEETS.
slzei 9112”, 200 pages, 400 illus-
trations,

Price prepaid............... 1.49
The Servire Man's atandby. Con-
tains the latest practical informa-
tion on radio servicing,

—

W_TO PASS U.8. GOVERN.
NT RADID LICENSE EX.
INATIONS, by R. L. Duncan
and C. E. Drew. Flozlble cgrers,
:rit:l 917", "l? pages, 92 {llus-
atlons, appendiz,

: 1.89

Prlen e

The most important book on the
subject ever published, Gives every
roncelvable angle which will Leip
yoU to pass & radio licenie e3-
aminstion successfully.

RAD!D OPERATING QUES.
TIONS AND ANSWERS, (Revised
Fifth Edition), by Niison and
Hornung.  Cloth covers, size 5% 1

8. 390 pages, 96 illu $2-47

trations. Pric
Contalns over 600 questions and
answers  covering all phases of
licensed radio operation. Keviged
fo rontaln much new material.
Nothing better in print.

RADID PHYSICS COURSE (2nd
enlarged edition), by Alfred A.
Ghirardl. Cloth covers, size T3%x
9%, 992 pages, 510 illustrations.
numerous tables.
Price..

The finest and most popular book
on electricity and radio. Each
tubject ls clearly diseyssed. with

the ald of dofens of aycelient
drawings. Chapters on  talkles,
tofevision, electronles and service

work, etc. Higgest buy in radio.

5 METER RADIOTELEPHONY.
by Frank Jones. 52 pages. 89
11lus. Per copy, 25
postpald..... Q
Here you learn to construct a va-
riety of 5 meter transcelvers and
antehnas. Written by the designer
of the 5 meter equipment for the
8an Francisro Bay Hridge.

Coll  dat clreult data, testing
dats, R.F_ and A.F. amplifier data
coin fact, let us say. “data of | || We herewlth present the most complete sollestion of resont Impertent radle books. We have, after
every imaginable sort—in connec- sn oxhaustive study, selected the, lumes because they represent the feremost radio books eof thsir
tlon wlth ghort-wave radlo recep- kind In print teday. There Ia & Great veriety that we are sure !t wili satialy any as
fon.'* woll as any requirement that the student of radlo might have.

- - We publish ne catalog and ask you to be kind enough to erder direst frem thls page. Prempt

shipments will be made te yeu
8 number of radlo publishers a
FOUND ANYWHERE.

DRAKE'S CYCLOPEDIA oOF
RADIO AND ELECTRONICS, by
H. P. Manly. Cloth covers. siza

Remit by money

direct frem the publishera.
nd OUR PRICES ARE AS LOW
order or eertified eheck.

We meroly act as & clearing house for

Register ail cash.

OR LOWER THAN WILL BE

619“.° 2050 Dages. 1080 illustra-

tions. New 1932 Edi- $4.88

tion. Price e
The largest work of 1its kind ever
Dut between two covers, New and
up-to-date; e atandby for every
rddio mab.

THE BEGINNER'S STORY OF
RADIO, by B. Franeis Dashlell.
Flexlble leathcroid covers. Siza
514287, 96 Dages. 63 illustrations.

k¥ $1.75

ice
repald e

!l‘hh book is written for the ad-
vanced radio experimenter who de-
slres an intelligent under-tanding
of what poes on within the radio
Ferelver. The materlal is easily
understood and does not contain
complicated  technlcaiitles often
found in other volumes.

FIRST PRINCIPLES OF TELE.
VISION, by A. Dins
covers, size 639,
lITustrations
Price
A real review of telerislon fn de-
sicn, constructien and operation.
‘Phis  amazingly  comDrehenslve
hook contains many heretofore yn-
puhilhmd facts on thls absorbing
tapie,

FUNDAMENTALS 0OF RADID,
by R. R Ramsey, Professor of
Physles. Indisna University. Cloth
cotverl, 1lze $%36°. 372 pages,
11tustrated,

Price n"D-ld..._..-........,..$3-46
The backbone of the radio art.
This book gives you the founda-
tion on radio from A to Z.

"~

3R plae:

OFFICIAL RADIO SERVICE
MANUAL, Volume 4. by Iugo
Gernzhark and C. Walter Palmer.
Klexible. looseleafl leatherette cover,
slze 93127, over 2,000 {ilustrations,

"o >ri
e Ik Fiee 63,00
e38 work.

RADIQ RECEIVING TUBES, by

Moyer_and Wostrel. Cloth covers.
dize TUXSY, 298 pages, 18]
Hluatrations.

— %Y

Ons of the finest hooks on vacu-
um tubes. Everything worthwhile
on the subject treated In & mas-
tertul manner.

—_—
PHOTOCELLS AND THEIR AP-
PLICATION. (Serond Edition,
by V. K, Zworykin and E. D.
;glzhon. Cmgoﬂ;l‘lﬂs' slze 514x8”,
Dafes. 1 usira-
tions.  Price 52-88
Does thias book tell you why and
how to use light-sensitive cell-?
The answer is that the first edl-

tion was a “sell out,”" and the
second editlon. brought right ua
to date, 1s even a better volume.

Enouch sald.

ELECTRONICS, by R C. Hud-
son.  (Cloth corers, size 6x8”, 134

;".rf:e' 45 1lustrations. $l-95

Whether

receiver (lagran or tuhe data.
every cancelvable kind of radlo set
information needed wlil be found

in this great sercice manual.

ORDER DIRECT
FROM
THIS PAGE

ELECTRICITY AT HIGH PRES.
SURES AND FREQUENCIES,
by Henry L. Transtrom. Paper
covers. slze 743514"’, 248 pages,
141 illustratlons.

Price Prepaid......c....._... .

A marvelour book for the student
in elertrlelty and radlo. General
fundamentals lead up to a rom-
plete discusslon of every type of
Tesla and Oudin high-frequency

OFFICIAL RADI0O SERVICE
MANUAL, Yolume 5, by Huwro
Gernsback and C. Walter Palmer,
Flexlble, looteleaf leatheretle
eover, size 9x127, over 3,000 1l-
lusnaulous, tg‘l" bllb'loon Dages.
Printed on n o
praber. Price Drepaid...... $5’86
This 1835 Manual is the most
authentic and  ¢lahorate service
Rulde ever used in the radio field.
There has never appeared such g
eoinplets radio manual as this one.

HOW TO
ORDER

a3 shown.
(in U,
wil

We cannot ship C. 0. D.
Some of the Wbooks
8. only.),
be shipped
Postage is not Ineluded by you,

coils. Gelssler tubes. ete.: con-
struction detaifs of Tesla coils
are given ih Rreat profuslon. THE
ONLY BOOK OF ITS KIND.

THE RADIO  MANUAL, by
George E, Sterllng and HRob't S.

Our prices are net,
sent prepald
Those that are not thus ilated

by exprees colleet if sufMeiont

FOUNDATIONS oFf RADIO, by
Rudoiph L. Duncan. Cioth covers,
size 5%1!'& 246 pages, 145 1lluss
trations. umerous
tables. Price .$2.47
This textbook gives you the funda-
mentals of electriclty as appiied
to radio. It equiPs you for further
study in the feld of radio.

RADIO P

Kruse. E.E. 2nd enlarged editlon,
Flexihle rabrikoid covers. Qize

5%18”, 805 pages, 348 $5.88

illustrations. Price

4 complete Radio Course for the
operator, the technlelan. the ama-
teur, the studen! and experimenter.
Everything  imaginable in the
whole radio art Is covered in this
great book—the *‘radin Bihle* of
the amateur. DON'T MISS THIS,

BLICATIONS

Please mention SirorT WAVE CRAFT when w

EXPERIMENTAL RAD!O EN-
GINEERING, by John 1f. More -
eroft. Cloth covers, gize 639”7,

346 pages, 250 11} -$3-46

trations, Price .

A student’s book: devoted to the
principles of radip aAppatatus; in-
tended to acrompany a eourse iIn |
electeicity. The best of it kind

“This book is wrliten for the
reader who may wish to know
some(hing ahout what js foing on
and who has not heretofore given
the matter much attention.” says
the suthor. Nead it and learn
how dry rectlfiers, vacuum tubes.
batteries. teleslsion tubes, and
other apparatus, work: get the
“low down'* on clertrons and atoms

MODERN RADIO SERVICING
(204 Revised ancl Greatly Enlarged
Edltion of Radlo Servleing (lpurse)
by Alfred A, Ghitavdi. Cloth cov-
ers. glze 8 x 6%, 1300 pages. over

700 fllustrations, 4 00
. .

I'riee e .
One of the rreatest text hooks on
radio servieing. 'ontains hundreds
of faets on  un-to-date serrlelng
methods—construetlon  and  opera-
tion of latest test equipment, auto
radios, all-wave rereivers, ete.

RADIO ENGINEERING, by
Frederick Enmons Terman. Cloth
covers. smize 6r3“, 700 pages, 425

Price oo $4.88

Nat a book for the beginner in
radin. but s referenre volume for
the technician who wants modern
Information on the deslgn and use
of band-selectors, automatie vol-
ume contrel. diode detertors, and
the thourand-and-one units and
rireult arrangements whieh have
heen reeently developed

97 Hudson St.

riting advertisers

WwWWwWWw.americanradiohistorv.com

PRINCIPLES OF RADIO, by
}geuh’ ?l;n-p"h:" A. Cloth covers.
ilze 81 o Dages.

306 Lllustratlons. Price $3-46
A marvelously written textbook
with the latest radio Drineipias,
including ycreen grid and pem-
tode, amplifiers, eote.

NEW LOW PRICE
RADIO BOOKS

Here are 14 new, up-to-date
books on every roncelvable radie
subject. Just published.
in _every sense. ALL
UNTFORM from 64 to 72 pages;
30 to 120 {llustrations.

written by
suthers. Order by Number,

No. 1 RAD!O SET ANALYZERS

No. 2 MODERN RADIO yAC-
UUM TUBES
No. 3 SUPERHETERO-

THE
DYNE BOOK
No. ¢
No. 5

MODERN RADIO HOOK-
No. 8

UPS, by R. I, Washburns
HOW TO BECOME A
RAD!O SERVICE MAN

N GING ELECTRIC
10) ETS (1]

., by C. E.
NKS & WRIN.

Experimenters)
STIONS &
. by R, D.

RADID &

ECORDING
Ail‘DUT 17,

s
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No.
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S-W Scout News

(Continued from puge 635)

Report from Richmiond, Va.

Enclosed herewith please find official

listening post report.
Oect. 13, TFJ,

|

Reykjavik, fceland, 12295 l

| Information pamphlet, how

| instructions and [llustrations,

ke, Good.
Oct. 13, GBU, Rughy, Zngland, 12,290
ke, Fair, .
Oct. 14, EAQ, Madrid, $pain, 9,860 ke.
Good. [
Oct. 14, HBL, Geneva, Switzerland, 9,565
ke. Weak, .

Oct. 14, HBP, Gemneva, Switzerland,
7,799 ke, Good.

‘Oct. 14, RNE, Moscew, Russia, 12,000 ke.
Good.

Oct. 14, 2RO, Rome, Italy, 9,635 ke.
Good.

Oct. 14,. YV4RC, Car:cas, Venezuela,
6,375 ke, Ver good.

Qct. 14, CTylAA, Lisbon, Portugal, 9,625
ke, Weak. .

Oct. 14, TIGPH, San Jcse, Costa Rica,
5,825 ke. Fair,

Oct. 20, ZHJ, Penang, Malaya, 7,630 kc.
Weak.

Oct. 20, HAT4, Budapest, Hungary, 9,- |
125 ke. Fair, .

Oct. 20, RV72, Moscow, Russia, 6,611 ke.
Very weak. . . .

Oct. 20, XECR, Mexice City, Mexico,
7380 ke, Very good.

"Oct. 20, HCIB, Quito, Ecuador, 2,214 ke.
Fair. .

Ilqrov. 1, VK3ME, Melbourne, Australia,
9,518 ke. Fair.

Nov. 3, CT1GO, Parede, Portugal, 12,396

. Fair,

Nov. 11, W10XFN, Rapid (.:it.y, S.D,, 6,-

350 ke, Very good. This station held from

7 a.m. to 6 p.m. L5, .
Nov. 23, LSX, Monte Grane, Argentina,

10,350 ke. Good. A. B. RICE,

3432 Hanover Ave, Richmond, Va.

ke

Listening in at Freeport, Pa.

® DGU, Nauen, Germany, 9.67 meg. has
been relaying the programs of DJA,
DIN and DJC after §5:05 p.n.

When special programs are sent from
Germany DIQ, 10.29 meg. 18 generally put
in use with one of th2 standard waves.

WEA, 10,68 meg. and WQV, 16.80 meg.,
are generally used to work Germany and
Russia on special breadcasts.

HHAS-3 on 15.37 meg. and HAT-4 on 9.12
meg. are being heard very well.

2RO, Rome, Italy, has a new schedule.
They are on 1lEl meg. at 8:15 to 10:15
a.m.; then from 11:45 a.m. to 2:30 p.m.
On 9.64 meg. from 2:30 p.m. till 5:30 p.m.
On 9:64 meg. every evening except S}zn'-’
days, at 6 p.m. with the “News Bulletin.
On 9.64 meg. Mondays, ngnesdays and
Fridays 6:15 to 7:30 p.m. with the “Amer-
ican Hour.”

CT1AA, Lisbon,
963 and 9.64 mey.

meg.

I%KI 15.04 meg. and RIM 15.25 meg. can
be heard almost daily phoning each other
at times until 9:45 a.n.

HVJ on 15.11 meg. comes on at 10 am,,
Saturdayg. then again a: 10:30 am. as
they do daily.

YyVR, 18.30 meg. phenes DFB 17.52 meg.
at 10 a.m. almost every day. .

PCJ on 15.22 meg. has Leen on daily, al-
though they should be on only several
times each week. .

HJIN, Bogota, Colombia,
ahout 6.82 meg,

YV8RE, Barquisimeto,
is on 5.88 meg., 6 to 10 R.m.

HI1A on 6.19 meg. is being heard about
every night a good signa..

Radio Coloniale on 15.25 meg.
coming in very well.

XEFT on 6.12 meZ,
but with poor modulation
strength.

The Addis
operates on 11.93,

SPW, Warsaw,
at 11:30 a.m, daily.

ANGELO CENTANINO.
Box 516, Freeport, Pa,

Portugal, has been on
of latc instead of 9.59

S.A., is now on

Venezuela, S.A,

is now

is heard at times
and signal

Ababa, Ethiopia. station ETA
7.62 and 16.42 meg.
Poland, is on 13.63 meg.
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Advertisements are inserted at 5¢c per word
dealers. Each word in a name and address is
for the March issue should reach us not later than January 6th,

to strictly amateurs, or 10c & word to manufacturers or
counted., Cash should accompany all orders. Copy

PATENTS & INVENTIONS

BOOKS

U'SED  NATIONAL SW32s  ALL
models with tulx-_u anil any three sets
ARMY-NAVY GIVES F REE[of clls $15.00, Nutional FBis $22.00. | 1AVE YOU A ROUND, PRACTI-

other receivers, WIARA, Lutler. Mo,

NATIONAL | ACRWS, f SETS
colls. tubes $18.00. 210 Amplilier
$3.50. Humless 1. elimlnator $3.70.
J. Tate, _'_'.IJS simpson,  Ardmore. 17a.

FOR SALE: COMPLETE, PrILOT
A.C. NBuper Wasp, Works DKL $10.00.
Also converter $:.50, Glen €. Mil-
ler. 905 Choctaw, Alva,  UOkla. QSL—CARDS—SWL

SKYRIDER& CITEAP—SELL OR | TROPHY CUP WINNER TYVE
irade—an use eamerfas, lvnses, hino- [QR1.. SWE ecanls.  Reply (etters,
culars. etr. Wellz-Rimith Radio Corp.. |Samples? (Stainps). W-8-E-3-N, 1827
26 N. Wells ¥t.. Chicago. [Cone. "Toleo. Ol '
instructions for rewinding armatures.| HAWK THREE TURE CHEAP 3 \TTRA
330 definitions of electrical terms, &1€:| geventeen to one hundred Sixy meters. MOELMG RIS raFli‘Tiarr:\.ll:mlAC‘
A1 in new, Fevised book with simplified| 51,1 17, Rea, Carrollton, Mo. LTI vl G i

Fndorsed
RAD10 ENGINEERING

Only $1.00 postpaid.
Hoyne Ave., Chi-
TADIO FNGINGERING, DBROAD. | CUSTOMBUILDERS OFFERS TOT
casting. aviation and police radlo. Berv- a hew service. Any radie equipment
feiug. Marine and Morse Telegraphy huilt to your specifications. Write for
taught thotoughly. All expenses low. details—no obligation. —Custosubulld.
Catalog free, Dodge's Institute. Coit 5% Dept. 113 West 57th, New
st,, Valparaiso, Ind. York City.

SHORT WAVE COMPONENTS
4 RBAKELITE TLUG-IN COILS,
wounil on tuhe hases .30, tall furms
.A0, six prong .73. Noel. 723 Birch.
Scranton, Pa.
MISCELLANEOUS

e - l SHORT WAVE RECEIVERS
SALE TRADE MIDWEST _DE- . B .
Luxe Sixteen All-wave Rereiver. l.lrue\ OIS LAW  CAICULATOR—| TMMEDIATE DI-II“;I\'ER\'—RIIII‘-

for service on
expenses pail.
to apply,
Dept. 4.

radio operators” training

eal invention for sale. patental or un-
afreraft, ships. Salary,

patentend? 1f so, write Charteted Insti-
tute of Ameriran Iowventors, Dent. 92.
Washington, D.C.

PATENTS. REARONABLE TERMS,
Rook and advice free. L, F, Bandolph,
Dept. 714, Washington, D. <,

29¢, tuntinental.
Indisnapolis, Ind.

Bog 344,

GENERATORS

TWENTY PRACTICAL AXD LO\V]
cast changes converting uld gencrators|
tnlo pew  generators and motors lao-
n00 walt capacity, d ¢ or a ¢ eurrent,
with § to 100 volts, for radio opera-
tion, power, light, or welding. Also

by thousamis,
Autopower. 114 B.
cago.

INSTRUCTION 1

“HAM’* OFFERS AND WANTS

MOTOR GENERATOR BARGATN.
Botine Fleetric Two unit coupled 110
1Lt 10 110A.C. 60 cveles. 300 Watts|

outbut.  Coniplete  with  line  uoise . . e iy
filter, rPgulnh;r. long  extension oiwel  PACKMAY RADIO ENGINEER.
Mug. Latgain $23.  Also Westing- Ing School, Valparilse. Indlana. offers
P /BIET 1100.C. motor, cow-| Complete tuilo truining aml employ- |
pound winding $7.50.  Write, Phone ment service. Free prospecius.
L. Menler, 563 West 18ith Street,
New York.

1 2 Lightning Sllde Rule; solves all prob- N 1 K relde
Tam  Amplifier. Feriman _ Sation| 35, &30 s\'ulln ale per repaid: 89 Skyriders
i ge. Current and Resist- | 795 a R-
Finder Osclllator. Small llangkt;e';:; e Power. teire Sizes. ete. Range: 1 ;;._‘_‘:3 !:ﬁ'"::lz 123 I'R-16s
Slenn micra-amp. 1o 1000 amns.: | micro-volt | Revens $41

to 10.000 volts: 1 micro-pghm to 10 meg- marlund RCA
- lnhms: 1 micro-walt to I0 megawsttts;| transmitters at

wire sizes 0 to 36 B. & B. gauge, In- B
¢50 TAKES troductory price $1.00 prepald.  The gl:::.lml;ul;j::.edi\lo“ elte. - Menry ftadio

aw-3, power| Dataprint Co., Box 322, Ramsey, N.J.| —
t “RADIO BUTILDER"—25% YEAR.

all in 8 neat) — ——

gend stamped CALLBOOKS. IANDROOKS, Q8L |36 Crystal Sets; 8Sh ve | H

Button, Aber-|SWIL s, Write for pricel.[lhueprims. SNample ‘i"":‘ ‘e'Lm;::-'
torles, 151-A Liberty. San Franeisco.

FR EE—/:st out:

NEW 1936
BARGAIN RADIO TREATISE
64 lllustrated Pages—Two Colors

Want  Sliver  Tlallierafter
simllar Dbandspread
Watt, Chanute. Kas,
ATTENTION—HAMS,
73 watt xtal  xmntr,
suppivs. monitor, Key,
eabinet. For details.
envelope. WIPQF-IL.
deen. So. Dak.

5Ds Ruper-
A1l National. 11am-
Colllng  recelvers and
lowest prices. Cole

receiver.

Curds,
WSDED, Holland, Mich!gan.

For Radic Servicemen, Deslers, E:perimenters
and Short-Wave Fans.

Aside from a wealth of radle Information. dlagrams,
formulae. short-wave hook-ups and other practlcal radlo
hints and data his Interesting hook contalns modern glass
and metai.tube retelvers at unbeatable prices. Complete
Publie Address Systems from 6 watts up to 10 watts—ail
high quallty., puaranteed systems at prices wileh will
amaze you. Latest type all-mietal and Rlags tube testers
and other test equipmert. Complete informatlon on the
famous 5-Tube Doerle Deluxe A.C. Rhort-Wave Recelver
and many other interesting short-wave equipment. This
catalog carries & large array of modern radio equipment of
interest to all classes of radio Servicemen, experimenters
and fans,

WRtlTE 'II'{OEAY_'I_—-Enclose 2¢ in letter for
postage, Radio Treatise sent by ret i,
IT'S ABSOLUTELY FREE. y veturn fmat

RADIO TRADING CO.

101A Hudson St, New York. N. Y.

tinsuéih‘ STRE
NEW YORK CITY
OFFICIAL DOERLE
SHORT-WAVE RECEIVERS

d/ﬁ’.ﬁ?’

See pages 626 and 638 for our other “ads.”

IMMEDIATE DELIVERY
EASY PAYMENT PLAN

National, Hammarlund. Patterson. R.C.A., Breting.
e, e ver and. thers,  LARGEST
STOCK to select irom. Send 6¢ stamps for information.

— Actual Troubles in Radios

BY BERTRAM M. FREED
Consists of 200 pages {($6 dlagrams} of
proven solutions to service breakidowns
which have stomd the test of time. Teils
how to locate nnid make repalrs on over
five hundred different model receivers.
One [ree supplement. For sale by lead-

ing mail-order houses anmd radi 33
DELAWARE RADIO SALES CO. $obbers or direct from us. Price $1.00
403 Delaware Ave.. Wilmington, Dela. SERVICEMEN’S PUB. CO.

I 1724 Washington St.  New York City

Please mention SHORT WAVE CRAFT When writing advertisers
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* USES DOUBLET OR STANDARD ANTENNA,
* 8 LOW-LOSS PLUG-IN COILS.
* RANGE |15 to 200 METERS.
* MICROMASTER BANDSPREAD DIAL.
* MAGNAVOX DYNAMIC SPEAKER.
* BEAUTIFUL CRACKLE CABINET
* HEADPHONE RECEPTION IF DESIRED.
* SENSITIVE REGENERATIVE CIRCUIT.
* TONE CONTROL,
takned threugh the use of a very Ingenins
I having a rutio of 125 to i tw
polnters IFurthermore, two knobx  jype
Dnrovided, making possible fast aml slow
— titning.  No louger are the forcign bragil
3 stalions erowdel on two or thiey

divisions of the inl. Tiwey ars
e *nread out over a goodly portion of

pa— ¢ e—
°2
NATION-WIDE READY 'I'O OPERATE [r_l}::ingl{lul Ihereby  greatly shinplitying

TESTIMONIALS Less 2 Beost. coits— | 8_| OW-LOSS PLUG-IN COILS

F¥1.:5 +atia
PRAISE THIS SET! JEVERYBODY'S  talking  nbout Hm}:— The use of plug-in colis s still the most efMeiont

the new 5-Tube hocrte D method of ¢hianging from one band 1o anwher,
. Lux¢ Short-Wave Rereiver. 1f you are interested in That is why they are used in this Doerle receiver., 8 coils
Dear Sirs: short-waves, avail yourself of “rhis eppoerinnity (e are nrm'lduvl‘!rf, cover the range af from 15 to 200 meters in
Just a line or so to give you an idea of ligten to this vemnrknble set with no obligntlon to 4 bi""?]- viz: 20. 40, 80 and 160 meter hands, ‘)'I'hese colls
what my Doerle A.C. 5 hauled in during a my Bt unless yonooave ahxobitely satistied  with its g\re ‘:;fl (:f. ::-l;\ti‘zullulu:_:lks-lﬂrur}g 1ype ;uullnre used 2 at 2 time.
2 weeks listening test. All of the G and Iy performanee.  Use the eanpon below for fust service. o Toerf1s) Lom AL orms 'I”}d designed especlally for
siatious were recelved also TIEN, WONEF, the Doerle receiver, they are {ghly etticient.
PRADO. TLILARE WENAL.  AW3IXE ‘USES ANY TYPE AERIAL EXQUISITE WORKMANSHIP
}}r‘-‘(‘ll\m CJI:(;IL\HI‘![ 5{':‘-:,—_,{%3”‘ Ylgﬂg Regardiess of what type a rinl you have, thig re- All parts are mounteit on a single, eadmijum-plated chassis
\\'.(‘l‘lC’l“ C’.l'l--\'\ CWINAL. WONANL eeiver makes provislons for nsing it. Either the and contained [n a large, handsomely-finished black erackle
WIXAZ, LAG. . WESGWY. HC2it.. tundard inverted-L (ype o polse-froe donblet type cablnet.  The (Hat and speaker grill are praetlcally the same
HIZARD, KEL I8 WS HGARD, ney ntilized.  Thisx menns that this recriver can (lamater amd are symetrically cenfered on the fromt panel of
WNIt YUIRC. Z. IYK. FYA. YU4RC b wsed in ALL localities. the calilnet therehy presemting i professional amd dignitied
) LG 1T 3 ‘e YR, appearanee,
33}]|§]|)»‘|u|."ﬁ\_l\v1:\ 'xn',“'-‘r!"\v\g‘_\t\f,,"}_';,“_ SENS'T'VE REGENERAT'VE CIRCUIT Provisions are made ior using headphones if desired with
2RO, TRM. JYR, UK3LKI.  All stations Two tuned stages. regenerative detector, three AL switch to cut out the dynamic speaker. A ftone econtrol is
come In with strong carrlers with o Q8Ad- stages with  powerful” 41 pentode outjmt aml per I‘fo"li'lﬂl M'“ckh uot enly varies the tone but helps materially
T—R9 plus fectly nstehed dynamie gpeakor—all  these e to reduce back ground hiss.
FRANCES KMETZ contrilnte to the preat power apd fine O N TG FAMOUS FOR DX RECEPTION
213 Linden St.. Allentown. Pa of this recelver. A speciad sntenna-treinn sehem Hundreds of testimonials In our files attest to the superlative
peritits perfect allgnment of both antenna and de performance of this world-fatnous recalver, Neveral of these tes-
Gentlemen: tectur tuning eircuits withont afecting the setting timontals are printeil on thils pige. Nt measures 1714 "8 x8%,
i Here lsi ndl L of Slguﬂ-\\tli e Slilli‘ﬂﬂsnl of the tuning dial hilxrh I.\';-l \.iillazhlln‘é?, II)I?" :.;,lgslnz ;\'nlg“hlcs., h J)r
ave  receive 1 short thane th my signed for 20 veit, 54-80 cyele, A.C. eperatlon,
Doerle AC3.”" with a sery lpoat; ‘seclal for CONTINUOUS BAND- No. 5000—Docrle 5-Tihe DeLuxe A.C. Short- Wave
short-uave work FEAQ—M b Receiver complete with 5 matched tubes and coils,
NPPALN 1X Mausgs. SPREAD Completely wired amd tested INOT SOLD IN KIT
5 P8 I Cotitinuous hindspread on the entire FORA $27 54
¢ range from | o 200 meters s ob- Your prlee 0

Set of 2 hroadeast coils $1.75 additional. Add $2.50
for 110 volt 25 cycle model or 220 volt 60 eycle model,

T ILHARDB  Barranqullly
I'"RADUO—IUohamba, F |
Iierlin German

KA. CRIO—Winnipe Canud
New  York, N.Y WRNEK—I'tis

I HISB—Tauwna City, Panan '__________________________I
1'aris, Franee: GRC-GSL—Ihven 64
2zl - . e | RADIO TRADING CO., 101A HUDSON ST., NEW YORK |
— e'";ld :Rp.nm. a:ml‘C‘OI) -H Cantain ' Gentlemen 0.3 I
L";;gn L, x . [ enclose dollars ¢ents, for your new Docrle 5-tuhe
the third and best receive ' I DeLuxe Short-Wave receiver on a five day free trlal hasis If. at the |
nwned in the short time | luve been | ¢ f tive days ufter receipl of radlo. | am not perfectly satisfied, T will
lerested b Shorl \Waves : » ou fur return g true! ion: ['non receinl of the radio. you |
iy : wio S B } w fund me full wutehase price. | agree to pay express eharges |
EMERALD 1. DELBREGGE. id uther ther

Rose-Mary Dahlia_ {ardens. ful duts

(1]} LIFI | 1l
Martins Ferry. Ohio, | C.0.D. SHIPMENT. 1 " loll cents deposit, |

DO NOT DELAY | balanee of jollars eenis C.O.D [
N RITE TOOAY
Original Letters Plus Qthers May Be by o Tl | ot Name |
Seen Ar Our Office ior Dostage. Buying | dres i
I To State
\‘; 7 e e [ _I

RADIO TRADING CO., 101A Hudson St., New York City

I'lease mention SHORT WavE CRAFT when writing advertisers
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An Experimenter’s
Super. ‘

(Continued from page 631) !
Layout of Parts Important

By placing, first, a transformer, then

a tube, a transformer, etc., in a row,

feed-back due to inter-action of leads from
transformers and tubes, was reduced to an |
absolute minimum. It was not found nec-
essary to shield any of the plate or grid-
leanks in the LF. amplifier circuits. The
R.F. gain is controlled manually by a vari-
able resistor in the cathodes of the first
two LF. tubes. Automatic volume control
is also taken care of by voltage furnished
by the 2B7 tube to these tube stages. The |
third stage uses the pentode portion of the
9BT tube. This pentode section is biased
by a suitable resistor in the cathode leg.
This resistor ordinarily must be found by
experimentation, due to the fact that this
stage can be very easily overloaded. The
bias voltage should be so adjusted as to
prevent such overloading to oceur. he
I.F. frequency does not mnecessarily have
to e the same as the author used, but it is
advisable to use an LF. frequency that is
fairly high, thereby decreasing repeat
points on the tuning dial. Remember that
if the I.F. frequency is different from the
one used in this receiver, the oscillator
turning coil must be altered accordingly.

The 2B7 supplies the necessary high
voltage for the A.V.C. action.

The beat oscillator is constructed around an
identical LF. transformer. It is n straightfor-
ward oscillator circuit, It should be thoroughly
shielded. including the lead to the diode. The
coupling condenser used in this lead is made
up of two pieces of push-back wire twisted to-
gether until the proper coupling is achieved.

The frequency meter is an electron-coupled cir-
cuit of high stability and must be built in a very
sturdy and rugged manner. It must be totally
shielded, with the exception of a small length
of wire, determined by experimentation to ob-
tain the proper signal strength. Calibration for
the meter is obtained by beating this signal
against the incoming carrier of known fre-
quency. After a few of these points on the dial
are found. a suitable curve can be plotted on
wraph paper. This frejquency meter is equipped
with five plug-in coils, covering the range of 10
to 200 meters.

The tuning meter must be by-passed.

The beat oscillator can be used for aligning
I.F. stages. Lot the beat oscillator and all tubes
thoroughly warm up, then adjust all the LF.
trimmers for minimum reading on the tuning
meter. This is indeed the most simple way of
aligning these transformers. —After the L[F.
stages are all in adjustment and the receiver has
been tuned to a signal, Teadjust the beat oseil-
lator for the most pleasing sound, ordinarily
about I ke. off the LF. frequency.

The high frequency end of the set should not
cnuse any trouble whatsoever. Merely tune in
any signal, be it C.W. or otherwise, with the
three band-setting condensers and then use the
hand-spread condenser for all tuning in that
particular band. l

INATES

Operates WITHOUT PRE-AMP TROUALE

HIGH IMPEDANCE—2000 OHMS
THIS MICROPHONE 1S HIGH
ENOUGH IN IMPEDANCE TO
OPERATE DIRECTLY INTO
GRID ... BUT NOT HIGH
ENOUGH (ONLY 2000 OHMS)
10 INTRODUCE SERIOUS
LOSSES IN LINE UP TO 200"

Roplaces condenser and crystal
mikes 1o Changes pecessary
Elminctes wpul

s iosses. E

EL
HUM

MODEL RB-H. far
speech and music.
LIST $42.00 with coup-
ling. MODEL AS.H. lor
speech. but can also
be used lor music. LIST
$32.00 with coupling.
Wrile for Bullelin H

tzouble and leedback

!.JlrFHEITﬂ"I' -RND-
SMOOTH-ACTION

STANDS

| fﬂ:‘
Y rLhenres
po i

—_—

Posilive. non-sliding, ball-bear-
ing clutchl Will never wear out
. . . never require adjusiment.
WILL NOT “"CREEP”, Tightens
with only Y3 turn of clutch. Mike
can be rotated without loosening
clutch. SMOOTH. PNEUMATIC-
LIXE ACTION up and down, A
model for every purpese, WRITE
FOR ILLUSTRATED BULLETIN S.

syt STt
iva g Twea

#dT Pemy

R = "AMPERITE [umpany s& jerisrvay  Nw vOR«

tily =
MICROPHONE

“COSMAN 4" 5-Band 4-Tube Receiver @
e e

The vear's outstanding inexpenslve short-wave re-
eelver. I'rovides Bamd Spread tuning of any sig-
. T'ses twa of the new Metal tubes: Built-in
speaker: 1 meler tuning range
Srvand switch coll assembly—no plug-in coiis
17 Airplane Dial; Hammarlund Tuning comlenser;
Buiil-1n power supply and numerous other fea-
tures found only higher priced recelvers. Uses
four tubes: 2-6K7's: 1-43 and 1.2545. A.C.-D.C.
Choralituit of parts and instructi
omplete of parts and instructions.
Not wired, less tubes and cabinet $10'50
Wired and tested. Exira. - ...$2.50
4 Matehed Sylvania tubes L o
All Metal Crystallized Cabinet tor *'Cos- 125
AN 87 i s K

Send For Our New 1036 Catalogue.’
TRY-MO RADIO CO., INC.
85 CORTLANDT 8T NEW YORK CITY

Disiributor; Powertone Electrie Corp., 179 Green-
wieh St., N.Y.C.

anmic

N e

TUNING B,
I ME TER. mi. &80 3w, )

~ TOP VIEW DF CHASSHIS —

TBANDSPREAD ,

/

r

& AND TUNING
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verda| | |
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w O 5@ |
b I T ’®' am &
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1 t| | BAND SETTIMNG CONDY.
-L\cumoscusm 200" X
Top and front views. ‘

PEERLESS Rreadboard Power Supply. het
PEERLESS 1-tube Rlackhawk
celver with set of faur Is 1%
unwired. less tube, Imtterics & .40

$2.95
redesigned re-
to 200 meters
Colls $2.25

Wired and Tested 50
Ret of twe eoils 200 to 550 meters 75
Ravtheon 30 % AR s Al
Crmplete set of three 1Burgess Tatierles BAn

Limited Quantity—FIRST GRADE TUBES!
16 82 47 [l

|0 k1] 33 36 | § for $1.00
He 2000 28
Wrlie for information on Peerless Transmitters
Receivers—Transeeivers,
Cable Address ‘‘Uneledave’™

Lang Distance Phone 4-5746
Include 209 deposlt with r.0.d. orders

Prless F.0.8. Albany Foreign Trade Solleited

Jnm————

SPECIAL

FOR THIS MONTH

Send $1.00 (3$1.25 Canada and foreign) and we
will send you SHORT-WAVE CRAFT for Eight

months. DO IT NOW.
SHORT WAVE CRAFT
99-101 Hudson Street New York
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Without doubt you will have to £0 a long way to buy better make the study of this field of radio much simpler. The volumes
books on short waves than you find on this page. Each book is  on this page are the finest hooks on short-waves which are pub-
written by a well-known authority on short waves -« . each book  lished anywhere today. Order onc or more copics today . . . find
bas been carefully illustrated with photographs and diagrams to  out for yourself how fine they are. Prices are postpaid.

o —— = —=ram = = -
101 SHORT-WAVE HOOKUP
Compiled b, e Editors of SIIORT WAVE CRAFT e
How to Get Best Short- S DI ' —
nd disgram illustraied in plsy
Wave Recepﬁon ngh explutiation of what thie | 2 1
8. 7hnynn- are res: 'n-d. h [
3 . oot '3 ol reslstors, etc.. in iact,
By M. HIARVEY GERNSHACK frerythiug you want Lo Know in order tu build the sel or to |3
b tells 3nu everything You ever wahted tn kanw look up the dain reciuired.
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National offers a thoroughly engineered part for nearly every radio pur-
pose. The entire line cannot be compressed into our twenty-page cata-
logue, much less a single page. But look over the group above. Trans-
mitting condensers from the little 1000 volt TMS in the foreground to the
12,000 volt TMA at the rear. Low loss ceramic coil forms for every
amateur band. Low loss sockets for nearly every tube type, from acorns

to power pentodes. Flexible couplings from the little TX-12, which will

work around a corner, to the big fellows for heavy condensers, high volt-

ages, and low-losses. Strain insulators, spreaders, lead-ins for the an-
tenna: stand-offs, chokes, dials for the rig. National has what it takes.

NATIONAL COMPANY

61 SHERMAN STREET MALDEN, MASS,

www americanradiohistorv com
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QUALITY INSIBE AS WELL AS

OUTSIDE. ats the Jecret of Wedive
Radio with Six Wave Beasd

H’-
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“MEIAL OR GLASS -
6 WAVE BANDS

18 Tubes and 6 wave bands are but
two of the 80 advanced features
that include every worthwhile ad-
vantage, that even the most critical
radio technician andenthusiast could
ask for. Some of the other exclusive
features are: Station Finder Bution,
enabling “hams” to secure CW—

set between stations—38 Tuned
Circuits give Maximum Selectivity

4 Gang Condensors—Reinforced Capacitors
and Pre-aged Intermediate Frequency Trans-
formerspreventdrift, etc. The balance of the 80
features are descril in detail on pages 12 to
2linclusive, of the new FREE 40-page catalog.

Before you buy any radio, write for the free
40-page 1936 catalos, and learn about the
successful Midwest Laboratory « To - You

| policy that saves you 309 to 50%, that gives
you 30 days free trial in your own home.

Vo middlemen’s profits to pay. You buy
| at wholesalc price, direct from Laboratories

... making your radio dollar go twice as

far. You can order your 1936 Midwest

radio from the new 40-page catalog with as
much certainty of satisfaction as if you were
to come yourself to our great |aboratories,

i

- SAVE

!
80 Advanced Features |

Silencer Button, which silences the | P€

L 4

J

|

4
g

A | YAt iy

NCE again, Midwest demonstrates its leadership

by offering the world’s most powerful super de-

uxe 6-tuning range radio. It is a master achievement
...today’s most highly perfected, precisely built,
laboratory tested unit. It is a radio-musica{instru-
ment that will thrill you with its marvelous super
rformance...gloriousnew acousti-tone...crystal-clear
| “concert” realism...and magnificent foreignreception.

Oniy Midwest Gives 6 Tuning Ranges (41 to 2400 Meters)

Midwest is the only radio in the world that posi-
tively covers every possible and useful wave band.
Accurately made, preciscly assembled, rigidly tested,
this 18-tube Super De Luxe radio assures the brilliant
super performance that radio“hams” and enthusiasts
demand, The 18 tubes permit of advanced circuits makins
it possible to use the tremendous reserve power, and to
exert the sustained maximum output the powerful new
tubes.  These scts are vibration tested, many times, until
“creeping screws" and other means of adjustment arc lock

permanently in position. Jt is interesting to note that this
is the only home Y b
receiver that is i

"~

“aged.” All shrinkage L
and driftare completely
eliminated by the use
of such features as
reinforeed capaci-
tors, pre-aged mter-

meJintc requency
transformers, as well
aselaborate pre-aging o,
tests and processes.

““A™ BAND
CHART

3

4% %2400
METERS !

|

(OMPLETE' |
wille S8 Fubes|
G GIANT
| THEAJRE-SONIC
T\ SPEAKER

TERINS 550w os $5 %00

The Midwest “A” band chart, illustrated at left,
shows how the perfect reception of the Midwest
cqualizes the widely varying powcrs assigned to
thosc fortunate stations enjoying cleared channel and
semi-cleared channel broadcasting, These stations
come in clearly and with equal volume. The short
wavering lines indicate that many stations are operat.
ing on the same wave length. Thesc stations are useful
only when one of them is located close to your sct.
Charts, illustrating the stations that can be
secured on_the five additional bands, are pictured
on pages 20 and 21 of the Midwest catalog.
You save 30% to 50%. . .you get 30 days FREE trial.
...as little as $5.00 down puts a Midwest radio in
your home. You are triply protected with a One-Yecar

uarantee, Forcign Reception d
Lt g’
‘
A

this super radio will out-perform sets
costing two and three times as much.

" MAIL COUDPON TODAY for FREE 30-DAY TRIAL
| and 40-DAGE FOUR COLOR CATALOG |

Guarantec and Moncy - Back
‘21’1:,,' i ; K

Guarantee. Write for FREE
1936 catalog. Sec for yourself that
OFFER

MIDWEST RADIO CORPORATION, User - Agents
Dept. 14-H, Cinclnnati, Ohlo. Name .. —— Maka Eaty
Without obligation on my part, send Extra Money
meyour new FREE catalog, complete Address . —— Check
details of your liberal 30-day FREE Here for
trial offer, and FREE Miniature Rotat. Town........ S details

7 »ing 18-tube Dial Thisis NOT anorder.  Check

il interested in a Midwest All.Wave Battery Radia
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