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OCTOBER SPECIALS !!

E\’E]{Y inonth we list on this page certain STAR Y items, which are

These are all specials of which
the quantities on hand are not sufficient to catalog them.
Iirst come, tirst served. ORDER NOW, TODAY,

NOT LISTED IN OUR CATALOG.

no more can be had.

undersells us.
Once sold out,

STOP SHOPPING. The lowest prices are right on this page. No onc
L . We meet any price on ANY NEW Merchandise.
dxreqt from this page and save money.
saction. Take advantage of these special offers.

Order
100% satisfaction on every tran-
ORDER NOW, TODAY.

“MEGADYNE” ONE-TUBE PENTODE ! s
LOUDSPEAKER RECEIVER KiT

In the front part of our catalog—eget your FREE copy
now—there is presented a thoroughly illustrated discus-
sion on the construction and operation of the MEG-
ADYNE Reeceiver
by Hugo Gerns-
back, editor. This
ingenious  eireuit
was originally de-
seribed in the
July issue of the
CRARFT
Magazine, FREE
copy of whiceh
will be given with
e a ¢ h purchase,

RADIO

This receiver

develepments in the radio Industry.

indeed one of the
muost outstanding
It is the first real
one-tube  receiver which will actually operate a  loud-
speaker. Thousands of experimenters and radio fans will
want to build this remarkable receiver, For their con-
verrience, we have compiled a complete Hst of parts re-
quired for its construction. These parts are of the highest

Fixed Crystal De-
tector; 1 6-ohm Filament
Rheostat; 1 3-circuit tuner
for use with a 0005 mf.
tuning condenser; 1 Na-ald
type 481 UY 5-prong socket;
1 llammarlund type MIL-23
Variable Comdenser; 2 sets of
Cineh dauble  binding  posts;
1 Polymet .00025 wf. fixed
coddenser:; 1 X-1. Varioden-
ser; b Polymet (00025  mf,
fixed condenser, or 1 Polymet
005 mf,  fixed  condenser-.
(NOTE: Only one of the
fatter two condensers is actu-
ally  employed  in the  cir-
cuit) ; 5 Fahnestock binding
pusts” .l 25-ft. roll of haok-
up  wire; 2 black Bakelite
1%” knobs; 1 Kurz-Kasch
vernier dial with 0 to 100
scale reading clockwise; 1 type
38 pentode tube, ‘‘Triad” or
“Speed’’; 1 Bakelite Panel
already drilied with all holes,
size 7 x 10 x 3/16 inch; 1
hardware  assortment, The
wooden base Is not included.

No. 2545—Megadyne

cabinet, finished in gray crackle.

tery cable.

* “RELIABLE”
enpLovs ew oo WORLD WIDE SHORT WAVE RECEIVER

An ?xtren‘)ely efficient short wave recelver that tunes indiscriminately to all short wave sia-
tions between 14 and 200 meters, The most ardent DX fan will be astonished at the signals

RANGE 14 TO 200 METERS.

intercepted by this compact, sen-
sitive set. 1t is by far the sim«
plest and most fool proof short.
wave receiver evelr manufactured,
Takes but a minute to install
and get golug. Requlres one 230
detector, one 233 pentode power
tube, two No. 6 Dry Cells and
two 45-volt B batteries to place
it in operation. The 2-volt tubes
were chosen because of thelr ex-
tremely low current consumption
and hence, low operating cost.
This little instrument has the
same sensitivity and seleetivity

as many larger and more expensive short wave receivers, With 135 volts on the plate
of the output tube (i.e., three 45-volt B batterles) loudspeaker operation at comfortable
room volume may be obtained. Any degree of volume may be obtained by adding a power
amplifier. The receiver 1s fully assembled andwired, ready to use.

It is put up in a metal

The front of the cahinet is equipped with three controls—
station selector, regeneration control and filament control. A beautiful, full-swing,
full-vision, illumlnated dial completes its professional appearance.
complete with four high-grade plug-in coils and 5-ft. color-coded bat-
Measures 11 in. long, X 6% in. wide x 7 in. deep.

The set is sold

NOW

quatity and are exactly as specified by the author. The Receiver Kit. $10 25 No. 5001, “‘Reliable’” World Wide Short Wave Receiver. YOUR PRICE $9.95
tollowing parts comprise the complete kit. Your Price.,.. . No. 5002. Recelver Complete with Tubes and Batteries. YOUR PRICE...... $14.-50

* POWERTONE DIRECT COUPLED
AMPLIFIERS

All the latest features in amplilier design have been
incorporated in this direct coupled amplifier. Inpus
terminals tor permitting phonograph attachment, and
in addition, by attaching the proper  mierophon
transformer, alse dry cell batteries, a microphone
may be used for public address work., Any type of
receiver can be connected to the input terminals
without fear ot luss of energy. ‘These amplifiers are
for use with dynamic speakers.

Amplifiers supply fletd current of 2500 ohms to
dynamic  speakers.  Resistors  are  furnished  when
ACD speakers are used.  Amplifiers operate on 110
volts, A, C., 60 cycles.

Muodel  SP-5003 uses 1——221, 1—245 and 1—2zR0.
vutput is rated at 3 watts,

No. SP-5003—Your Price..... ..$10.95 (less tubes)
Exactly the same amplitier, but employs a power
pentede in place of the 245 tube.  Output 3.5 watts.

No. SP-5004—Your Price........ $12.95 (less tubes)
Model SP-5005 uses 1—221 1—250 and 1—281.
Consurtuption is 85 watts; maximum undistorted out-
put, 6 watts. Gain rated at 1000 cyeles, 55db:
Zain at 10,000 eyeles, 5105, 1nput direct to 221 con
trol grid; output direct from 230 plae.

No. SP.5005—Your Price........ $15.25 (less tubes)

* SYNCHROMATIC ELECTRIC
CLOCK

Never was such a first class electric
cloek sold at such a ridiculously
low price. An clectrie clock using
the {amous synchromatic move-
ment. Naval observatory time right
from your light socket! No spring
to wind, no batteries, Never out of
order. Lubricated for a life-time
at the factory.  Enclosod in a dust-
prect wnd shockproof genuine mold-
ed BaKelite cuse. The case is of walnut-brown finish
with simple but eatchiug desion,  For 110 volts, 60
eycle ACL operation only, Complete with cord and
attachment plug. Size 3%N1%"N17%6”, Weight 1
Ih.  Nervice men now sell these fine clocks by the
hundreds,  Be the first in your lucality to handle them.

List Price $3.00

No. 1689—Synchromatic Electric Clock.
Your Price . 5 $1'00

The new and enlarged Summer edition
of our Radio and Short Wave Treatise,
= No. 25, has just come off the press—
100 solid pages of useful Information,
radio items, diagrams and ilfustrations.
Positively the greatest book in print—

FREE RADIO AND SHORT WAVE TREATISE

| ed-1®]lle NOT JUST ANOTHER CATALOG. Con-

8 (YR tains a large editorial sectlon with val-

i \) 3 uable information not found anywhere

3 e L else. Considerable space is devoted to a

I ¥ " TREATISE ON SHORT WAVES for

. d hoth  beginners aud regular  “‘hams.”

5 \gﬂﬂﬂ’”q,l Among  the new technleal information

QY RADIO SERVICEMEN tisted are the followlngz: Modernizing old

RADITRICIANS-RADIO radio sets—repairing speakers and head-

AND EXPERI MENTERS sets—making superhets out of old sets—

| F‘“ data on constructing two-volt battery

4 ~o] v e and automoblle receivers—circuit of the

& famous Gernsback Megadyne One-Tube

& Loudspeaker Set—short wave coil wind-

b1 [ m ing data—dlIscussion on S.W. adapters,
RN @%1 i converters and receivers, etc., etc.

WRITE TODAY. Enclose 4 cents
for postage. Treatise sent by re-
turn mail.

100 New Hook-Ups, Etc.
1000 Illustrations.

* SILVER-MARSHALL AUDITORIUM AMPLIFIER

POWER A. F.
AMPLIFICATION

Ideal for theatres scating approxXimately 3,000 people, dance halls, schools,
lectures, hospitals, auditoriums, outdoor gatherings, ete., etc. The gigantic
power is at all times within control—for that matter it can be used in any
home, as the volume can be regulated down to a whisper!

Supplies all necessary A, I and C. power to its own tubes, Operation
requires one type X250 power tube, one X226 A.C. tube and two type X281
reciifier tubes. .Attractive crystalline finish metal cabinet. 21x5%x5% in.

Shipping weizht, 38 Ibs, $12.75

No, SP-5006—Your Price..coeeseeesaecieienrieaanss

% METALLIZED PIGTAIL RESISTORS AT ROCK BOTTOM PRICES
A very fortunate purchase : - sistors 1s of sturdy construc-

tnables us to offer these tion and affords maximum
fine resistors at prices which
surprise even ourselves -—
prices mare than three times
lower than in our own cata-
tog.  Resistors are guaran-
teed to maintain thelr ohm-
age under even adverse op-
erating conditions. The re-
sistance element Is based on
the famous metallized prin-

ciple which has proven its No.SP2226. Metal-
superlority wherever accur- llzed Resistors. NOW 350,000.

heat dissipation. A feature
of these resistors is their
molded end-caps, tapered so
they can be motinted in all
standard resistor mounts. By
means of their pigtails, they
may also be soldered in any
convenient position. Avalla-
ble in the following sizes—all
rated at one watt: 300, 450,
600, 8,000, 10,000, 12,000,
Act fast to take

acy and uniformity are para- YOUR 6 advantage of this offer, as
mount reduisites. The special  PRIGE...... OC the suprly is limited. Sold
ceramic casing of these re- 12 for 60c. EACH only in lots of six or more.

* PORTABLE PUBLIC
ADDRESS SYSTEM
Compris i

es Micro-
phone, Loftin-White
Amplifier and Dyna-
mlc Speaker. A re-
cently completed all- §
electric A.C. develop-
ment incorporat- mmin
ing all the fea-
tures
and ad-
rantages
Jf the
Iirect-
soupled
Loftin-White i i
Amplifier principle. The amplifier is &
high quality two stage job, having
some RADICALLY NEW IDEAS IN
AUDIO FREQUENCY AMPLIFICA-
TION and embloying 1-°27, 1-'45 power
tube and 1-'80 full-wave rectifier. It
is remarkably free from A.C. hum.
The design is adaptable to all pur-
poses, i.e., microphone, radio and pho-

nograph. Has an undlstorted power
output of approximately 3.5 watts:
SUFFICIENT TO OPERATE FROM
2 TO 3 ADDITIONAL DYNAMIC
SPEAKERS.

The portable address system is sold
COMPLETE WITH THE NEW R.C.A.-
VICTOR HAND MICROPHONE.

Put up in a single compact and per-
fectly balanced carrying case, the front
of which is utilized as a baffle for the
self-contained dynamic speaker. Com-
plete with microphone and accessories
the weight is only 30 pounds. Kor 50-
60 cycles, 110-120 volts A.C. operation,
Shipping weight, 38 pounds.

List Price, $75.00
No. SP-5011—Versatile Portable Address

System Your Price, com- $24.95

plete with microphone...

* BALDWIN DYNAMIC
CHASSIS '

The intro-
duction
of the
BALDWIN
name nheed
mot be
further
discussed.
From the
beginning
of Radio,
Baldwin
has been a
ploneer in
radio repro-
ducing
equipment.
We need no
further
praise in
recommending a Baldwin Speaker for
any purpose in regard to radio.
A.C. using 280 Tube Rect,,

No. SP-5007—Your Price $6.95
D.C. 2500 Ohm—110 Volts,

No. SP.5008—Your Price $4.93
D.C. 2500 Ohm—110 Volts, Less Stand,

No. SP-5009—Your Price $4.00
D.C. 2500 Ohm—110 Volts Field, Less
Qutput Trans.,

No. SP-.5010—Your Price $3.25

WE ARE A WHOLESALE HOUSE AND CAN-
NOT ACCEPT ORDERS FOR LESS THAN g3.00.

lf. C. 0. D. shipment is desired, please remit 20%
remittance, which must accompany all orders.

If full cash accompanies order, deduct 2%, discount,
stamps,

Send money order—certified check—U. §.

Radio Trading Co.
25A West Broadway
New York, N. Y.

ORDER FROM THIS PAGE. You will find special
prices from time to time in this magazine. Get our
big FREE catalog for the greatest Radio Bargains.

Should you wish goods shipped by parcel post, be
sure to include sufficient extra remittance for same.
Any excess will be refunded.
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Features of the
Scott Allwave Deluxe

O R a—
15-550 Meters

Includes major European, Asia_tic, Aus-
tralian, African, South American and
Domestic voice stations.

Single Dial
Tunes both R. F. and Oscillator cir-
cuits in perfect alignment automatic-
ally from 15 to 550 meters—without
trimmers.

No Plug In Coils

Coils are not tapped. Entirely new
system—actually MORE efficient than
plug in coils.

New Class A
Linear Amplifier

Gives perfectly uniform response to
all frequencies from 30 to 8000 cycles
at low as well as at high volume.

Twin Speakers

Give actual reproduction to the per-
fect, linear output of the amplifier.

Non Oscillating

100 per cent shiclding enables use of
maximum sensitivity without annoy-
ance of oscillation.

The
SCOTT
ALLWAVE

DE LUXE

/5-550 meeter

SHORT WAVE CRAFT for OCTOBER, 1932

positively GUARANTEED
to give ACTUAL
world-wide reception

There is no question—no doubt—no gamble in
the purchase of a Scott Allwave Deluxe. No
mere hope, to be followed by bitter disappoint-
ment. You KNOW —bcfore you spend your
money for a Scott Allwave Deluxe—exactly
what you are going to get in performance.
You KNOW you will hear England, France,
Germany, Spain, Australia, South America and
many more of the 300 intensely interesting for-
¢ign stations regularly received by owners of
Scott Allwave Deluxe receivers. You know these
things, before you buy because this receiver is
positively guaranteed to give you actual world-
wide reception . ..every day ... regardless of
which state you live in!

Why This Amazing Guarantee
Is Possible

It might scem strange that no one else can offer
the purchaser such absolute certainty of satis-
faction on the subject of foreign reception. Yet
it is not strange when all the facts are under-
stood, because. .. only the Scott Allwave Deluxe
has the electrical characteristics that make

possible an absolute guarantee of actual world-
wide reception. Only the Scott Allwave Deluxe
has a scnsitivity of 4-1000ths microvolt per
meter at 1400 K. C' That’s one rcason. The
sccond is that the Scott Allwave Deluxe is the
ONLY receiver having such a low natural
noise level that the 4-1000ths microvolt per
meter sensitivity can be used to yield loud,clear
reception over distances up to 10,000 miles!

Send for PROOF!

A great independent laboratory has charted
the sensitivity, selectivity and tone of the Scott
Allwave Deluxe. These charts PROVE, beyond
any question of doubt that the Scott Allwave
Deluxe will POSITIVELY give you the foreign
reception you want . . . the 90 channel broad-
cast selectivity yvou want, and the tone you
want. Send today for this convincing PROOI
. . . then, you will understand fully why the
Scott Allwave Deluxe is the only receiver that
CAN be sold with a definite, unconditional
guarantee of actual, world wide reception. Clip
the coupon. Mail it at once.

THE E. H. SCOTT RADIO LABORATORIES, INC.
4450 Ravenswood Avenue * Dept. SW10 Chicago, Illinois

E. H. SCOTT RADIO LABORATORIES, INC.

4450 Ravenswood Ave., Dept. SW10 Chicago, Il

Send me fully detailed technical description of the new Scott Allwave Deluxe.

www americanradiohistorv com
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Managing Editor

FEATURES IN NEXT ISSUE

What Short Waves Mean to Me, by Dr. Robert A, Marks.

A 20-Meter Transmitter, by A. Binneweg, Jr.

New Vacuum Tube for Generating Ultra Short Waves.

A Sup_er-Regenerator with “Pentode Sauce,” by R. William Tanner.

A Beginner’s 3-Tube S-W Receiver of Quality, by James Millen, M.E.
Doublet Antennas—Reduce Interference with the Aid of Transposition
Lead-ins—Constructional Dimensions Given, by Everett L., Dillard.
® THE next issue will be a special SHORT-WAVE BEGINNERS’ number

and will contain a host of articles which were written especially for
the layman,

WWW\N\./-W\W
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The “Bearcat-3” 5-Meter Super-Regenerator Receiver is
described in detail by the master set-designer, Clifford
Denton, on page
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scripts. Contributions cannot be returned unless authors remit full postage.
SHORT WAVE CRAFT is for sale at all principal newsstands in the
United States and Canada. European agents: Brentano’s, London and Paris,
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OPPORTUNITIES

are many =

for the Radio

Trained Man

Pon’t spend your life slaving away in some dull, hopeless job! Don’t be

|/ :
[

1932

A
F
¥

satisfied to work for a mere $20 or $30 a week. Let me show you how
to get your start in Radio—the fastest -growing, biggest money - making /

game on earth,

Jobs Leading to Salaries of $50 a Week and Up /

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman
and in Service and Installation Work—as Operator or Manager of a Broad-
casting Station—as Wireless Operator on a Ship or Airplane, or in Talk-
ing Picture or Sound Work— HUNDREDS of OPPORTUNITIES for a

real future in Radio!

Ten Weeks of Shop Training =

We don’t teach by book study. We train you on a great outlay of Radio, Tele- .

vision and Sound equipment — on scores of modern Radio Receivers, huge g 4 7

Broadcasting equipment, the very latestand newest Television apparatus, Talk- P

ing Picture and Sound Reproduction equipment, Code Practice equipment, etc. /,/ f..r
/4 Ao

y

You don’t need advanced education or previous experience. We give you—
RIGHT HERE IN THE COYNE SHOPS—the actual practice and experience
you'llneed for yourstartinthisgreatfield. Andbecause wecutoutalluselessthe-
oryand onlygivethat whichis necessary youget a practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television is already here! Soon there’ll be
a demand for THOUSANDS of TELEVISION
EXPERTS! The man who learns Television
now can have a great future in this great new
field. Getin on the ground-floor of this amaz-
ing new Radio development! Come to COYNE
and learn Television on the very latest, new-

=

Many EarnWhileLearning
You get Free Employment Service for Life. And
don’t letlack of money stop you. Many of our students
make all or a good part of their living expenses while
going to school and if you should need this help just
write to me. Coyne is 32 years old! Coyne Train-
ing is tested—proven beyond all doubt. You can find
out everything absolutely free. Just mail coupon
for my big free book! -

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

COYNE Electrical School

500 S. Paulina St., Dept.’72-2K Chicago, IlL.

est Television equipment. Talking Picture and
Public Address Systems offer opportunities to
the Trained Radio Man. Here 1s a great new
Radio field just beginning to grow! Prepare
NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talk-

ing Picture and Sound Reproduction equipment.

All Practical Work
At COYNE In Chicago

ALL ACTUAL,PRACTICAL WORK. You build
radio sets, install and service them. You actually op-
erate great Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your
own Television programs over our modern Tele-
vision equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless
Operating on actual Code Practice apparatus. We don’t
waste time on use'ess theory. We give you the prac-
tical training you’ll need—in 10 short, pleasant weeks.

Mail CouponToday for Allthe Facts

= H. C. LEWI1S, President

§ Radio Division, Coyne Electrical School

I 500 S. Paulina St., Dept. 72-2K Chicago, IIl.

B Dear Mr. Lewis: — Send me your Big Free Radio Book, and
j ell details of your Special Offer.

|

I NaMme. .o iiteiiitteenereeasesonnenann
|

i Address. ...c.ove e ieeeiieeneennectosssennnns
1

l Czty ............ 2 9 0 0 0 0 ® 0o State ----------- .0
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B.roadcasting'Stations employ trained men con-
tinually for jobs paying up to $5,000 a year.

Police Departments are finding Radio a great

aid in their work, Many good
made in this new field,

jobs have been

Spare time set servicing pays many
Fult

men $200 to $1,000 a year.
make as

N.R.1.
time men
much as $65,” $75, $100 a week.

.
AP g Yo Xt g
KFF A
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SHORT WAVE CRAFT for OCTOBER,
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WiLL TRaiN You AT Home

Many Make 50 to
in Radio -- the Field With a Future

information on the opportunities
you quickly to become a Radio Expert through
Clip and mail the coupon NOW.
which pay $50, $60, $75, and $100 a week.
salaries as high as $125, $150, and $200 a week.

My book, “Rich Rewards in Radio,” gives you full
in Radio and explains how | can traimn
my practical Home Study training.
amazing growth has made hundreds of fine jobs
Many of these jobs may quickly lead to

It is free.

100 a Week

Radio’s

Radio~the Field With a Future

Ever so oiten a new husiness is started in this country.
and young men who got mto the automobile

You have seen how the men
» motion picture, and other industries when they

were started had the first chance at the big jobs—the $3,000, $10,000, and $15,000 a year

jobs,

training I will give you in the

their former salaries.

Experienced service men as \
for what it has done for them.

Radio offers the same chance that made men rich in those businesses.
made many men independent and will make ma
kicking yourself if You pass up this once-in-a

Many Radio Experts

In the short space of a few

ny more wealthy in the future.
-lifetime opportunity for financial independence.

Make $50 to $100 a Week

It has already
You will be

years 300.000 Radio jobs have heen created, and thousands
more will be made by its future development. Men with the right training—the kind of
N.R.I. Course—have stepped into Radio at 2 and 3 times

vell as beginners praise N.R.I. training

Many Make s§, $10, $S15 a Week Extra
In Spare Time Almost At Once

My Course is world-famous as the one
send you material, which you should master
Throughout you
repair and service jobs on the side for extra money.
the jobs but how to get them.
1. men

most every neighborhood.

$1,000 a year for N.R
Nashville, Tenn., writes :

“that pays for itself.”
quickly, for doing 28 Radio jobs common in
r Course I will show

The day you enroll I

you how to do other

[ will not only show you how to do

I'll give you the plans and ideas that have made $200 to

in their spare time.

and six times their tuition fees before they graduated,

Get Ready Now for Jobs Like These

Broadcasting stations use engineers, o

a year,

buyers, and managers for jobs
(there are over 35,000) employ service men, salesmen, buy
Talking pictures pay as much
There are hundreds of opportunities

$100 a week.

G. W. Page,
“I made $935 in my spare time while taking your Course,”
book, “Rich Rewards in Radio,” gives mai

110 Raleigh Apts.,
My

1y letters from students who earned four, five,

_ perators, station managers and pay up to $5,000
Radio manufacturers employ testers, spectors, foremen, engineers, service men,
paying up to $6,000 a year.

Radio dealers and jobbers

1 €rs, managers and pay up to
as $75 to $200 a week to men with Radio

training. for you to have a spare time or full time
Radio business of your own—to be your own bhoss. " I'll show you how to start your own
business with practically no capital—how to do it on money made in spare time while
learning. My hook telis you of other opportunities. Be sure to get it at once. Just
clip and mail the coupon.

| HAVE STARTED MANY IN RADIO AT 2 %0 3 TIMES

e

Talking Movies—an invention
by Radio—employs many well

made possible
trained radio

men for jobs paying $75 to $200 a week.

Television—the coming field of many great
opportunities—is covered by my course.

$400.00
Each )
Month

“I spent fifteen years as traveling
salesman  and  was making  gooa
money but could see the opportuni-

ties in Radio. Believe me I am

not sorry, for I have made more

ever before. I have
$100 each

and it really was your course that

noney than
made more than nonth
brought me to this. 1 can’t say too
duch for N.R.L”’—J, G. Dahlstead,
Radio Sta. KY.A, San Francisco, Cal,

$800.00
In Spare
Time

*‘Money could not pay for what I
I did not
thing about Radio
before I enrolled, but I have made
$800 in iy
my work keeps me away from home
6:00 AM. to T7:00 P.MM.

Every word I ever read about your

got out of your course.

know a single

spare time although

from

course I have found true.””—Milton

L. Leiby; Jr., Topton, Pennsylvania.
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Chiet
Engineer
Station WOS

“I have a nice position and am
getting a good salary as Chief En-
gineer of Radio Station WO0S. Be-
fore entering Radio, my salary was
barely $1,000.00 a year, It is now
$2,400.00 a year. Iefore entering
Radio, my work was, more or less,
a drudgery—it is now a pleasure.
All of this is the result of the
N.R.I. training and study.  Your
course Is by far the simplest, clear-
est I have yet seen. TYou got me
my first important position,’’'—
H. H. Lance, Radio Station wWos,
Tefterson City, Missourt,
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Act Now - -- Mail Coupon Below
for Free Book of Facts and Proof

You Can Learn at Home in Your
Spare Time to be a Radio Expert

Hold your job. There is no need for you to leave home. I will train
you quickly and inexpensively during your sparc time. You don’t have
to be a high school or college graduate. My Course 1s written n a clear,
interesting stvle that most anyone can grasp. I give you practical experi-
ence under my 50-50 method of training—one-hali irom lesson books and
one-half from practical experiments with equipment given without extra
charge. This unique and unequalled method has been called one of the
greatest developments in correspondence Radio training. N.R.I pioneered
and developed it. It makes learning at home casy, fascinating, practical.

Mail the coupon today, and in addition to
my big free book, “"Rieh Rewards in Ra-
dio,” I’ll send you my _ext, “"Short Wave
Receivers and ‘Transmitters.”” Only my stu
dents could get this book in the past.
Here's up-to-date information on  the
latest phase of Radio. 30 pages packed
with fascinating details of' this important
new development. Learn zbout the new
Petector Cireuit, Short Wave Coils  and
Caondensers, Audio Amplifier, Short Wave
Superheterodyne, et Also complete con
struetion  details  for practieal cireuits
Mail the coupon at once. Act now and
receive the latest technical infornation on
this subject.

Learn the Secrets of Short Wave,
Television, Talking Pictures,
Set Servicing, Broadcasting

I'll give you more training than you need to get a joh—T'll give you
your choice, and not charge you extra either, of my Advanced Courses
on these subjects—(1) Television, (2) Set Servicing and Merchandising,
(3) Sound Pictures and Public Address Systems, (4) Broadcasting,
Commercial and Ship Radio Stations, (5) Aircraft Radio. Advanced
specialized training like this gives you a decided advantage.

Your Money Back if You are Not Satistied

I will give you an agreement in W riting, legal and binding upon this
Institute, to refund every penny of vour money upon completing my

Course if you are not satisfied with my Lessons and Instruction Service. SPECIAL Radio Equipment

The resources of the National Radio Institute, Pioncer and World’s

Largest Home-Study Radio School stands behind this agreement. for Broad Pra.Ctical Experience
Find Out What Radio Offers, Get My Book | GiverWithout Extra Charge
One copy of my valuable 64-page book, “Rich Rewards in Radio,” 1s é‘ﬂf _()‘_nur]o is mot ail theory. 1l
W you how to use my special Radio

(’nnnmngnt for conducting experiments
and building circuits which illustrato
hmportant principles used in such well-
knm\'n' sets as Westinghouse, General
F]cf!tl'l('!. Phileo, R. C. A, Vietor
‘\I':ue.\uc, and others. You work nui
\\'1'th your own hands many of the
tlulngs_ you read in our lesson hooks.
This 30-50 method of training makes
learning at
hoine easy,
interesting,
fasecinating,
intensely
practical.

{ree to any resident of the U. S. and Canada over 15 vears old. It has
started hundreds of men and young men on the road to better jobs and a
bright future. It has shown hundreds of men who were in blind alley
jobs, how to get into easier, more fascinating, hetter paying work. It tells
you where the good Radio jobs are, what they pay, how you can quickly
and easily fit yourself to be a Radio Expert. The Coupon will bring you a
copy free. Send it at once. Your request does not obligate you in
any way. ACT NOW.

J. E. SMITH, President
Dept. 2KB3, National Radio Institute
Washington, D. C.

Clip and mail NOW for
FREE INFORMATION

Experienced
Radio Man J. E. SMITH, President
Praises National Radio Institute, Dept. 2KB3
N. R. L Washington, D. C.
Course Dear Mr. Smith: I want to take advantage of
your Speclall Offer. Send me your manual ‘“Short
N Wave Receivers and Transmitters” uand vour book

“Rich Rewards in Radio,”” which explains Radio’s
Oppo'rtumtles for blgge_r pay and your method of
training men at home in spare time. I understand
this request does not obligute me.

‘Before taking your course, I had worked
at Wadio for over seven years, doing
quite a bit of servicing, but T realized
that I was in need of better training.

Jromn the first lesson on I began to un- 4

stz Doints Fefat Wall giel wonderlng: Name oo, Y T8 I —
The course has taught me what I could

not have learned otherwise and I would Address .eeeinnnn... SIS *  * 3 « SIS EEEEelelele

ok tave leamed athervise i ¥ okt I D e gl
cost me, for the knowledge I have gained. C’Lty.......(.‘......‘........\.......... Sl‘ate. ..... oo R

In a period of nine months, T have made
at least $3,500.”’—C. J. Stegner, 28 So.
Sandusky St., Delaware, Ohlo,

Q(32FR) ’

L-_-_-L.-_—-__
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petent men,

interested in, you can
library.

IMPORTANT.—This list

THE RADIO HANDBOOK, by
James A. Moyer and John ¥F. Wo-
strel. Flexible covers, gize 515x8",

836 pages, 650 fllustra-

tions, Price ..,......... $5-00
Comprehensive data on short-wave
apparatus, vacuum tubes, modern
radio receivers and transmitters.
bhotoelectric cells, televiston, sound
motion pictures, tables, graphs, dia-
grams, etc. No radio man should
miss it, _—
RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS, by Hugh
A. Brown, Cloth covers, gize 6x9”.

336 pages, 235 {llustra- $4 00

tions. Price .........
One of the few great books on this
important subject. Everything from
thermionic-tube coefficients to plezo-
electric measurements,

PRACTICAL TELEVISION, by E.
T, Larner. Cloth covers, size 5Yx

837, 223 pages, 127 il- $3.75

lustrations. Price .......
This book explains television in full,
including elementary principles,
photo-electrie cells, and all import-
ant types of television sets as well
as_basic principles of opties, images,

mirrors, lenses, etc,
TELEVISION, Its Methods and
Uses, by Edgar I, Felix. Cloth
covers, size i’)‘/‘x'l%”. 272

pages, 73 illustrations. $

Price ...ceovviiiiinnan.. 2050

A practical complete cross-section of
television today., One of the very
vest books on this important art in
print. _——

MAGNETIC PHENOMENA, by
Samuel Robinson Williams, Cloth
covers, eize 6x9”, 230 pages. 150

illustrations, and numer- $3 00
o

ous tables. Price........
All electric motors. coupling coils.
magnetic and dynamic loud-speak-
ers, transformers. choke coils, ete.,
are dependent on maguetlc phenom-
ena,  This fine book is complete on
tho subject,

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS, by
the Ixitors of SIIORT WAVE
CRAFT. Stiff Paper covers, size
S1Lx9% Y, 76 pages, 250 illus- 40(:
trations, Price prepaid......

The greatest book on building and
operating short wave sets and con-
verters in print today, No better
book printed.

I INEMATOGRAPHY, by James I§
v'ameron. Stiff covers, size 73x5”,
240 pages, 150 lllustra-$

tions. Price ........... 4'00
Everything on the subject from *‘si-
lent’”’ and ‘‘talkie’” 16 mm, film to
its manufacture and to the final

projection is in this marvelous
volume. — S—

QUESTIONS AND ANSWERS—
Sound Motion Pictures, by James

R. Cameron. Cloth covers, size 7%

x5”, 250 pages. $
Price ....c.ciiieiiiia., 3050
The most important book on the

technical subject of *‘Talkies.’’

AUDELS RADIOMAN'S GUIDE, by

Frank D, Graham. Cloth covers
(flexible), size 5x63,”, 220 pages,
300 fllustrations. $

Price .............. 1000

A practleal, concise book present-
Ing the theoretical and practical in-
formation for the proper operation,
maintenance and service as applied
to modern radio practice.

THE RADIO AMATEUR'S HAND-
BOOK, (New Revised Edition), by
A. Frederick Collins. Cloth covers,

size 5%x73,”, 394 pages, $2.00

116 illustrations. Price..
If you wish to become a radio
amateur (radio ham) this book tells
you how. Tverything in receiving
and transmitter sets and how to
build them.

RADIO PUBLICATIONS

IN THESE DA
AND SCARCIT

IT is always the well-train
You are re
will come when you will w
big and vital question will
You also realize that, at th
thoroughly ag you should.

you to go to college to become proficient in radio.
quainted with all branches
We have combed the marke

You do not have to
that, when your chance come

RADIO SET ANALYZERS AND
HOW TO USE THEM, by L., Van der
Mel. Stiff Paper covers, size 6x9”,
68 pages, 45 illustrations. 40

Price prepaid .............. c

The first book giving the fundamen-
tals of radio servicing design in a
manner which is clear even to the
tyroi No service man can be with-
out it.

RADIO AND ELECTRONIC DIC-
TIONARY, by Harold P. Manley.

Cloth covers, size 6x9”, 300 pages,
550 illustrations, $

Price prepaid .......... 2050
A fully - indexed volume, which

places at your finger-tips definitions
of 3,800 radio words and phrases;
of inestimable value.

FOUNDATIONS OF RADIO, by
Rudolph L. Duncan. Cloth covers,
size 512x8”, 246 pages, 145 illustra-

tions.  Numerous tables. $Z 50
o

Price ......
This textbook rmives you the funda-
mentals of electricity as applied to
radio. It equips you for further
study in the field of radio.

EXPERIMENTAL RADIO ENGI-
NEERING, by John H. Morecroft.
Cloth covers, size 6x9”, 346 pages,
250 illustrations,

Price .............. $3'50
A student’'s hook; devoted to the
principles of radio apparatus; in-
tended to accompany a course in
electricity. The best of its kind.

TALKING PICTURES, by Bernard
Brown. Cloth covers. size 5%x8%",
327 pages,

T 161 illustra: $3.00

The non-technical man reading this
book feels that he has heen trans-
ported to a wonderland; techniclans
refer to it time after time.

RADIO THEORY AND OPERAT-
ING, by M. T. Loomis, 5th revised
Edition. Cloth-bound; size 5%7x8”
x12%” thick; 1,000 pages; over 800

illus.; 450 review ques- $4 50

tions and answers.  Price

Written in textbook style, a tre-
mendous amount of useful informa-
tion has been crammed into this
thin-paper, compact reference work.,
Radio transmission and reception
have been covered, ‘“from soup to
nuts.”” A truly great book.

THE RADIO MANUAL, by George
B. Sterling and Rob’t Kruse,
E.E. 2nd enlarged edition. Flex-
ihle fabrikotd covers, Size 534 x8”,

805 pages, 348 illustra- $6 00

tions, Price

A complete Radio Course for the
operator, the technician, the ama-
teur, the student and experimenter.
Everything imaginable in the wlhole
radio art is covered in this great
book—the “‘radfo bible’’ of the ama-
teur. DON'T MISS THIS.

RADIO AND ITS FUTURE, by
Martin Codel, Cloth covers, size 6%

9”, 349 pages, 8 plates. $4.00

Price .........

Vivid chronicles of radio broadeast-
ing, communications, industry, reg-
ulations, ete. If you are in radio
you MUST have this book

SHORT WAVES, by C. R. Leutz
and R. B. Gable. Stiff Covers. Size

6x9”, 384 pages, 258 illus-
trations. Price, prepaid. . $3 '0 0

The biggest and most complete book
on short waves, Covers every imag-
inable phase, including S.W. Super-
heterodynes. The authors are fam-
ous S.W, gzuthorities,

of this great and growing art. 1 .
t for the really important books in _radio;
pick out the best books that are now printed.

RADIO FREQUENCY MEASURE.
MENTS, by E. B. Moullin. Cloth
covers, size 6x9”, 487 pages, 289 il-
lustrations, $

Price prepaid 12-50
This large volume answers all ques-
tions which arise in the design and
construction of R.F. circuits of every
possible type. ‘The greatest and
most authoritative book of its kind
in print for radio students and en-
gineers.

RADIO MOVIES AND TELE-
VISION, by C. Francis Jenkins.
Cloth covers, size &()il/zxe”, 144 pages,
srofusely illustrated.

ll’rice $1.00
A complete volume by the master
of television, giving everything in
television, including constructional
details for building your own tele-
vision sets.

RADIO VISION, by C. Francis
Jenkins, Cloth covers, size 9%x6”,
144 pages, profusely jllustra- 90
trated. Price prepaid..... 65 c
An excellent book. The Jenkins tele-
vision system, as well as many
other modern television systems fully
described.

A POPULAR GUIDE TO RADIO,
by B. Francis Dashiell. Cloth cov-
ers, size 5%x8%", 286 pages, Dro-

fusely illustrated. $3 5 0

Price prepaid ....,......
The fundamental principles of ra-
dio.  From crystal rectiflers to the
I%gest electron tube amplification,
ete.

How to order

We cannot ship C.0.D. Our
prices are net, as shown.
Some of the books include
postage. Those that do not
will be shipped by express
collect It sufficient postage ls
not jncluded by you,

RIDING THE AIR WAVES, by
Eric Palmer, Jr. Cloth covers, siz»

T%x5%", 328 pages, $2 00

Prico ........... il
No radio amateur or "ham’ can
afford to be without this book,
written by the author of “Around
the World with 5 Watts.”*
SOUND PICTURES AND

TROUBLE SHOOTERS MANUAL,
by Cameron and Rider. Cloth cover,

size 8x51%”., 1120 pages,$7 50

profusely illustrated. Price
It is

The standby of every operator.
the most thorough book nn the sub-
Ject.

TELEVISION TODAY AND TO.
MORROW, by S. A. Moseley and
H, J. B. Chapple. Clath covers, size

8x51%", 130 pages, proruse-$2 50
ly illustrated. Price prepaid .
A most up-to-date work on televis-

ion describing in detail the appar-
atus used by Baird, .

S. GERNSBACK’S RADIO ENCY.-
CLOPEDIA (Second Edition). Red
Morocco Flexible Binder, 352 pages,
2201 radio definitions, 1253 {llus-
trations, 34 tables, 5
Price ....... $3°Z

The most comprehensive encyclopedia
of its kind in print, Remarkably up-
to-date in every way, with marvel-
ous illustrations.

ORDER DIRECT
FROM
THIS PAGE

WHAT ARE YOU DOING IN RADIO

YS OF KEEN COMPETITION
Y OF JOBS AND POSITIONS ?

ed man who wins out over the horde of thousands of superficially trained and incom-
ading this magazine because you are interested in radio.
ish to cash in on your knowledge.

be, “How well equipped am I to fill the job?” :
e present ti:le. ‘:Il]erzpare many branches of the radio art which you do not know as

K ) e gotten cheaper than ever before.
B LS Srams today, to build & REAL reat librors ot necessary ac
In this page are listed the world’s best radio books.
so that, no matter what branch you are
Start, teday, to build a complete radio
get all the books at once, but make up your mind to get one book a.month; so
S, you will be fully equipped to win out over the others not so well equipped.

Sooner or later, the time
Your chance may come over night, and then the
You are in radio because you like it.

It isn’t necessary for

is changed every month to include the latest books. Note

DRAKE’'S CYCLOPEDIA OF
RADIO AND ELECTRONICS, by
H. P. Manly, Cloth covers, size
6x9”, 1050 pages, 1080 illustrations.
New 1932 Edition.

Price ...... 50000000000 .. $5-00

The largest work of its kind ever
put between two covers. New and
up-to-date; a standby for every
radio man.

RADIO TROUBLE SHOOTING, by
Ennor R. Haan, E.E. Fiexible cov-
ers, sizo 6x9”, 323 pages, $3 00
257 tllustrations, Price. .. .

An intensely practical handbook for
all radio service men and operators.
Up-to-date In every respect.

FUNDAMENTALS OF RADIO, by
R. Ramsey, Professor of Physics,

Cloth covers,
size 9%x6”, 372 pages, il- $
lustrated. Price, prepatd. 3-50
The backbone of the radie art. This
book gives you the foundation on
radio from A to Z

Indiana Unjversity.

OFFICIAL RADIO SERVICE MAN-
AL, Volume 1, by Hugo Gerns-

back and Clyde Fitch. Flexible
loose-leaf binder, size 9x12“, over
2,000 filustrations, 650 pages,

%Ohgl!_’rléETE WITH SIX SUPPLE-
E :

Price prepald $4.50
The Service Man's Bible. Greatest
book ever published on the subject.
Contains all old circuits of every
imaginable commercial radio set up
to 1931.

OFFICIAL RADIO SERVICE MAN-

AL, Velume 1], by Hugo Gerns-
back, C, E. Denton and C. H, W.
Nason, with 1932 Free Supplements,
1000  pages, 2000 illustrations.
Flexible Loose-leaf Bind-

er.size 9x12”, Price,prepaid $4-00

The talk of the radlo industry.
This marvelous volume contains
overything in radio, circuits, and
radio developments, for 1932, Not
a llne of duplication between 1931
and 1932 volumes. (Vol.1and Vol. 2.)

ELEMENTS OF RADIO COMMUN-
ICATION, by Professor John H.
Morecroft. Cloth covers, size 9x6”,

270 pages, 170 fliustra- $3.00

tions. Price ............
An authoritative volume embracing
every imaginable pbase in radio
communication.

RADIO SERVICE MAN'S HANDY.-
BOOK_ WITH ADDENDA DATA
SHEETS, Flexible covers, size 9x

127, 200 pages, 400 fllug-
trations. Price prepaid.. $1-49
The Service Man's standby. Con-

tains the latest practical informa-
tion on radjo servicing,

RADIO TELEGRAPHY AND
TELEPHONY, by R. L. Duncan
and C. B, Drew. (New Edition.)
Cloth  covers, size 9%x6”, 950

pages, 468 illustrations, $7 50
.

Price v...vvveunnnnn.....

Everything from Ohms Law to vac-
tum tubes and detectors, to ogeil-
lographs and radio compasses thor-
oughly treated in this great book.

PRACTICAL RADIO CONSTRUC-
TION AND REPAIRING, by J. A,
Moyer, S.B., A.M. and J. F. We
strel. ~ Cloth covers, size 8x5”, 354

pages, 163 1llustrations. $2.50

Price

A handbook that every radio set
tester and general student must
have. The diagrams alone are worth
the price of the book.
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‘
P

B herewith present the most
complete collection of recent
important radio books, We have.
after an exhaustive study, selected
these volumes because they repre-
sent the foremost radlo books of
their kind in print today, 'There
is such a great variety that we
are sure it will satlsfy any taste
as well as any requirement that
the student of radio might have.
We publish no catalogue and
ask you to be kind enough to or-
der direct from this page, Prompt
shipments will be made to you
direct from the publishers., We
merely act as & clearing house for
a number of radio publishers and
OUR PRICES ARE AS LOW OR
LOWER THAN WILL BE FOUND
ANYWHERE. Remit by money
order or certified check. If you
send cash, be sure to register it

also new low prices.

PRACTICAL RADIO—INCLUDING .

THE TESTING OF RADIO RE-
CEIVING SETS, by James A,
Moyer, S.B.. A.M. and John F.
Wostrel, Cloth clovers. size 8x5”,
378 pages, 223 llustra.-$

tions. Price ...... 2050
The title gives the story. Every-
thing from crystal sets to the latest
multi-tube receiver, and how they
work.

RADIO RECEIVING TUBES, by
Moyer and Wostrel. Cloth covers,
size 7%x5%”, 298 pages, $Z 50
181 illustrations. Price. .. 3
One of the finest books on vacuum
tubes. Everything worthwhile on the
subjeot treated in a masterful
manner,

HOW TO PASS U. S, GOVERN-
MENT RADIO LICENSE EXAM.
INATIONS, by R. L. Duncan and
C. E. Drew. Flexible covers, slze
9% x7”, 170 pages, 92 lllus-$z 00
trations, appendix. Price.. 3
The most important book on the
subject ever published. Gives every
conceivable angle which will help
you to pass a radio license exam-
ination successfully,

PRINCIPLES OF RADIO, by Keith

Henney, M.A. Cloth covers, size
8x5%”, 478 pages, 308 $3 50
illustrations. Price ..... .

A marvelously written textbook with
the latest radio principles, Includ-
ing sereen grid and pentode, am-
plifiers, ete.

PHOTOELECTRIC PHENOMENA,
by Arthur Llewelyn Hughes and
Tee Alvin Dubridge. Cloth covers,
size 67x91/, 531 pages, $5 00
202 illus. Price.. .

A critical survey of the whole fleld
of photoclectric phenomena, intended
as a reference book for research
workers, students and teachers, The
most complete work in print.

RADIO TRAFFIC MANUAL AND
OPERATING REGULATIONS, by
R. L. Duncan and C. E. Drew.

Flexible covers, sizo 9x $2.00

6”, 188 pages. Price.....

A live wire book for all radio ama-
teurs, including how to learn code,

abbreviations, International Radio-
graph Convention, Radio Act of
1927, etc.

PRINCIPLES OF RADIO COM-
MUNICATION, by J. H. Morecroft,
Prof. of Electrical Engineering, Co-
iumbia University. Cloth covers,
size 914x6”,988 pages.pro- $7 50
fusely illustrated. Price.. .
THE radio classic. by the dean of
radio. Covers entire radio art as
does no other book.

EXPERIMENTAL RADIO, by R.
R. Ramsey, Prof. of Physics, Indi.
ana University. Cloth covers, size
7%x5%"”, 256 pages, 168 $2 75
illustrations. Price, postpaid .

A marvelous book for the experi-
menter. Experiments galore in easy
comprehensible language.

FUNDAMENTAL PRINCIPLES OF
RADI0, by Louis Martin, B.S. Stiff

Paper covers, size 6x9”, 68 pages,
85 illustrations. Price, 40
prepald .......c00iiiinnen.. c

Just what the title says, but it
gives ' you the HOW and WHY of
radio in plain English. THE book
for beginners. .

VACUUM TUBES and

MODERN

How They work, by '“Bob’* Hertz-
berg. Stiff Paper covers, size 6x9°”,
68 pages, 150 illustrations.

Price, prepaid...............40c

Just published, this important book
covers the art as does no other hook.
Describes all the latest tubes, in-
cluding the “Triple Twin®,

245-S GREENWICH STREET
NEW YORK,

N Y.
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

“BENT"” SHORT WAVES

An Editorial by HUGO GERNSBACK

® THE recent announcement that Senatore Guglielmo Marconi
has succeeded in “bending” ultra short waves has set radio
engineers the world over agog.

It has been reported, in short, that Marconi succeeded in
sending ultra short waves of 57 centimeters (about 15 a meter
or 22 inches wavelength) beyond the horizon and still noted
reception. The transmission distance in this case was 167 miles.

This seems like an extraordinary feat when it is remembered
that ultra short wave communication up to now has only been
possible where the transmitting antenna and the receiving
antenna were within sight of each other. In other words, the
two aerials must be in the line of sight. The accepted reason
for this was, of course, that ultra short waves, also called
quasi-optical waves, follow the same line of propagation as
light waves; thus, for instance, even if the air were abso-
lutely clear, or there was no air between New York and
Chicago, one could not see one city from the other, because
light waves travel in straight lines and you cannot look beyond
the horizon, generally speaking. There is, of course, such a
" thing as refraction of light rays in the air, but this does not
go beyond a certain point.

No Relays in My Opinion
Some radio authorities rashly stated that Marconi effected
his results by intervening “relays“ such as, for instance, re-
flectors raised at suitable heights. To be sure, you can accom-
plish the same result by sending a light impulse beyond the
horizon through the use of suitable mirror reflectors.

No one, however, is apt to do this, principally because of
the cost, and second, because the method is not practical. If I
know Marconi at all, I believe that he will not stoop to such
artifices, and he will not be caught putting reflectors on the
mountain-sides.

This method, as far as radio is concerned, also suffers from
the disadvantage that the transmitted impulses would go only
in certain directions., Thus, for instance, if you had such a
system mounted on top of the Empire State Building in New
York, you would require reflectors every few miles within a
large circle drawn at the horizon, figuring the Empire State
Building as the center. If you had no such reflectors all
around, then the impulses could only be sent into that direc-
tion where there were reflectors. No impulses could be sent
where reflectors were absent. The method, at best, would be
a scientific plaything.

A Possible Solution

There is, however, another solution, and if Marconi is not
using that method at the present time, I believe that sooner
or later it will be used. I advance it here, not necessarily as
a prediction, or as guesswork as to what Marconi is doing,

but as a serious thought of what can be done in this direction.
-

Away back in 1904 I did a good deal of radio experimenting,
and in one of the early experiments I used the then only known
transmitter, i.e., a spark coil with a ball spark gap. To each
end of the 2-inch zinc balls was attached an “gntenna,” the
total length of which was about 8 inches. This gave a trans-
mitting antenna of about 16 inches long, which is equivalent
to a wavelength of 81 cm. (a little over 34 meter). At the
receiver I had a coherer, decoherer, relay, battery and bell,
and exactly the same antenna. This wireless transmitter and
receiver, which I was manufacturing at that time. incidentally
was the first amateur radio outfit sold in this country. It was
used mainly to transmit signals across a large room or hall,
and every time you pressed the key at the transmitter, the
bell would ring at the other end. The system worked exceed-
ingly well and it was quite reliable.

Tesla’s Ground Transmission Theory

However, I soon found that very much better reception over
distances of several blocks, even with intervening buildings,
could be obtained only if one of the transmitter spark balls
was grounded, and if one of the receiver coherer posts was
grounded at the other end.

The experiments were not continued further than this point,
but it is interesting in these days when we again experiment
with ultra short waves. I mention this case, only because of
a talk which I had many years later with Nikola Tesla, the
well-known inventor.

According to Tesla, our present theory of radio transmis-
sion is all wrong. He steadfastly has held to the view that
radio transmission takes place mainly through the earth. In-
deed, in 1892, he lit electric lamps at a distance of one-half mile,
with no other connection than a ground. This, of course, was
transmission of radio power at a distance. And the more I
think of it, the more I believe that Tesla is right.

No Aerial Gives Excellent Results

Short-wave experimenters have found that in many instances
short-wave reception is easily had without an aerial, using
only the ground. I believe the time will come when in the
transmission and reception of ultra short waves we shall use
no aerials to speak of and that the entire transmission will
be done through the ground. Even on the broadcast wave-
lengths, radio engineers have found that the so-called aerial-
counterpoise, which is nothing but a condenser effect near the
ground, works as well as a good antenna.

And then, of course, we have the brilliant experiments con-
ducted in underground radio by the late Dr.James Harris Rogers.

I shall be glad to hear from those who have made experi-
ments along these lines, as I am convinced that by this method
ultra short waves can be sent not only beyond the horizon, but
over great distances, and in time to come, all around the globe!
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Top view of the “Super-Regenerator Four® here described
by Mr. Dent.

® WHENEVER a number of radio enthusiasts gather, it is

reasonably certain that the subject of short-wave reception
will come up for discussion, variations of the well-tried meth-
ods, as a rule, receiving greatest attention, with occasionally
a discourse on some lesser-known arrangement. There is one
system, however, namely super-regeneration, which is rarely
mentioned, but possesses such obvious advantages that there
is scope for further investigation, more especially since this
system has not been thoroughly tried out on the short waves.

Will this become the recognized system in the future when
ultra-short-wave transmissions are inaugurated? The present
would be opportune to compile a few facts on the subject.
Although ultra-short waves are not generally available for
testing purposes at present, the general performance of the
system can be gauged with reasonable accuracy by comparing
the performance on wavelengths of about 20 meters, and on
some higher wavelengths, say, in the region of 80 meters.

Recent experiments show that without a shadow of doubt
there is a definite improvement at the lower end of the short-
wave band, the particular advantages being simplicity of
operation and absence of that annoying effect described as
“threshold howling.” The initial adjustments are not eritical
as those who have used this arrangement on broadcast wave-
lengths might seem to think., Indeed, the entire absence of
any spurious effects, uncertainties and trickiness in the oper-
ation all lend weight to the suggestion that this system has
much to commend it for the reception of the extremely high
frequencies.

Now, what do we find on the debit side ? First, the selec-
tivity seems less good; this may not necessarily be a dis-
advantage, especially on the ultra-short waves. Secondly,
background noises tend to increase, especially if the maximum
amplification available is utilized. Pos-
sibly we must include also the inability

Super- ‘
egenerator
Four

By H. B. DENT

Negative Resistance Explained

Now, before proceeding farther, it might be well to vefresh
our minds and consider a few fundamental facts relating to
regenerative circuits in general, and super-regeneration in par-
ticular, since the two are closely interwoven. The effect of
applying reaction to a circuit is to reduce its positive resist-
ance, or, put in another form, it introduces a negative resist-

The one circuit that has perhaps greater possibilities
than most any other circuit for short-wave receivers, is
the Super-Regenerator. A number of new ideas are
incorporated in the super-regenerative circuit here de-
scribed by Mr. Dent, a well-known English radio ex-
pert. The super-regenerative circuit here presented
is the result of the writer’s experiments.

ance tending to neutralize the existing resistance in the circuit.
This negative resistance may be either less than, equal to, or
greater than the positive resistance.

In the first case, when a signal is induced into the circuit
the oscillations will build up to a certain definite amplitude
determined by the effective positive resistance, and will be
maintained so long as the signal continues. On cessation the
oscillations die out.

When the negative resistance equals the positive resistance,
the effect of injecting a signal E.M.F. is to cause oscillations
to build up, which in time will attain an infinite amplitude,
and these oscillations continue after the signal is interrupted,
but without further increase in amplitude. -The condition is

to receive C.W. signals without the aid

of a separate heterodyne, but this does
not apply, of course, if our intentions

are to develop a receiver for telephony
reception only.

0
- L H.T +
R1 Re 150 V.
= LOUD
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Fig. 1—Fundamental arrangement . for
super-regeneration. V1 is the detector-
amplifier; V2, the “quenching oscillator.”

Fig. 2—Theoretieal eirenit diagram of the Super-Regencrative Four receiver for
short waves, Values are as follows: C1, 0.05 mf.; €2, CS and €9, 2 mf.; €3, 0.0003
mf.; C4, 0.00015 mf.; C5 and €6, 0.0001 mf.; C7, 0.01 mf.; C10, 0.001 mf.; R1, 0-2
megohm variable; R2, 5 megohms; R3, 30,000 ohws; R4, 20.000 ohms; R5, 2 meg-
ohms; RG. 10,000 ohms; V1, V2 and V3, avernge general purpose type tubes; _

V4, small power tube. -
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similar to one which we are familiar, namely, when the set
is in a state of self-oscillation. The injected E.M.F. need not
come from the ether, any minute electrical change in the cir-
cuit being sufficient to start this process of building up oscil-
lations. In a practical case, however, self-oscillation appears
before the effective positive resistance is completely neutral-
ized, since there are other factors which come into the picture
at this stage.

So far as the third condition is concerned, namely, when the
effective resistance is negatived, it will suffice here to say that
it is a theoretical condition only, being the logical conclusion
having regard to the sequence of events concomitant with
regeneration, but not attainable in practice. .

Although space permits only a brief survey of this subject,
it will have been realized that were it possible to devise a
stable reactive detector circuit in which the effective resistance
is lower than the critical value where self-oscillation appears,
we should possess a receiver in its most simple form with
phenomenal H.F. amplifying properties. )

Super-regeneration attains this end and in a very simple
manner, as it is now proposed to show. The arrangement 1s
the outcome of some experiments carried out by E. H Arm-
strong many years ago, and in its simplest terms consists of
periodically varying the positive and negative resistance of
the circuit, the balance being arranged so that the average

resistance is positive; the circuit will not oscillate, therefore,
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Rear view of the

d-tnhe super-regenerative
unigne design.

receiver of

of broadcast matter and telephony sig-

SO METER COIL nals the quenching oscillations generated

by V2 should be above audibility, since
obviously these will modulate the carrier
be y- wave and be superimposed on the signal.
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Recent experiments carried out by the
present writer have shown, however, that
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¥ the performance in general is better with
E\l_ a low quenching frequency, but practical
a

considerations preclude the use of those
much below 6,000 cyeles per sccond,
otherwise it cannot be filtered out after
rectification without noticeable deteriora-
tion of the quality of reproduction.
Armed with these few fundamental

facts it only remains now to consider
how best we can apply the principle of
super-regeneration to a practical case,
for there are certain features inherent
in the system that tend to impose a

limit to the amplification desirable at

Fig. 3—Detalls of colls and winding data, alsoe dimenmions of wooden form for

quenching oscillntor colix.

of its own accord, but during the intervals when the resistance
is negative, induced signals will build up to large amplitudes.
Since the average resistance of the circuit is positive, these
oscillations will die out immediately the impressed signal is
interrupted, and indeed follow faithfully any change in its
amplitude, but at a much higher level.

There are various ways of obtaining this effect in practice,
but one only will be discussed here, and the form this takes
is shown in Fig. 1, Briefly, its action is as follows: Variation
in the resistance of the receiving circuit L1, C1 is achieved
by varying periodically the potential on the grid of the valve
V1 by means of a low frequency oscillating circuit L4, C3.
When the oscillating potential of the grid of V2 is positive, a
conduction current flows from the tuned circuit, thus increasing
its effective resistance. During the other half cycle, when the
grid of V2 is negative, no conduction current flows; the circuit
of L1, C1 thus having a very low resistance, which is deter-
mined by the regenerative effect produced by the feed back,
or reaction coil L2. It is during this period that signal cur-
rents flowing in the aerial circuit, coupled by the coil L3, build
up, are rectified by the action of the grid detector V, and
become audible in the headphones.

»
Intermittent Cessation of Signals

The ear, being unable to respond to rapid changes, does
not notice the intermittent cessation of signals at each half
cycle of the oscillator V2, and in this respect resembles the
human eye, the retentive effect of an image on the retina pre-
cluding any determination of change in the form if the varia-
tions are sufficiently rapid. This defect, if it can be regarded
as such, makes moving pictures possible, so likewise does the
accommodation of the ear render super-regeneration possible.
It has been suggested in some quarters that for the reception

the detector stage. If the maximum pos-
sibile amplification is extracted, back-
ground noise is inclined to be rather
troublesome. This is due to the excep-
tional sensitivity of the detector-amplifier, which not only
responds to minute electrical pulsations having a tunable com-
ponent, but greatly amplifies the inherent valve noises hrought
about by very small changes in the operating state of the
valve. For example, fluctuations in the electron emission from
the filament normally passing unnoticed become audible in
this system, but even with the valve operating well below its
maximum the amplification available is quite sufficient for all
practical purposes. Under these conditions the background is
then comparable with that present in any other arrangement
affording an equivalent over-all amplification.

Quenching Oscillations

Therefore, in the receiver with which the experimental work
was undertaken there were two L.F. amplifiers after the
detector, which, with the separate quenching valve, gives four
valves in all. Since general-purpose tubes are now obtainabhle
at a reasonable price, there is no point in unduly complicating
the issue by endeavoring to make one tube serve two pur-
poses, such as combining the functions of quenching oscillator
and detector.

The theoretical circuit is shown in Fig. 2, from which it
will be seen that, with the exception of the quenching oscilla-
tor V1, the circuit follows quite orthodox lines. Coils .1, 1.2,
and condenser C1 constitute the quenching circuit, the fre-
quency of which is just within the audible range, and if the
superimposed oscillators are found to be troublesome they can
be suppressed by fitting a filter between the plate of V3 and
the primary of the A.F. transformer.

Details of the small wooden former supporting coils L1 and
L2, together with the winding data, are given in Fig. 3. Osril-
lations generated by V1 are controlled by a variable resistance

(Continued on page 374)
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Rear view of 3-meter receiver as built
by Mr. West, with shock-absorhing
sockets for the tubes.

Two hundred and fifty miles with 5-
meter signals covered by the author!
Many astonishing and little known
facts concerning 5-meter “sigs”!

v

R -

Rear view of Mr. West’s SG-meter trans-

mitter with the vacuum tube water~
cooled; note the thermometer.
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Mysteries of the
5-Meter Band

By C. H. WEST

W2AIU — Adm. Asst. U. S. Public Health Service

A Few Facts Connected With The Art

@ THE writer has conducted experiments

since 1924 on various phases of ultra-
short-wave transmission and reception;
and during the present year has devoted
most of his time in research pertaining
to the production of fever in the human
body by the use of these ultra-high fre-
quencies.

Of late, however, the general trend of
research seems to lean to transmission
and reception within the 5-meter band,

‘or from 56 to 60 megacycles,

Examination of various apparata used
in this work discloses certain features
that the writer thrashed out years ago.
We find beautifully constructed receivers
with tuning ranges all the way from 3
to 7 meters; and some with a scale of
1.5 meters.

Let us take up the broadcast wave-
lengths, in which our object is to own
and operate a receiver with 10 ke. selec-
tivity. Suppose we locate our receiver
within one-half a mile of a powerful
broadcast transmitter. Where would our
10 ke. selectivity be? We drop to the
80-meter amateur band, where the wave-
length decreases and the kilocycles in-
crease. To take care of the increased
sharpness of tuning, we chop a few plates
from our variable tuning condenser. On
the still lower bands we reduce still fur-
ther the capacity of the tuning condenser.
Then we arrive at the band from 56 to
60 me. It means little in our life. It
is only a very short wave; therefore, it
ought to be easy to tune. We fail to
observe the fact that this band is 4,000
ke. wide.

We construct our receiver to cover the
band and glory in the fact that we are
able to receive the signal at from 5 to
20 miles; and probably with high power
on the transmitter. Beyond that point
we are unable to receive the signal; and
yet at a distance of one-quarter of a

mile we hear it over the entire tuning
scale. What has applied to all the other
bands we fail to make use of within the
ultra-short-wave spectrum.

The Transmitter

There are many forms of 5-meter
transmitters in use; most of them have
the habit of “whooping” and “whining”
over the entire range. They are un-
steady, not at a few miles away, but at
long distances simply jump out of the
tuning scale, especially with a suicidal
tuning scale from 5 to 7 meters, or any-
thing over one-fifth of a meter.

As will be noted in the photographs,
the transmitter constructed by the writer
uses the conventional ultra-audion cir-
cuit, with a new addition. The tube is
encased in a metal can filled with water!
A thermometer is suspended within the
open top. A storm of protest will prob-
ably be directed at the writer for cutting
down his output, radiation, and increas-
ing the external, internal and detrimental
capacity of the outfit. :

During the year 1929 it was noted that
as tube temperature increased, likewise
did the frequency, which was easily fol-
lowed up by a micro-variable condenser
on the receiver, which had a tuning scale
of 20 mmf. The signal, as the tube
heated, passed very gently outside of the
receiver range. This was done at a seven-
mile range on low power., At length the
tube was encosed in a can full of water
and allowed to reach its maximum tem-
perature, before any reception was at-
tempted. The water reached 43 degrees
Centigrade, and stayed within the neigh-
borhood. Satisfactory reception was
then accomplished, but even then the
frequency changed from time to time,
but was followed up very easily by the
use of this very fine micrometer adjust-
ment variable tuning condenser,

Clocks can he used to very good advantage in transmitting’ signals during 5-
"meter and other short-wave tests, as testified to by the photos of Mr, West’s
automatic “keys” herewith,
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The idea of water temperature control may be applied to any
transmitting circuits with an equal effect. In case of push-pull
application, two cans, of course, would be required. For those
wishing to use the author’s circuit, Fig. 1 is self-explanatory.

The Receiver

With the advent of many new types of tubes on the market,
the general trend seems to be in using them. Due to additional
elements requiring more complicated wiring and additional
“gadgets,” it seems the desired degree of reception is “lost in
the shuffle,” but volume is increased to loud-speaker operation at
a few miles away. This, likewise, disappears in the maze of
5-meter mysteries and no better results are obtained than in
early days when the signal died a natural death amid steel
buildings and other obstructions.

Many experimenters have coupled oscillators to the receiver,
added push-pull amplification, or anything that would increase
the signal strength, and were able in the long run to operate
loud-speakers with terrific strength over one mile ranges. As
the distance increased from the transmitting source, likewise
did the signal strength. Tuning became sharper and sharper—
and at length it became so sharp it wasn’t there at all!

Something was evidently wrong with the system. More ampli-
fication in the receiver and larger “pottles” in the transmitter
—_this has always been the opinion of 5-meter experimenters.
It is wrong. You can easily prove it is wrong. Suppose on
your “pet receiver” you remove the beautiful ganged-condenser
with bridge girder end-plates, and substitute two copper one-
cent coins in place of it. One is the stator, while the other,
mounted on a fine thread machine screw, is the rotor. Adjust
the transmitter as near as possible by the frequency meter to
fa]l within the tuning scale of the receiver, whose rotor plate

331

Top view of Mr. West’s S-meter receiver with wedge type

~ altogether.

opens one inch and approaches the stator
within 1 inch.

Within a few blocks of the transmit-
ting source the signal ds all over the
scale. As the distance is increased, the
signal will, in ninety-nine cases out of a
hundred, be towards one extremity of
the micro-condenser. At a still further
distance it will go out of the “picture”
Five meters ends there with
most people.

Now reduce (or increase—as the case
may be) the frequency of the transmit-
ter. The slightest movement on the
tuning condenser of the oscillator will be
sufficient, and one will be surprised to
find the signal creeping back within the
tuning scale—but still very much at one
extremity. As the distance is increased
between the receiver and transmitter,
likewise will the signal move towards one
end.

After a little research, one will find
over a 20-mile range that it takes ap-
proximately 10 rotations of the machine
secrew vernier to tune the signal com-
pletely out.

Signals at 250 Miles!

With a similar type of apparatus in
1929 the writer received the signal from
a low power-transmitter at a 250 mile
range! Two rotations of the screw
tuned the signal out, and the movement
of the rotor plate was approximately
Js-inch, but spaced %-inch away from
the stator plate. This is a remarkably
small capacity. Try and measure it in
micro-microfarads! Quite a job, and as
bad as an attempt to measure in kilo-
cycles the tuning range of this micro-
midget variable condenser.

From tQe foregoing, our object in re-
ceivers should be to construct them with
plenty of inductance, but very little tun-
ing capacity. Make them as broad tuning
as possible. If possible make a handful of
little “rings” or inductances each tuning
from 4.8 to 4.10; 4.10 to 4.12 meters, etc.,
but one will hardly know which is which
by the looks of them. They means a lot,
and in fact more than any of us realize.
There is just 4,000 kilocycles in those
handful of rings and to the eye they all

<

-

look about the same size in diameter.
. The photograph of the receiver shown
is of the autodyne type, using the ultra-
audion circuit. The two penny pieces,
previous mentioned, have not been made
use of, as the rotor is too ‘“‘seratchy.”

In place thereof, we have two station-
ary plates, in which a stationary wedge
of insulated material moves horizontally
between the two stator plates of spring
brass. The wedge is fitted with a ma-
chine screw of fine piteh and the move-
ment is very gradual, as is also the sepa-
ration between the two condenser plates.

It may be of interest to note that dur-
ing recent experiments, the control
could be rotated 100 times, representing
a minimum to maximum running of the
condenser, without tuning out the trans-
mitter signal at one mile.

The range was increased to seven
miles with a rotation scale of about six
turns, which required from time to time
further movements of the control to fol-
low up the signal as it climbed to a
higher frequency, due to internal heating
of the tube. The water-cooled tube with
fixed temperature solved the problem to
a greater degree, as the maximum tem-
perature of the tube had been reached.

The receiver was moved to a point in
New Jersey and three miles above Edge-
water at a distance of approximately 15
miles. It was hard work locating the
signal again, as it had narrowed down
to less than two rotations of the control
and was exceedingly sharp. The wedge
was removed and planed down to a point
where it took 200 rotations to open the
gondenser plates from maximum to min-
imum. ,

After patient hours of very slow turn-
ing, the signal was again picked up and
found to have a tuning scale of 10
rotations. :

From the foregoing it is very evident
that if any great distance is to be ex-
pected, the maximum to minimum rota-
tions should be at least 400. Once it is
located any frequency changes in the
transmitter can be followed up by %

(Continued on page 373)
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eondenser at left.
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Fig. 4 (above)—Coil connections in a
commerceial band-spread unit, designed
for use in the National SW-58 short-
wave receiver. Fig., 5 (right)=—A com-
mercial form of band-spread plug-in
unit, which may be instantly replaced
by standard coils for band extension.
Fig. 6 (left)—The National SW-38 with
band-spread coils.
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BAND SPREADING

By JAMES MILLEN, M.E.*

® CONDITIONS concomitant with short-
wave reception are such as to neces-
sitate an unusual degree of finesse and
technique on the part of the operator,
when tuning systems, closely comparable
to those used in broadcast receivers, are
employed. This delicacy of control is
immediately appreciated when it is con-
sidered, for instance, that the average
short-wave receiver design for 20-meter
reception covers a band of about 8 mega-
cycles in one complete sweep of the dial,
which is more than eight times the fre-
quency range encompassed by broadcast
transmission between 200 and 550 me-
ters! On a broadcast receiver designed
for simplified tuning and logging, the
400 ke, band between 300 and 500 meters
occupies about three-quarters of the dial.
In contrast, the same number of kilo-
cycles, representing the amateur 20-meter
dllocation, occupies only one-thirtieth of
the entire dial range! Such concentra-
tion inevitably results in hair breadth
tuning and micrometer logging which is
unsatisfactory and inaccurate.

To start with, it must be understood
that the problem has nothing to do with
the electrical separation of stations—the
actual selectivity, Whatever means are
adopted to facilitate the mechanical loca-
tion of the station will not reduce inter-
ference from adjacent channels, except
to the extent that simplified tuning may

* The National Company, Malden, Mass.

The “broadcast” fan who has just become acquainted with the wonders
of short-wave reception will be particularly interested in this article
by Mr. Millen, a leading short-wave expert, who here describes the
theory and practice of how to spread the signals over the dial and thus

render short-wave tuning easier.

facilitate sideband choice with a slightly
superior rejection characteristic. If we
so design the tuning ensemble that 400
ke. is spread over 100 dial divisions, in-
stead of 9, the selectivity characteristics
of a signal receiving interference from
two stations 5 ke. on each side of the
desired frequency will not be improved
in the least. The 5-kilocycle beat notes
will be as intrusive as ever—but it will
be much easier to center and log the
desired signal. And if the interference
is caused only by a solitary station, sim-
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Fig. 1—A simple scries condenser ar-
rangement for reducing the variation
in tuning capaceity, Ct, with changey in
the variable or control capacity, Cv.
Fig. 2—Indicating how the rate change
in tuning capacity, Ct, varies as the
relationship of variable to fixed capac-
ities is chang'ed. Fig. 3—A circuit ar-
rangement which approximates Figure
1, and which permits the inclusion of -
band spread components in the coil unit.

www americanradiohistorv com

plified tuning will make possible the
rapid reduction of this interference by
selecting sidebands (in the case of a
modulated signal) or by employing a
local beat frequency (in C.W. reception)
on the side away from the interference,

A High Ratio Dial

The most obvious solution to the prob-
lem is the simple mechanical expedient
of employing a high ratio dial—such as
the 250-to-1 device used in the crystal
controlled Stenode. This, of course, does
not effect band-spreading, as far as the
dial reading is concerned, but it does
eliminate the necessity for over-exacting
delicacy in control. The objections to
the high ratio dial are that it does not
solve the logging problem and, unless the
mechanism is cleverly designed and care-
fully made, the back lash is likely to be
annoyingly excessive.

Special Condenser Plates

Attacking the subject from an elec-
trical point of view, the possibility of
specially curved condenser plates is an-
immediate consideration. It is not at all
difficult to design a condenser plate so

(Continued on page 372)
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Hertzberg's set-up of four short-wave receivers, all coupled to one antenna, each

set receiving a different European station simultaneously.

4 European Stat

By ROBERT HERTZBERG, W2DJJ.

ons
AT ONCE!

Many of us have picked up four European stations at successive
periods, but here is an exception indeed—Mr. Hertzberg tells how
he listened to four European capitals SIMULTANEOUSLY!

® MANY short-wave fans consider them-

selves lucky if they can definitely
identify one or two foreign broadcasting
stations during the course of an evening’s
listening. It’s easy enough to pick up all
kinds of music and talking that sounds
foreign, but getting call letters and un-
derstandable annoupcements is another
matter, as many listeners will testify.
Therefore, the writer thinks he accom-
plished something by bringing in pro-
grams from four European capitals
simultaneously on four different receiv-
ers working off a common aerial, and
getting clear, unmistakable announce-
ments that were verified and witnessed
by a German professor of languages who
even recognized the voice of the Berlin
announcer!

Rome!

This spectacular feat, which thrilled
even an old-time, hard-boiled dial-twister
like “yours truly,” happened more or
less accidentally during a series of tests
being made on a number of short-wave
receivers. The professor, who occupies
the other balf of a two-family house, was
disentangling his young daughter’s bi-
cycle from a roll of loose aerial wire in
the cellar, and was probably more an-
noyed than anything else at the.assorjced
squeals and whistles from the imposing
line-up of receivers shown in the accom-
panying illustration. However, he pricked
up his ears when the Lafayette All-Wave
set (on the extreme right) issued the
clear, loud voice of the famous woman
announcer at the Rome station. We just

caught the tail-end of an operatic selec-
tion, which was followed by the an-
nouncement, “Radio Roma Napoli,” and
a long discourse in Italian. The time was
about 4:30 in the afternoon; the wave-
length 25.4 meters.

Berlin!

Turning down the volume a bit, be-
cause the signals actually made conver-
sation difficult, we switched on a new
National SW-58 (second from the right).
There was a mess of music around 31
meters, but as there are several power-
ful Americans on this channel we didn’t
pay much attention. Just as we were
about to turn the set off, the music
cleared wonderfully, stopped, and was
succeeded by a deep German voice, which
announced “Berlin Deutschland Sender”
and then continued for a few minutes
while the professor jumped up and down
excitedly and exclaimed, “I know that
man! I know that man!”

Our stumbling into this announcement
was extremely fortunate, for we heard
nothing but music for another hour.

London and Paris

Inspired by this reception, we swung
a Hammarlund Comet “Pro” into action
(second from the left), fished around 25
meters again, and picked out some dance
music which happened to swell up to
great volume just at that moment. The
announcer sounded very British, but men-
tioned no call letters. As we have long
since learned not to be fooled by accents
or tongues, we left this program tuned
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in and went at the Pilot Dragon at the
extreme left. The German, the Italian
and the suspected Englishman all “clicked
in,” but just beyond the Englishman was
some mushy speech that sounded like
French or Spanish. After about five
minutes this resolved itself into voluble
and clearly understandable French, with
several ‘Je¢i Paris” announcements. A
long-winded political talk finally gave
way to some unexpected American—not
English—and for a moment we thought
we had tuned in the wrong end of one
of those trans-Atlantic rebroadcasts.
However, the speech turned out to be a
review of European political events given
by the Veterans of Foreign Wars in
Paris, for the benefit of American listen-
ers. What a relief!

While the American was talking, the
Englishman announced the last number
of his program, and then identified the
station as G5SW. A glance at the clock
showed that the time was close to 7 p.m,,
and sure enough the midnight chimes of
Big Ben rang through in a few minutes.

The professor was now thoroughly be-
wildered and not a little incredulous.

Madrid

“How about the rest of Western Eu-
rope?”’ he asked, jokingly. “Why not
bring in Spain and call it an evening?”

Unfortunately EAQ was not on the air
so early, but he interrupted his supper
an hour later to come down and hear
the programs from Madrid boom in with
fine strength and quality. By that time

(Continued on page 377)
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The anthor with his transmitter coustructed from an old

nentrodyne receiver.

By LOUIS F. LEUCK

© THIS 1s the story of how an anti-

quated 5-tube, 3-dial neutrodyne type
of broadcast receiver was changed to a
low-power amateur phone and code trans-
mitter of the master oscillator - power
amplifier type, employing two stages of
speech amplification and 100 per cent
modulation. From an obsolete, discarded
receiver to one of the most modern types
of transmitters surely is “reversed radio”
in my opinion. The type of receiver that
was used may be found in many an attic
or purchased very reasonably. Suflicient
information is given below to enable the
reader to do a similar job of remodeling
if he desires.

Reversing Receiver Into Transmitter

In making the change the wiring was
altered, but practically all the parts of
the receiver were used except the de-
tector coil and coil forn. The two radio
frequency stages became the master os-
cillutor and power amplifier. The audio
frequency system remained an audio sys-

tem, the detector becoming the first am- .

plifier and the original output tube being
elevated to the position of modilator.
The antenna series tuning condenser was
originally the detector stage tuning con-
denser. The master oscillator tube, coil
and tuning condenser was originally the
first R.F. stage.

SHORT WAVE CRAFT for OCTOBER, 1932
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MAKING A

Short-Wave

TRANSMITTER

from a

Neutrodyn'e

The once famous neutrodyne receivers are being sold
at bargain prices today—anywhere from $1.00 and up.
Mr. Leuck gives us an interesting description of how he
built his short-wave transmitter from an old neutrodyne.

In making the conversion an attempt
was first made to trace all wiring care-
fully and so do the iob with the fewest
possible changes of wiring. This worked
out quite nicely as far as the filament
wiring was concerned, and also fairly
well for the balance of the changes in
the audio frequency system. In fact, it
is really important that the connections
to the audio frequency transformers re-
main poled as they were in the original
set. If this is not observed there will
be a tendency to “howl” at some audio
frequency. If any such tendency exists
in the completed transmitter it can usu-
ally be cured by placing a resistor of
about 100,000 ohms across the secondaries
of each of the transformers. If the ten-
dency still persists, lower resistances
should be used.

A telephone induction coil serves as a
modulation transformer. This was used
partly because it happened to be avail-
able and partly because there would ac-
tually have been too much gain if a
regular modulation transformer had been
used. If a regulation modulation trans-
former is used it is permissible to omit

one of the stages of speech amplification,
though the operator may have to raise
his voice a bit above normal. An auto-
mobile ignition coil may be pressed into
service as a modulation transformer if
no other is at hand, without introducing
appreciable distortion.

All three of the tuning coi] forms were
removed and the detector coil form dis-
carded. One of the others was then re-
wound with 30 turns, center-tapped, of
the original wire. This became the plate
and tickler coils of the master oscillator
(L1 and L2 in Fig. 1), Twenty-seven
turns of No. 18 D.C.C. wire were wound
on another form, which serves as the
plate coil of the power amplifier. Eleven
turns of the original wire were wound
on as the tickler. These are designated
as L3 and L4 in the figure. The grid
coils of this particular receiver each had
53 turns originally. If a receiver having
different size coil forms and a different
number of turns is to be remodeled, the
correct number of turns can be arrived
at by taking the same ratio of turns
for the various coils as.was done in the
set described here. In order that the set

Two interesting photos of Mr. Leuck’s short-wave phone and code transmitter constructed from a once-famous neutrodyne
receiver, which he hauled down' out of the attie. :
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Circuit nbove shows how Mr. Leuck hooked up the microphone
which then served him as a short-wave phone and code transmitter.

may be properly neutralized, L3 and L4
must be wound in the same direction.
Another way of saying it is that L3 and
L4 are essentially a tapped winding. The
connections of the master oscillator and
power amplifier plate coils to their re-
spective plates should be made in the
same way. For ecxample, the plates
should be connected to the top ends of
the coils in both cases. If this is done
and both coils have been wound in the
same direction there will be no trouble
experienced in neutralizing. One of the
original neutralizing condensers is satis-
factory if it doesn’t happen to be too
small, as it was in this set.

Note that in a receiver the grid coil
is tuned, while in a transmitter the plate
coil is tuned. This makes it necessary
to switeh plate and grid connections on
both of the R.F. tubes. That is one of
the reasons why it is best to just cut all
wiring except filament leads away from
these two tubes and their associated coils
and rewire according to Fig. 1. This re-
ceiver happened to have two rheostats,
two jacks and two switches and so use
was made of all of them. All that is
really necessary in this line is one fila-
ment switch (SW1) and a single fixed
resistor which will handle five tubes.
With the arrangement shown the Heising
modulation system choke is short-circuited
when the key is pushed in the jack for
code worR., A switeh could be arranged
to do this if keying impacts proved to
be too noticeable with the choke in the
circuit.

Tubes and Voltages

Three of the tubes are ’01A’s, the
power amplifier is a ’12A and the modu-
lator is a '"M1A. With 135 volts on the
plate of the modulator tube, 22% on the
first audio tube and 90 on the remainder,
the whole outfit pperates with rather high

efficiency. A consideration of the rated
output of the '71A and its plate resist-
ance at 135 volts, and also that of the
'12A at its operating voltage of 90, shows
that conditions are just about right for
100 per cent modulation without over-
loading or overworking the 'T1A. The
load resistance relations between the two
tubes are just about ideal for the 'T1A
to do its most effective work as a modu-
lator. An additional 45-volt battery serves
as a voltage booster for the modulator
tube. Its positive is connected directly
to the plate of the ’71A and its negative
is connected to the 90-volt plate lead
to the ’12A on the plate side of the
Heising modulation choke. (A “B” elim-
inator filter choke is used as a Heising
choke.) A “B” eliminator may be used
as a source of plate supply if desired.
This requires an additional 30-henry
chcke and a couple of 0.25 to 1 mf, con-

densers. The connections are shown in
Fig. 2.

This transmitter was intended for low-
power work and for use in places where
it is necessary to use battery power. It
is easy on both the plate and filament
batteries.

Tuning and Neutralizing

The setting of the master oscillator
tuning condenser determines the wave-
length. With the coils as given, the set
will tune down to the “80-meter band”
also, but will not be operating with “high
C” which is desirable for stability of
frequency. The first step in the tuning
process should be to set the oscillator
frequency within an amateur band. With
the master oscillator tuning condenser
set at 50 the wavelength is around 160
meters. This may be checked approxi-
mately by listening to other transmitting
amateurs and comparing frequencies if
no frequency meter is available.
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and key connections to his revamped neutrodyne receiver.
Fig. 2, at right, shows connections of “B” eliminator.

The next step is meutralization and
since this is something of a mystery until
one has once successfully accomplished
the feat, some pointers will be given.
The reason for the elaborate row of
Fahnestock clips along the rear of the
transmitter now becomes apparent. Since
the transmitter’s power is low, it was
found advisable to use the D.C. plate
meter method of neutralization. In neu-
tralizing the power amplifier with this
method, its power should first be cut off
by removing the 90-volt lead at the clip.
A 25 ma. meter should then be connected
temporarily in series with the 90-volt
lead to the master oscillator., When os-
cillating properly without load, its plate
current will be 6 to 8 ma. Next the plate
circuit tuning condenser dial of the power
amplifier should be rotated back and
forth. When resonance with the master
oscillator is passed, the needle of the
milliammeter will “kick.” The neutraliz-
ing condenser should be adjusted until
the “kick” is absent, or nearly so. Twirl-
ing of the dial back and forth should
alternate with adjustments of the neu-
tralizing condenser until the desired ‘“no
kick” position is found. The power am-
plifier is then neutralized. The milliam-
meter should then be changed to the plate
lead of the power amplifier and its plate
power applied. Its plate circuit must be
tuned to the same frequency as that of
the master oscillator. There will be a
sharp downward dip of the milliammeter
needle at this point.

The Antenna
Now we have arrived at the point
where the radiating system should be
connected. A wavelength of 160 meters
requires an antenna approximately 120
feet in length. The ground should be
as short and direct as convenient. If it

(Continued on page 372)
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A GOOD S5-meter receiver is in big demand just now,
with hundreds of amateurs getting into operation with

their 5-meter transmitters.

Not only must the 5-meter

receiver be selective, but it must also possess powerful

amplification properties.
these qualities.

The
Data are also given on the construc-

“Bearcat-3” possesses

tion of the new antenna resonance coils which greatly

increase the signal strength.

® CROWDED channels and the desire

to explore the little known ultra high
frequency regions has led to many in-
teresting developments in the 5-meter
band. Increased activity on the pairt of
amateurs and other investigators has
resulted in a great rush to start things
in this band. Many interesting uses have
been found for two-way intercommunica-
tion over short distances. For instance,
two amateurs living in the same town
or city will find that reliable transmis-
sion and reception can be carried on with
a minimum of interference and this tends
to relieve the congestion which exists
on the lower frequency channels,

An example of how two-way conversa-
tions can be carried on is indicated in
Fig. 1,

Stations A and B are located in the
same city, say, New York, and stations
C and D are located in some other town
about 150 miles from A and B. Let sta-
tion A transmit on the 80-meter band to
station C. Station C listens to A and
at the same time feeds the output of
his 80-meter receiver into his 5-meter
transmitter. Station D picks up the sig-
nal from C on 5 meters and transmits
to station B on the 80-meter band. Thus,
station A can talk to stations B, C and
D at the same time. Note should be

made of the fact that station A can
converse with station B through stations
C and D or direct on the 80-meter band.

A little thought will show that all
parties can hear the remarks of any one
station and can break in on the con-
versation without changing the adjust-
ments of their receivers or shutting off
their transmitters. This is indeed a very
nice scheme and the beauty of it is that
several fellows use it and commend it
most highly,

NEXT ISSUE!

Special
“BEGINNERS?”
NUMBER

Receivers, Converters and Other
SHORT-WAVE Apparatus YOU
Can Build EASILY!

Circuit Design

Three tubes are used in this design
and the 6-volt automotive type has been

The "BEARCAT-3" §=Meter

selected as being the best for the pur-
ose.

P The detector tube, which is mounted
directly in back of the tuning condenser,
is one of the 37 type tubes. Note that
the plate potential applied to this tube
must pass through the resistance 13 and

serves the dual purpose of controlling

the regenerative action of the detector
and limiting the amount of energy fed
into the detector from the local oscillator.
The frequency of the signal fed to the
detector is determined by the size of the
coil 18 and the condenser 16,

The local oscillator, which supplies the
quenching frequency, derives its power
from the tap marked B-plus 67.5 and
the proper operation of the set will de-
pend on the obtaining of the proper value
of this plate voltage. Voltages from
22.5 to 90 should be tried, as different
tubes may have different characteristics
as far as power output is concerned.
Select the voltage giving the smoothest
control of resistor 13, With the circuit
as is, there is a compromise between the
exact operation point for maximum sen-
sitivity of detector action and proper
voltage from the local oscillator.

The output of the detector is fed
through the transformer to the grid of
the pentode output tube. This raises the
power sensitivity of the set as a whole
and if a suitable coupling device is used
to couple the output of the 38 to the
reproducer, satisfactory quality will re-
sult.

Construction is a simple matter, as the
parts are not numerous and there is
plenty of room even though the chassis
is very small. Drill and fold the chassis
as per drawings. Many fans may want
to purchase a finished chassis, which can
be done.

Mount the tuning condenser in the cen-
ter as shown in the photographs. It

cat-3"

ceiver,
tubes and

Photo below shows the ¢“Bear-
S-meter super-regener-
ative receiver here deseribed *s
by Mr. Denton. One of the new 3
antenna resonance wave coils is
shown just to the left of the re-
This set uses but three
works a speaker.

Above—A view under the chassis of the S-meter
receiver, Most of the resistors, hy-pass condens-
ers, ete., are mounted under the chassis ns shown,
which makes for the neatest appearance.

i i
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Super-regenerative

. Receiver |

By CLIFFORD E. DENTON

would be wise at this time to check up
the drilling of the front panel, noting if
the shaft of the tuning condenser lines
up with the bushing of the tuning dial.
The sockets can be secured in place, as
well as the audio frequency transformer.

Most of the remaining parts, such as
the resistors, can be held in place by the
wiring. It would be wise to bolt the
by-pass condensers to the under part of
the chassis so as not to place too great
a strain on the wiring.

The tuning dial, which is mounted on
the front panel, can be locked to the
condenser shaft and then the set can be
wired.

Wiring

Little need be said as to the wiring.
Do not use long leads in the detector
circuit. There is a definite reason for
using the type of socket for the detector
—to insure short leads. Grid and plate
leads must be as short and as clear from
surrounding metal objects as possible. It
is not necessary to use the same care
with the balance of the set because the
frequencies involved are much lower.

Coil Data
The specifications for coils 4 and 5 are
given below:

No.of Wire

turns  size Spacing
Coil 4 ...... T 14 1/16-inch
Coild ...... 1 14 1/16-inch

Coil 17.—Coil 17 consists of 650 turns
No. 36 double silk covered wire, wound
on a small bobbin Y2-inch in diameter
and closely coupled to the coil 18.

Coil 18—~The grid coil is number 18
and consists of 1,000 turns of the same
size wire used on 17. This is wound in

the same direction on the
same bobbin and due to
its small size can be bolt-
ed into place under the
chassis.

Radio Frequeney Choke
No. 9.—This is a small
choke and care should be
used in building it. As the
frequency range to which
the receiver responds is
very high, it is necessary
that the distributed capac-
ity of the winding be kept
at a minimum. A satis-
factory choke can be made
by ‘“jumble - winding” 30
turns of No. 36 double silk covered wire
on a bobbin 'z-inch in diameter.

A detail drawing is shown in Fig, 3
and should be studied carefully. Note
that the coils are wound in the samc
direction and when they are mounted be
sure that there is no change in the wind-
ing direction between X and Y.

These precautions should be exercised
in the construction of the set. It seems
that most builders have trouble making
detectors oscillate. If the constructor
builds his own coils as shown, then the
only thing that will prevent the proper
operation of the set will be defective
tubes or ‘“B” batteries reversed,

Keep all leads between coils and de-
tector socket as short as possible.

Operation

The set is tuned to an incoming signal
and the resistance controlling the plate
voltage on the detector is varied for the
best results.

The adjustment of the antenna series
condenser is important and should be

Max Pearlman listening to (he mysteries of the S-meter
sham® band as the waves roll in on the “Renveat-24.

done with care. The band spread con-
denser (3) should then be adjusted so
that the band required is spread over
the tuning dial,

Vary the size of the oscillator tuning
condenser (16) until the proper guench-
ing frequency is obtained. This is im
portant, as the sensitivity of the receiver
will depend to a great extent on the
frequencey of the local oscillator.  Use
the frequeney which gives the best re
sults,

When the receiver is working right,
there will be a loud rushing sound in
the phones or loud speaker, and as the
signal is tuned in, this rushing noise
will disappear. When the incoming sig-
nal is weak, some of the rushing sound
will remain in the back-ground.

Many builders of 5-meter receivers have
not obtained the maximum results and
then turned around and condemned the
whole idea. It is more than likely that
their antenna systems had something to
do with it.

Mr. DanaGriffin of N. Y, City has built a
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Fig. 1, at left, shows how G-meter transmitters and receivers may be used in amateur stations to supplement 80-meter com=-

munieation; Figz.

tions; Fig. 4, at rizht, shows posi

3 shows special part of the eircuit in the super
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dev15:e which permits the use of high
vertical antennas for maximum pick-up
and to develop the maximum signal volt-
age at the input of the receiver.

These units are called “phase shifters”
and consist of a small coil and condenser
capable of being tuned to the frequencies
being received on the set. In general
these circuits should be tuned to the cen-
ter of the band on which the set is
operating,

Figure 4 shows the voltage shift in
the units after they have been tuned to
the proper frequency in the band. It is
a good idea to tune the “phase shifters”
to the exact wavelength of the station
being received.

_The antenna can be as long as condi-
tions permit. Run it straight up in the
air, keep it free and clear from all ob-
structions. Place one of the phase shift-
ers every 100 inches, starting 100 inches
from the receiver antenna and ground
posts. Use as many of these units as

SHORT WAVE CRAFT for OCTOBER, 1932

required and tune each one to the same
frequency. This can best be done by
building a small oscillator, calibrating it
against some known 5-meter signal and
then using this to adjust the phase shift-
ers to the proper frequency.

Circuits for such an oscillator have
been described in many of the past issues
of SHoOrRT WAVE CRAFT, so no further
information should be necessary on this
point. Many short-wave “bugs” have
oscillators which will generate harmonics
in the 5-meter band.

Some slight recalibration of the tuning
condensers used in the phase shifters
may prove necessary after they have
been connected into the circuit of the
antenna, the final adjustment being that

I Hammarlund midget condenser (6).

1 Internatignnl Resistance Co., 1-watt, 2-meg.
resistor (7).

Pancl mount socket, 5-prong (8).

Radio frequency choke (9), See text for
specifications.

Aerovox mica condenser, .001-mf, (10).

Medium ratio audio transformer (11).

Flechtheim by-pass condenser, .1-nf. 12y,

Electrad 50,000-ohm potentiometer (13) with
filament switech (28).

Flechtheim by-pass condenser, .1-mf. (145,

Wafer sockets, 5-prong (15, 19),

Mica condenser, .001-mf (16). See text.

By-pass condenser, .1-inf. or larger (20),

1,500-ohm resistor, 2 watts (21).

Output terminals (22, 23),

Binding posts (24, 25, 26, 27).

metal chaxsis and front panel,

JEray
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easy it i to build the
S-mecter “Bearcent-3" re-
ceiver. This recciver
possesses  high ampli-
fying powers and good
selectivity and uses but
three tubes, itheing pos-
sible to receive strong
signals on a speaker.

Right—Details of an-
tennit resonance eoil

of tuning for the maximum signal vol- Tuning dial,
uine from some 5-meter transmitter. Screen-grid elip.
Wire, etc,

Parts List Note—Coils 4, 5, 17 and 18 winding data
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WHAT SHORT WAVES MEAN TO
ME! In this absorbing article, Dr.
Robert A. Marks, a New York doctor,
tells us how, although blind, he builds
short-wave receivers and transmitters
and operates them, too. You will be
amazed indeed.

Above—Schematie dingram of 53-meter “Bearent-3" reeeiver
which the more seasoned experimenters prefer to follow.

IN NEXT ISSUE:

A NEW TUBE FOR PRODUCING
ULTRA SHORT WAVES! Did you
know that to generate sustained waves
a fraction of a meter in length a spe-
cial tube is desirable?

A SUPER-REGENERATOR WITH

PENTODES! R. William Tanner, the
veteran “short-waver,” shows you how
to get the last microwatt out of this
type of receiver.

BEGINNERS’ “CONSTRUCTION”
ARTICLES will feature the Novem-
ber Number. Don’t miss it! !
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Photo of Mr. Reinartz’s receiver, which
employs a balanced cireuit for reducing
interference from various sources.
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Fig. 2—Front-panel view of the receiver
that “iaughs at statie” and other inter-
ference.

® TO circumvent the disturbance caused

by static and other uncontrollable in-
terference in the reception of radio has
been the goal of many experimenters.
A number of devices have been advo-
cated that should help to reduce such
unwanted interference. To date, how-
ever, no device is doing the job consis-
tently or well,

For several years the writer has had
ih use a circuit that does reduce the
interference from non-tunable interfer-
ence such as static and line disturbances.
It also has the advantage of allowing
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This unusual circuit devised by Mr. Reinartz re-
duces the interference from non-tunable sources,
such as static and line disturbances; it also per-
mits two signals of different frequencies to be
received simultaneously through the same am-

plifier system.

A Receiver

That Laughs
At STATIC

By JOHN L. REINARTZ

two signals of different frequencies to be
received at the same time through the
same amplifier system; that is, one can
listen to a signal in two of the amateur
bands at the same time and hear both,
or if desired the same frequency can be
tuned to in each half of the two parts
of this receiver, and advantage can then
be taken of its capability to balance out
such interference as static and other non-
tunable interferences.

The receiver had its inception during a
study of methods to reduce non-tunable
interference during reception of a signal,
the idea being to so adjust the receiver
that the non-tunable interference would
be allowed to enter the two parts of the
receiver and when again combined at
the audio part of the system it would
cancel out, while the signal which was
desired would go through only one part
of the tuning system and then through

the audio and be heard in the regular
way, minus the interference which may
have been present. The result is so good
that many of you will wish to build such
a receiver, the description of which fol-
lows:

The circuit used (Fig. 1) will be recog-
nized by the old-timers as the one which
the writer has used for the last ten years
and has found no good reason to dis-
place, especially on amateur frequencies.
The only difference is that there are two
of them, so connected that the audio sys-
tem starts in one and ends in the other
of the two tuning systems. It is through
this connection that unwanted signals are
cancelled out, or that two signals of dif-
ferent frequencies can be tuned to at
the same time and heard through the
audio system. Omne precaution which
must be taken is to keep the two systems

(Continued on page 375)
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Fig. 1, at left, shows dingram of the Rein
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This young lady finds it easy to tune in distant stations on the “Ultra-Seven* All-
Wave Superhet, with its single dial tuning.

“ULTRA-SEVEN"
All-Wave Super-Het

® WHAT do radio engineers do in their

spare time? The “Ultra-Seven” an-
swers that question, for it was designed
and built by one of the best radio en-
gineers in the country as his own per-
sonal receiver. The writer borrowed this
set and used it for several weeks and
the accompanying list of stations gives
definite evidence of its remarkable per-
formance possibilities. In fact, the set
made such an impressive showing that
the writer decided to obtain complete
constructional data on it especially for
the readers of SHORT WAVE CRAFT.

After much persuasion, the designer
agreed to release the complete informa-
tion on this circuit, stipulating, however,
that his name should not be used in con-
nection with the set or the article de-
scribing it. Such unusual modesty must
be respected, although it is too bad that
this engineer’s name (known throughout
the radio industry) cannot be disclosed,
as this set is one which reflects great
credit upon him and furnishes absolute
proof of his radio experience, skill and
knowledge.

The “Ultra-Seven’ has many outstand-
ing features recommending it to radio
enthusiasts. It uses heater-type 6.3-volt
tubes. With the filaments connected in
series, as shown in the schematic dia-
gram, the filament supply may be a 110-
volt A.C. or D.C. source, whichever hap-
pens to be available. By connecting the
filaments in parallel, a standard storage
“A” battery may be used to supply the
filament current. When using 110-volt
A.C,, it is possible to use a “B” elimina
tor, or a direct-current “B” supply may

9 TO 550 METERS
By
HARRY GEORGES, M.E.

be used on 110-volt D.C. However, three
45-volt “B” batteries are recommended
as the “B” source under all conditions
for best results.

“Ideal” Automobile Receiver

The constructional design is so com-
pact that this receiver may be moved
from place to place with the utmost ease.
When the filaments are connected in
parallel for storage battery operation,
the “Ultra-Seven” is one of the finest

1, X2
PRt e

et

A 9 to 550 meter range is covered by
this exceptionally fine portable super-
heterodyne receiver. It employs seven
6.3-volt automobile type tubes. This
receiver has been tested by several
radio engineers and they have tes-
tified that it actually brought in
VK2ME, Australia, and other dis-
tant foreign stations. This receiver
can be used on a 110-volt A.C. or
D.C. circuit, and also on 6-volt stor-
age battery if desired, as explained
in the text. “B” batteries are recom-
mended as the source of plate cur-
rent. This receiver was designed and
built by a famous radio engineer
who makes the building and testing
of fine receivers a hobby. Highly
efficient plug-in coils are employed
to cover all the wave bands from 9
to 550 meters. This set packs a real
wallop and with only a short aerial it
operates a loud speaker in fine shape.

Portable

automobile radio receivers it is now pos-
sible to produce. It has enormous dis-
tance range, extreme selectivity, plenty
of volume and will operate well on the
limited length of antenna available in
automobile installations. The circuit is
arranged for automatic volume control.
While primarily designed for short-
wave reception, the “Ultra-Seven” may
also be used on the broadcast band, mere-
ly by flipping a panel toggle switch, after
plugging in the proper coil set at (2)
and (9). Hence, this receiver will bring
in stations, code signals, etc., over the
entire range from 9 to 550 meters.
Reference to the accompanying log of
stations brought in on the broadecast band

Bottom view of the “Ultrn-Seven" Portable All-Wave Superhet showing plug-in .
coils in place. .

www americanradiohistorv com
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will serve to illustrate the excellent selec-
tivity of this receiver. Tests were made
under fair average conditions in Brook-

lyn, N. Y. It will be noted that six sta-
tions were brought in between WOR and
WJZ. WOR, Newark, N. J. (710 ke.),
came in on €60 on the dial; WGN, Chi-
cago (720 ke.), came in at 670; CKAGC,
Montreal, Canada (730 kc.), at a dial
reading of 678; CMK, Cuba (730 ke.),
at 680; XER, Mexico (735 ke.), at 685;
WSB, Atlanta, Ga. (740 ke.), at 687;
WJR, Detroit, Mich. (750 kec.), at 693;
and WJZ, New York City (760 ke.), at
700 on the dial. Even the most distant
stations came in with good loud speaker
volume. Note that Montreal, Canada,
and Havana, Cuba, came in only two dial
divisions apart. Some selectivity!

As regards distance on short waves,
this set has brought in VK2ME, Sydney,
Australia; GBW, Rugby, England, and
many other foreign stations. It readily
picks up two-way trans-Atlantic ’phone
messages, police calls from all over the
United States, etc. Among foreign sta-
tions received but not logged because not
absolutely verified were EAR125, Madrid,
Spain; HBP, League of Nations, Geneva,
Switzerland; YV2BC, Caracas, Vene-
zuela; SRI, Poznan, Poland, etc.

Realizing that our more technically
inclined readers have probably been
anxiously awaiting the discussion of the
circuit of the Portable “Ultra-Seven,”
we will now proceed to describe-it.

Superheterodyne Circuit Used

A superheterodyne circuit is used, hav-
ing a tuned R.F. stage ahead of the first
detector; regeneration is also employed.
Energy from the oscillator (19) is im-
pressed on the screen grid of the first
detector tube (13). Fixed condenser (16)
keeps the “B” current off the oscillator
grid. Condenser (77) provides an R.F.
retarn, while padding condenser (78)
provides the adjustment necessary to per-
mit single dial .control. The R.F. stage
uses a 136-A screen grid tube. The same
type of tube is used as a first detector;
the oscillator is a 137-A tube.

The two intermediate amplifying stages
employ 136-A tubes (28) and (39), and
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Rear view of thé “Ultra-Seven” All-Wave

L

.

the three intermediate coupling trans-
formers are of the grid-leak type. Resis-
tor (38) in the control grid circuit of
the second LF. stage is used to control
oscillations. Its value should be deter-
mined by experiment. The intermediate
amplifier is one of the vital points in a
superheterodyne, not only from the stand-
point of selectivity, but also of sensitiv-
ity. Therefore, this portion of the circuit
has been designed with special care.
Double coil Automatic Winding Company
115 ke. LF. transformers have been se-
lected, using only one of the twin coils
and only one of the twin Hammarlund
tuning condensers. The transformer coils
are universal vvound and have an induct-
ance of 6900 microhenries. The Hammar-
lund adjustable condensers with which
they are tuned use a mica dielectric and
have isolantite bases, resulting in high
efficiency (low loss) and extreme selec-
tivity. These have a capacity of 140-220
mmf. The I.F. stages are carefully iso-
lated and shielded, thus preventing un-
wanted circuit interactions.

The second or I.F. detector (49) is'a

137-A tube operated as a grid-leak detec-. .

tor. Voltage for regulation of the bias
on the two I.F. amplifier tubes (28, 39)
(i.e., for automatic volume control) is
derived from the rectified carrier which
produces a voltage drop across the de-
tector load resistor. An efficient filter
consisting of an R.F. choke (52), by-
passed by fixed condensers (53) and (54),
serves to eliminate the I.F. component
from the plate circuit of the detector,
thus preventing undesirable “feed-back.”

The output tube (60) is a 138-A pen-
tode. This is coupled to the second de-
tector by an audio transformer. It will
be noted that the detector plate voltage
is-supplied by means of a small 22%-volt
“C” battery (56) fastened behind the
panel at the upper right-hand portion.
A small 3-volt flashlight battery fastened
near the 221%-volt battery furnishes the
proper detector grid bias.

Referring to the schematic diagram,
the filament circuit is drawn in separately

(Continued on page 368)

Receiver, showing the intermediate fre-

quency transformers.
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Typical ‘“Log” of the

«Ultra-Seven

The stations listed below with dial set-
tings were actually tuned in and veritied
by several radio experts with whom the
Iditors are acquninted. This receiver was
also tested by the Editors and was found
to possess exceptional “seleetivity” and
ssepsitivity.,” It operated a lond speaker
when connected to short antenna only-—
no ground heing necessary.

Coil Set Number 1

Dial Freq. Wavelength Call
Rcading ke. Meters Letters

Location

610 9530 3118 WENAK  Scheneetady, N Y.
615 9570 31,33 WIXAZ  Last Springtield, Mass,
620 9590 31.28 VICIME  Sydney, Australia
G40 9790 30.64 GaBW Ruby, Bngland
735 11800 31.28 VEEOGW  Bowimanviile, Ontarlo,
Canada
Coil Set Number 2
Dial Freq. Wavelength Call
Reading ke. Meters Letters Locatlon
600 6080 49,31 WONAN Chicago, LI
620 0000 veees WOXTEF Chicago, T11.
630 6120 48.99  W2XIE Jamaica, NU Y.
635 G110 48.83 WSXK Saxonburg, Pa,
654 6423 46.70  W3XL Bound Brook, N, L
960 0530 31.18 W2NAK  Scheneetady, NUY.

Coil Set Number 3

e

Dial Freq. Wavelength Call
Reading ke. Meters Letters Location
630 ceee eeaen WSNIK Saxonburg, Pa.
690 WOX St. Georeze, Staten
Istand, N, Y.
718 2422 123.8  WMJT Buffate, N. Y. - Pollee
720 2442 122.8 WPDE Louisville, Ky.-Police
720 2442 122.8 WPDL Lansing, Mirch.-Police
740 2450 1224 WPEG New York City - Tolice
750 2158 122.0  WPDG Youngstown, O.-Pollce
775 2470 121.5 WwWrDr Plila.. 1’a. - Police
775 2470 . 121.5 WPDZ Ft.Wayne, Ind.-Pollee
790 wWBBC Brooklyn, N. Y.
840 WLTH Brooklyn. N. Y.
RS a60 5a000 Mail Plane Iarrisburg, Pa.
Coil Sets Nos. 4 & 5
BROADCAST BAND
Dial Freq. Wavelength Call
Reading kc. Meters  Letters Location
610 560 4503 WIEAR New York City
630 680 440.9 WPTEF Raleigh, N. ¢,
640 690 4315 NAA Arlington, Va.
640 690 4345 CKGW  Toronto, Canada
660 (710 422.3 WOR Newark, N. I
670 720 416.4 WGN Chicago, 1.
1 g 678 730 410.7 CKAC Montreal, Canada
? 680 2 { 730 411.0 CMK Havana, Cuba
1 g 685 735 408.2 XER Mexico
] 687 740 405.2 WSB Atlanta, Ga,
693 750 399.8 WIR Detroit, Mich.,
700 760 394.5 WI7Z New York City
720 780 3844 WTAR  Norfolk, Va.
725 790 379.5 WGY Scheneetady, N. Y.
765 340 357 CMC Havana. C'uba
805 890 337 CMX ITavana, Cuba
820 900 331.1 WIAX Jacksonvilte, Fla.
1080 1132 265.3 Wov New York City

1—Note that set is so selective that it scparates stations
between two dial divisions. corresponding to a difference
of 5 k.

9—Between Stations WOR (710 ke.) and WJZ (760 kc.),
the “Ultra-Seven™ brought in six stations, including
Canada, Mexico, and various U. S. stations.
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Frent and rear views of exeeptionally well designed 3-tube short-wave receiver which employs variable mu and pentode tubes.

A Real 3-Tube Receiver

By I. 0. MYERS

® IN THIS day of short-wave converters

and all-wave sets there is still a place
for the simple short-wave receiver. To
the experimenter, amateur or lean-pursed
individual, the type of receiver about to
be described is dedicated. It may be used
as a code receiver or will give excellent
quality and selectivity on broadcast re-
ception,

The set consists of only three tubes—
a type ’35 being used in both the radio-
frequency amplifier and detector sockets
and a type ’47 pentode in the audio stage.
The tuning of the set is very simple,
due to the fact that only the detector is
tuned. A switch in the detector circuit
allows either the Aero Hi-Peak coupler
or the National S-101 coupler to be used.
The Hi-Peak is used to give high selec-
tivity when receiving code, and may be
omitted if the builder wishes.

The parts are all mounted on %-inch
aluminum, which is also used for the
panel. Both pieces of aluminum are 7%
inches by 12 inches. The sub-panel is
mounted on aluminum brackets. The by-
pass condensers are located under the

panel and are carefully placed so as to
make the leads as short as possible.

Looking at the bottom view as shown
in the photograph, the tube sockets are
seen mounted at the rear of the panel.
In the center and front are the two con-
densers C5. They are audio by-passes
for the pentode bias resistor and the
regeneration control. They are mounted
one on top of the other to conserve space.
This method of mounting is also used
with the R.F. amplifier bias resistor by-
pass and the screen grid by-pass con-
densers.

The screen grid voltage for the R.F.
amplifier is obtained by connecting it
through a 100,000-ohm resistor to the
high voltage. The value of this resistor
is not critical and if the constructor
prefers he may omit it and connect to
90 volts instead. The pentode bias re-
sistor has a value of 1,000 ohms and is
soldered right across the by-pass con-
denser.

J2
)
L
Y R7
ce-l.
J1
[ T
/
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The radio-frequency chokes are neces-
sary but not critical in value. They are
mounted on long screws. The plug-in
connector at the rear makes wrong con-
nection impossible and improves the ap-
pearance of the set.

The output jacks are seen mounted on
a small square of bakelite and bolted
to the panel bracket. One jack allows
the output of the pentode to be used
where speaker operation is desired. The
other jack is used when head phones are
used. Extremely quiet operation is ob-
tained when using this latter jack.

Looking at the front view, the tuning
dial, control knobs and switches can be
seen. The knob at the top controls the
50-micro-microfarad condenser C2. On
the left and right are the regeneration
and volume controls, respectively. One

of the switches turns the plate supply
off, while the other one is a single-pole
double-throw switch which allows the
peaked or flat audio to be used at will.

(Continued on page 379)

Above—Bottom view of Mr. Myers’ ideal
3-tube short-wave receiver.

Left—Wiring diagram of the 3-tube re-
ceiver. J1. phone jack; J2, loud spenker
Jack; L4, “high peak” ecoupler.
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® AFTER we have had a one-tube re-
ceiver for a little while, we get tired
of listening so closely and have a desire
to add one or two stages of amplification.
There are two general types of audio
amplification, resistunce and transformer
coupling, and each has its merits. Be-
fore deciding which we will use, let us
consider their general characteristics.

Causes of Distortion

In general, when it is desired to am-
plify a signal which is to retain all of
its characteristics, resistance coupling is
used; the arrangement is shown in Fig. 1.
More tubes have to be used to obtain
the same ratio of amplification that can
be obtained with transformer coupling,
the reason being that the amplification
ratio is the tube amplification factor,
while in transformer coupling we have
in addition the ratio of the primary to
the secondary winding turns. This is
usually between 3-to-1 and 6-to-1 and is
about equal to a stage of resistance
coupling. However, as we increase the
turns ratio our secondary voltages be-
come rather high and if we have a good
signal it is possible to go beyond the
rated grid voltage swing of the tube to
which the secondary of the transformer
is connected, thus causing marked dis-
tortion of the quality by cutting off the

( ‘01a FIG. 1 ‘TtA CuT OFF FROM F16.3 our-\
f DETECTOR ‘rams ‘ot TRANS ‘71 eyt
8 e |
I B 50 Fan O T Y Y T Y I +l £- =
@ = . . —c* 8 C 8 c ¥ 8
N ~C - F16. 2 90v. 4.5V 90V, 16.8v. p

Fig,

1—Showing the elements of resistance coupling; curve at Fig, 2

shows one

ecause of distortion; Fig. 3, A.I% transformer coupling.

former is as large as a five K.V.A.
(K. V. A.—kilovolt-ampere or 1,000 watts
at unity power factor) lighting trans-
former and weighs about 125 pounds. It
can be seen from this that any old am-
plifying transformer will not do! Care
must be exercised, and only reliable
makes used. To be on the safe side, do
not attempt greater ratios than 4%-to-1;
two such stages will do for all ordinary
use, using one type ’01A tube and one
type 71 tube in the second stage—see
Fig. 3.

Proper Bias Important

In any form of amplification attention
must be paid to the proper operation of

will allow maximum output for that volt-
age, without distortion.

Because we should not allow the plate
current of the ’71 to flow through the
loud speaker without some intermediate
form of coupling, such as an output
transformer or a choke coil and by-pass
condenser, we will provide that or the
other form of coupling if our loud speaker
does not in itself contain an mput trans-
former. It is necessary, if we wish to
preserve our loud speaker. If it is of
the magnetic type, there is danger of
connecting it so that the magnetic field
would be weakened and the permanent
magnet ruined through demagnetization.
Fig. 4 illustrates these two forms of out-
put coupling.

How to Become a Radio Amateur
Adding Amplification to your Receiver

No. 4 of a Series

By JOHN L. REINARTZ

lower plate current swing as it goes to
zero and to the saturation point of the
plate current on the upper plate current
swing—see Fig. 2.

We sometimes run into trouble with
distortion, due to a poor amplifying
transformer design. Because we are deal-
ing with a range of audio frequencies
between 50 cycles and 15,000 cycles, these
transformers have to be made especially
well, particular attention being paid to
the kind and thickness of the iron used
in the core. In general, the thinner the
iron laminations, the better the trans-
former will be, as its losses will be de-
creased thereby. As the power output
requirements increase, the physical di-
mensions of the transformer should also
inerease to handle this greater load prop-
erly and without distortion, this being
particularly necessary in the case of the
Class B audio amplifier. For a one-kilo-
watt Class B amplifier the output trans-

the tubes used. Always apply rated fila-
ment voltages—this is one form of trouble
that is very common. No tube can de-
liver its rated output when you refuse
to supply it with the proper filament cur-
rent. The second point to remember is
to supply the proper grid bias voltage,
either through a resistor or through the
use of a “C” battery; of the two, the
“C” battery system is preferred. The
proper negative “C” voltage for the par-
ticular tube and plate voltage can be
obtained from the carton the tube comes
in, or from the wrapper around the tube.
This information is also available in
pamphlet form, obtainable from any lead-
ing tube manufacturer or radio dealer.

For the two tubes under discussion,
we need 4% volts and 16% volts, re-
spectively, for the type '01A and ’71.
When a plate voltage of 90 volts is used,
this allows operation along the straight
portion of their characteristic curves and

IrG 4 ouTPUT l

TRANS
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/4
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Fig. 4, at left, shows three different “ountput” circuits;

iz, 6. at right, shows

three-staze resistance-coupled AF. amplifier.
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Unless the transformers which you are
able to obtain are totally enclosed in
metal cases, it will be necessary to so
mount them that there will be little or
no chance for interstage feed-back. It is
always well to mount adjacent transfor-
mers at right-angles to each other, spac-
ing them well. A good design for a
two-stage amplifier is shown in Fig. 5.
To avoid later trouble, solder all the con-
nections—loose connections are a source
of noises that are often very difficult to
locate.

Resistance Coupled Amplifier

If we have in mind the 7resistance
coupled amplifier, our job is less formid-
able; in the place of the interstage trans-
formers, we use resistances and condens-
ers. Also, we use a tube that has a
higher amplification factor, such as the

(Continued on page 367)

N\

Fig. 5—Mr. Reinartz's suggested lay-
out of a zZood two-stage A.I'. amplifier.
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Regulations Governing the Issuance of Amateur Operators’ Licenses

® RECENT changes in the amateur

licensing situation have confused so
many readers that we are reprinting
herewith the official regulations now in
force. These are taken directly out of

the Government Radio Service Bulletin.:

Read them carefully before you ask any
questions about “ham tickets.”

In the next issue we will print the
regulations covering commercial licenses,
as many readers have the idea in mind
of “pounding brass” some day on ships.

Amateur Operator Licenses

The operation of an amateur station
will be permitted only the holder of an
amateur operator license.

Amateur extra first class.—To be eligi-
ble for examination for this class of
license, an applicant must have had at
least two years’ service as a licensed
amateur radiotelegraph operator and
must not have been penalized for viola-
tion of any radio act, treaty, or regula-
tion binding on the United States. The
applicant must pass code tests in trans-
mission and reception at a speed of not
less than 16 words per minute in con-
tinental Morse code, code groups, and 20
words per minute in continental Morse
code, plain language (5 characters to the
word), and a theoretical examination re-
lating to amateur apparatus, both tele-
graph and telephone, and international
regulations and acts of Congress affect-
ing amateur stations and operators.

This license is valid for the operation
of any licensed amateur radio station.

The amateur extra first-class license
examination will be sufficiently wide in
scope to authorize the holder of this class
of license the unlimited radiotelephone
privileges set forth in paragraph 377 of
the Federal Radio Commission’s Rules
and Regulations.

Amatewr first class—Applicants for
this class of license must pass a code
test in transmission and reception at
a speed of not less than 10 words
per minute in continental Morse code (5
characters to the word), and an exam-
ination similar to that given for ama-
teur extra first-class liiense but not so
comprehensive in scope.

This license is valid only for the oper-
ation of licensed amateur radio_stations
not utilizing special phone privileges as
set forth in paragraph 377 of the Rulgs
and Regulations of the Federal Radio
Commission. .

Holders of this class of license, after
at least one year’s experience as a li-

Some facts about the issuance of

Uncle Sam’s licenses to “ham” oper-
ators that you may have overlooked.

censed operator at an amateur station,
may be accorded unlimited phone privi-
leges as indicated in paragraph 377 of
the Rules and regulations of the Federal
Radio Commission after passing the sup-
plemental examination and having their
license so indorsed.

Temporary amateur operator class.—
Application for this class of license will
be accepted only from applicants re-
siding more than 100 miles from exam-
ining point, which may be the district
headquarters, a suboflice, or a city visited
by an examining officer. The applicant
must submit a sworn statement attesting
to his ability to transmit and receive at
a speed of not less than 10 words per
minute in continental Morse code, and
complete a questionnaire pertaining to
the operation of an amateur radio in-
stallation.

Applications for examination for un-
limited amateur phone privileges will
not be accepted from holders of tem-
porary amateur class operator license.
Applicants for this examination must
appear personally before an examining
officer and pass a written examination.

Get Your Button!

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

. The requirements for
Joinil_\g the l.eague were
ex.plalned in the May issue; copies of rules
will be mailed upon request. The button
measures 34 inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

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

e o S
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Passing Mark for All Examinations

13. The percentage that must be ob-
tained as a passing mark in each exam-
ination is 75 out of a possible 100. No
credit will be given for experience in the
examination for any class of license.

Execution of Qath of Secrecy

14. Licenses are not valid until the
oath of secrecy has been executed and
the signature of the issuing officer af-
fixed thereto.

All examinations, including the code
test, must be written in longhand by the
applicant.

Amateur extra first-class and amateur
first-class operator licenses may be re-
newed without examination, provided
proof is submitted indicating frequent
use of the continental Morse code during
the license period. An affidavit indicat-
ing at least three amateurs with whom
applicant has communicated by code
within the last three months of the li-
cense term will constitute ample proof;
lacking such proof, a code test will be
required.

Temporary amateur class licenses are
not renewable. Holders of this class of
license will be expected to pass the regu-
lar amateur examination during the li-
cense term. Failing to appear for exam-
ination when given an opportunity, or
failing to pass examination, the tempor-
ary amateur-class license will be can-
celled, and holder will not be issued
another license of this class upon sub-
sequent application.

Holders of radiotelegraph licenses in-
dorsed for operation of radiotelephone
stations whose service has been wholly
at radiotelephone stations will be re-
quired to pass the code test for the class
of license held, and, failing this, will be
issued a radiotelephone operators’ license
as a renewal of the class in which he
previously qualified.

In cases where it is impossible for the
applicant to appear for the code exam-
ination when making application for re-
newal, he will be issued a radiotelephone
operator’s license as above, However, in
such cases the applicant may appear for
code examination within three months
after the date of the issuance of the
radiotelephone license and be issued a
license of the class formerly held, pro-
vided he passes the code examination.
Failing to appear or failing to pass the
code test during the three months’ period
the applicant forfeits this privilege.

(Continued on page 374)
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Coupling

® ONE of the most popular types of

short-wave receivers in use today con-
gists of a tuned stage of R.F. amplifica-
tion followed by regenerative detector
and an audio amplifier.

In this article we shall discuss different
methods of coupling an R.F. amplifier to
a regenerative detector.

One of the simplest methods makes use
of a tuned plate impedance. This method
was very popular in the past, as it re-
quired only a 4-prong socket for the
plug-in coils and in addition it simplified
coil construction, as only two windings
are used, tickler and plate impedance.
A circuit of such a system is illustrated
in Fig. 1. This method gives good re-
sults with certain reservations. Unless
condensers C1 and C2 have good insula-
tion, noisy reception will be experienced.

sults, choke.

R. F. Stage to
By M. H. GERNSBACK

Then, too, the tuning condenser has a
potential difference of 98 to 250 volts
existing between rotor and stator, de-
pending on the voltage applied to the
R.F. tube’s plate.

In Fig. 2, a slight variation of this
circuit is illustrated. The plate of the
R.F. tube is connected to a tap on the
plate impedance 1.1; this tap may be a
center tap. Several taps should be made
on the coil between center and the “P”
end. This plate terminal of the R.F.
tube should be tried on these various
taps experimentally for best results. Here
the plate impedance L1 is being used as
an auto-transformer. It will give slightly
greater sensitivity than the circuit in
Fig. 1, but entails extra strain on the coil.

coupler.

Detector

Another type of coupling which makes
use of a separate plate impedance is illus-
trated in Fig. 3. It will be seen that
the plate system of the R.F. tube is
entirely separated from the grid circuit
of the detector. The plate impedance
should be an R.F. choke. This choke
MUST have low distributed capacity, It
should preferably be wound gingle layer;
however, a sectional winding may be
used, with at least three sections. Quot-
ing from an article by R. William Tan-
ner, writing in a past issue of SHORT
WAVE CRAFT concerning the construction
of such a choke, he says:

“A very efficient choke can be con-
structed by cutting six slots, separated
1% -inch, in a 3 -inch wooden dowel; these
should be about 3/16-inch deep. A total

(Continued on page 378)

Audio Amplifiers For S-W Receivers

® MANY set constructors give little at-

tention to the design of the audio
amplifier for a short-wave receiver, as
they believe that it will have little effect
on the final results. This is a mistaken
idea, because a good audio system will
make a great difference in any set’s per-
formance.

In general, more audio amplification is
required for loud speaker operation of
a short-wave receiver than is usual in
a broadcast receiver. Signals are usually
much weaker and in addition there is
liable to be quite a bit of background

2 02-MF

1

Fig. 1—0ne of the simplest nudio am-
plifier systemss.

noise. The ideal audio system should
possess a substantially flat frequency re-
sponse to insure good quality of recep-
tion and it also should be constructed in
such a manner that its response can be
altered. By this it is mean that there
should be compensating devices included
in the circuit by which the relative am-
plification of the different audio frequen-
cies can be raised or lowered with re-
spect to each other. In brief, the ampli-
fier should have a carefully designed
system of “tone control.”

(Continued on page 378)
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Fig, 2—Denirable A, amplifier employing SG tube in first
stage and pentode in output stnge,
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Fig. 3—Showing audio frequency amplifier with scheme for
adjusting the frequency responsc.
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Winners in the Third

Set Builders’ Contest

FIRST PRIZE—~$50.00

Won by J.

ROSSBACK, Elizabeth, N. ]J.

Combination Short-Wave D.C. Receiver
and A.C. Adapter

® THIS instrument was designed to ful-
fill a twofold purpose, namely, as a
complete dry battery operated receiver
or as an A.C. adapter unit for broadcast
sets. A description of ecach follows:

Short-Wave Dry Cell Recciver

The simple 3-circuit tuner hook-up is
used, consisting of primary, sceondary
and tickler coils. All three windings are
placed on one bH-prong coil form and
spaced ¥ -inch apart. Care must be taken
to wind the coils in one direction and to
solder the leads to the proper prongs as
shown in the detailed bottom view of coil
form. The wavelength range of the coil
shown in the hook-up is from 100 to 200
meters.  This covers the police stations
nicely, also many amatceurs, Other ranges
may be had by winding coils as follows:

Primary Sece. Tickler

80 meters ... 10 28 12

40 meters ..o 9 12 9

20 meters ... 8 h 6
Regeneration is controlled by a 2,000-

ohm variable resistor shunted across the
tickler coil. Terminals for “A” and “B”
batteries are provided at the rear of the
cabinet. At the left end of the panel are
one ground and two antenna posts. Post
L is for a short antenna and S for a

long one. It is best to use a midget vari-
able condenser in series with both an-
tennas to eliminate dead-spots. When
using post S the antenna series condenser
is adjusted for maximum sensitivity.

With a good pair of phones plugged
into the jack on the main panel, the coil
placed in the left-lhund socket and a dry
cell tube with an adapter plug placed in
the right-hand socket, the set is now
ready for operation, This adapter plug,
however, must first be altered a bit., A
small picce of wire (jumper) is soldered
hetween the cathode prong and the ad-
jaeerd filunent prong. This is necessary
in order to complete the grid return cir-
cuit to the A-plus side of the filament
(since there is no “cathode” in a dry
cell tube).

Any type of detector tube may be used
in this set, such as a '30, ’99, "00A, etc.
Any voltage “A” battery (up to 12 volts)
may be used, making it possible to plug
the set into the eowl light socket of prae-
tically any automobile. To compensate
for these different voltages a semi-vari-
able resistance in the filament lead is
incorporated in the set and is placed in
back of the right-hand end panel. Its
shaft is slotted with a hacksaw and a
small hole drilled in the panel so that a
screwdriver placed in the hole will enable
one to vary the resistance in order to

obtain the correct

voltage for the par-
ticular tube in use.
When once “set” it
is left alone. A 6-
volt socket voltme-
ter may be plugged
into the tube sock-
et to accurately de-
termine the correct
voltage before the
tube is put in.

The dimensions of the set are 7 x 414 x
21 inches deep. The entire cabinet is
made of Y%-inch bakelite. Copper foil
shielding is used behind the main panel
and run to the ground post to prevent
hand capacity effect. A %4-inch square
brass rod is used instead of “angle iron”
where the panels join, as it makes a
neater and firmer job. Two brass ma-
chine screws at the bottom of the set
permit the lower panel to be removed
when desired.

Short-Wave A.C. Adapter Unit

This adapter will work on any A.C.
receiver having a 27 type detector tube.
Simply remove the '27 from the broad-
cast set and place it in the right-hand
socket. Then plug one end of the 4-wire
connection cable (shown in diagram)
into the socket at the rear of the unit
and the other end into the empty de-
tector socket of the broadcast set. Re-
move the antenna connection from the
broadcast set and attach it to the an-
tenna post of the adapter instead. Do
not remove the ground connection from
broadcast set, No ground connection is
necessary on the adapter unit.

It will be seen that a closed circuit
jack is provided in the plate lead so that
the plate circuit is not broken, as the
phones have been removed.

The 4-wire connection cable should not
be much over 2 feet long for best re-
sults.

Using a bed-post as an “aerial” and
a radiator as a “ground,” the writer has
listened to police stations by the score,
day or night, besides the always inter-
esting conversations between amateurs.
With a suitable outdoor antenna the
range of reception of this set can be said
to be well over 3,000 miles, under favor-
able conditions,

CLOSED cirRCUIT
JACK

TOP VIEW
OF TUBE
SOCKET

FRONT VIEW

OF SOCKET AT
BACK OF SET

TOP VIEW

OF 4 PRONG
PLUG

9+ GND
//—L
DETAIL OF
coiL
SHOWING
CONNECTIONS

OF WINDINGS
TO PRONGS

=

BOTTOM VIEW OF PLUG-IN COIL FORM

TOP VIEW
OF 5 PRONG PLUG

Exterfor and Interfor viewn of Mr. Rossback’s short-wave
receiver and converter.

Wiring dingram of Mr. Rossbuck's “first prize” winning set.
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SECOND PRIZE~$25.00 Wonby LARRY L. JOHNSON, Willcox, Ariz.
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Diagram of “second prize” set, built by Larry Johnson.

The “Copper Queen” 20-550 Meter Port-
able All-Wave Set

® THE “Queen” has one stage of radio

frequency amplification, detector, and
two stages of audio amplification. When
92-volt tubes were used, ample loud speaker
volume was obtained out here (in Ari-
zona), 500 miles from a really powerful
broadcast station. In the city ’01’s should
work O.K. on the broadcast band at least.
The set was logged with '01’s.

I have “portability,” as the “Queen”
rests serenely in an old steel tool box,
and it is padded with rubber to absorb
the shocks of transportation. When it
comes to ‘“compactness,” all I can say is
that many a time I wished that I had a
shoe horn to get all of the parts in O.K.

The “Queen” is a four-tube set in a space
6 x 14 x 6% inches, which is small, I
believe. Under “workmanship” I was
forced to try four cabinets before I chose
the old tool box. In “novelty of circuit”
I have an old idea with whiskers on it re-
vamped (see diagram). The shorted secon-
dary method of receiving short waves has
been known a long time, but has been
discarded in the modern stampede to sep-
arate coils for each wave band. I believe
modern tubes could do much toward
bringing it back, as the losses could be
cut down considerably. “Ingenuity "quali-
fication is covered in the cabinet used,
type of circuit, and switch arrangements.

After trying bakelite and the original
side of the tool box, copper was chosen

The »Copper Queen' d-tube S-W receiver built hy Mr. Johnsown,

as the best medium for this purpose,
especially in regards to the short wave-
lengths, where shielding is essential. The
rheostat acts as tilament switch and oscil-
lation control. The right-hand knob con
trols regeneration in the detector circuit
through the rotating tickler coil. The
left-hand knob is the wavelength selector
switch and on this mode] has four taps;
one is used for the “off” tap.

The dials, of course, are for the
tuning condensers. Arrangement of the
parts must be followed closely (as per
drawing) to make everything fit. The
tuning condensers, rheostat, all-wave
switch and three-circuit tuner are all
mounted on the panel. The first audio fre-

(Continued on page 367)

THIRD PRIZE—~$12.50

Won by LESLIE HULET, New York City

® I AM entering a rather unusual short-
wave set in your contest. I have al-
ways thought that old-style methods and
obsolete apparatus could be used for
ultra-modern reception. With this idea
in mind, I dug out some old variometers
and crystal detectors, and set to work.

Front and chagssis views of third prize winner—a

Considerable experimentation resulted
in practical reception over short-wave
channels. Lack of time and money pre-
vents a complete working out of the pos-
sibilities in this line, which appear to be
very interesting, due to the stark sim-
plicity. A variometer gives direct-close-

www americanradiohistorv com

coupling, and at the same time permits of
extremely close and fine gradations of in-
ductance. Crystal detection gives un-
usually clear reception, and also simpli-
fies the circuit a great deal and eliminates
the tube, rheostat and much wiring.
(Continued on page 373)
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novel S=W receiver comprising cerystal detector and one-stage AF. amplifier,
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® THE almost complete lack of selec-
tivity which is to be found in a super-
regenerative receiver was quite an ad-
vantage in the early days of ultra-high
frequency development when but few
transmitters were on the air. With the
present popularity of the amateur five-
meter band this condition no longer exists
and the need of a relatively selective
wltra-high frequency receiver is great.

Another present-day disadvantage of the
super-regenerative receiver is extremely
high noise level and consequently lack
of weak signal activity. All of these
difficulties are overcome in the new elec-
tron-coupled type of ultra-high frequency
superhet, such as the new National type
PHFR described in the last issue of SHORT
WAVE CRAFT.

As the cost of a complete ultra-high
frequency receiver of this type is in
many instances prohibitive to the aver-
age amateur or experimenter, a special
converter has been developed, which,
when used with a good broadecast re-
ceiver, will form a combination having
most of the advantages of the new type
HFR complete receiver. This converter
is illustrated in the accompanying pho-
tographs and diagrams. The special
coils, sockets and tuning condensers are
shown in detail in Fig. 2. The data for
winding the coils are given in Fig. 3.
The condenser capacity (12 mmf. each)
is so selected as to spread the 50-60
megacycle amateur band over approxi-
mately 100 dial divisions, so as to give
full band spread. In addition to com-
prising an electron coupled oscillator and
ultra-high frequency detector, there is
also built into the converter a combina-
tion I.LF. and coupling stage, so that the
converter may be used with most any
type of broadcast receiver, regardless of
the contents of the complete circuit and
regardless of the R.F. amplification or

gain, as the LF. stage in the converter .

supplies all the necessary amplification.
In constructing an ultra-high-frequency

"Gehex'al Manager, the National Company.
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Fig. 1.

Note the business-like
appearance of the new
National ultra-short-
wave converter., It
uses three tubes.

converter of this type it is absolutely
essential that the insulation used in the
condensers, sockets and coil forms be
made of special low-loss material suited
for ultra-high frequenecy work, such as
National R-39 or National Isolantite.
This is particularly true of the coil forms
which are molded of the extremely low
loss R-39.

Tubes

The design of this unit is such that it
may be operated with either the 6-volt
D.C. heater type tubes or 21%-volt A.C.
tubes. In the first case, two ’36’s are
employed for detector and oscillator and
a '37 for the output coupling tube. For
A.C. operation, the corresponding tubes
are two '24’s and one ’27; '35 tubes may
be substituted for the ’24’s if desired.
A certain amount of care must be exer-
cised in the selection of tubes or trouble
will be experienced from amicrophonics
or noise resulting from leakage between
heater and cathode. This latter trouble
appears as a loud grating or scratchy
hum. As a general rule, tubes of recog-
nized quality having standard charac-
teristics will prove entirely satisfactory.
No special matching is required, since
ample provision for balancing tube ca-
pacities, ete., is incorporated in the vari-
ous circuits.

Antenna

The antenna requirements are not in
any way critical, although as a general
rule a single wire as high as possible
will give best results. The directional
effects of various types of antenna are
often very pronounced at high frequen-
cies, so that the use of a vertical antenna
located well away from any surrounding
objects usually gives best results. The
length may be between 5 and 50 feet
over-all. A longer wire is not recom-
mended, as it tends to increase the noise-
to-signal ratio.

Power Supply

The filament or “A” supply may be
either a 6-volt storage battery or 2%-
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The New National

Ultra Short

BY JAMES MILLEN *

Consulting Engineer

The S5-meter band is within your receiving range, if a
short-wave converter of the type here illustrated and de-
scribed is connected ahead of your ordinary broadcast
band receiver. Mr. Millen and his associates have accom-

® plished a fine piece of radio engineering work in the de-
velopment and perfection of this ultra-short-wave con-
verter, which actually changes your broadcast receiver
into a short-wave superheterodyne for the reception of
signals in the 5-meter band.

volt transformer, depending upon the
type of operation desired. In most in-
stallations, no connection between the
storage battery and B-minus is required,
although under certain conditions it may
be advisable to ground one side. When
a 2%-volt filament transformer is em-
ployed, the center of the winding should
be grounded by means of a tap on the
secondary or a center-tapped resistor
having a total resistance of 10 or 20
ohms. The “B” supply may consist of
either “B” batteries or a “B” eliminator,
the batteries being preferable where fluc-
tuating line voltages are encountered.
The voltages are not critical and may
be between 67 and 75 for the screen
circuits and 135 to 180 for the plate
circuits. Reference to the circuit dia-
gram will show that the “B” batteries
are subjected to a certain amount of
current drain when the converter is not
in use. The B-minus should, therefore,
be disconnected during idle periods.

Intermediate Frequency Amplifier

The cirecuit of the type HFC converter
is such that almost any broadcast re-
ceiver will be quite satisfactory for use
as the I.F. and audio amplifier. For best
results, the receiver should have a fair
degree of sensitivity and should be stable.
If the receiver has a tendency to oscil-
late, it will be somewhat emphasized

—

7

. s T e

i
Brand new design of sockets, tuning con-
densers and coil forms, with the lowest
possible dielectrie loss, have been de-

veloped for the high frequencey converter
here deseribed. (Fig. 2.)

e ————
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Wave Converter

when the converter is connected, which
may make it impossible to fully advance
the volume control without causing over-
all oscillation. Extreme sensitivity and
selectivity are not required, since the
converter employs a high gain IL.F. stage
and is in itself quite selective. As a
matter of fact, the use of an extremely
selective broadcast receiver is something
of a disadvantage, especially when hunt-
ing for signals or when receiving signals
having a large degree of frequency modu-
lation. The broadcast receiver should
be capable of tuning to a frequency of
1550 ke. (about 200 meters), the fre-
quency at which the converter is de-
signed to operate. If it so happens that
a powerful station is operating on this
frequency, the receiver should be detuned
sufficiently to avoid the possibility of
interference. Detuning as much as 30
or 40 kec. has no appreciable effect upon
the ganging.

Installation

To install the converter, it 1s only
necessary to connect suitable power sup-
ply equipment, connect the QUTPUT POST
to the ANTENNA POST of the BROADCAST
RECEIVER and comnect the GROUND POST of
the converter to the GROUND POST of the
receiver. These two wires should be
twisted loosely together or may be run
closely parallel to each other. Ordinarily,
shielding these leads is not required. The
converter should not be placed more than
six feet from the receiver and it is usual-
ly much more convenient from the oper-
ating standpoint to place the two ynits
side by side.

The two coils accompanying the con-
verter, while similar in appearance, have
definitely different electrical characteris-
tics. The coil having the red mark on
the base should be placed in the detector
coil socket (left-hand compartment),
while the coil marked with black is for
use in the oscillator circuit (right-hand
compartment). The coils must be placed
firmly down in their sockets or trouble
will be experienced in obtaining correct
ganging and maintaining calibration. It
will be noticed that the connecting leads

between the ends of the coils and the
pins in the coil form are bent. These
leads must not be straightened or altered
in any way, since the coils are individu-
ally calibrated by carefully adjusting the
leads in the laboratory. When the con-
verter is properly aligned, the range
from 56-60 megacycles will cover from
approximately 125-55 on the dial. The
calibration of individual sets may vary
appreciably, however.
QOperation, Alignment, Ete.

After the converter has been properiy
connected, the broadcast receiver should
be tuned to approximately 1550 kec.
(about 200 meters) and the volume con-
trol fully advanced. From left to right
the converter controls are detector trim-
mer condenser, tuning control and detec-
tor regeneration control. The oscillator
padding condenser will be found at the
top of the oscillator (right-hand) com-
partment,

It is first necessary to set this padding
condenser to properly atign the oscillator
and detector circuits., The detector trim-
mer condenser should be set at approxi-
mately half capacity and the tuning dial
at about 100. No signal is necessary
during this procedure, other than the
usual backeground hiss from statie, tules
ete. Starting with the regeneration con-
trol (right-hand knob) fully advanced,
rotate the padding condenser back and
forth over the entire range, meanwhile
slowly reducing the regeneration. At a
certain setting of the regeneration, it
will be found that as the padding con-
denser is rotated, the background noise
will sharply increase at two points. At
these points the oscillator is aligned with
the detector, the lower capacity setting
of the padding condenser being the cor-
rect adjustment, since the oscillator is
designed to work on the high frequency
side of the detector. In other wourds.
while there are two points where the
oscillator and detector may be aligned
(when the oscillator is tuned either above
or below the detector by the amount of
the intermediate frequency), the correct

(Continued on page 381)
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and connection of parts
ultra-short-wave converter.
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(Fig. 1.)
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By simply adding this U.S.W. converter
ahead of your broadeast receiver,
can hear S-meter signals,

you
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LETTERS FROM S-W FANS

AN ENGLISH KICK
Editor, SHORT WAVE CRAFT :

Have just finished reading the current
issue of SIIORT \WAVE CRaFT, to which I am
a subscriber. SHORT WAVE CRAFT is a fine
magazine for the keen ham, and I wouldn’t
be without it now. But in reply to a letter
by Dean Powell (W3VJ) you said you were
getting fed up with all this praise and would
appreciate a first-class “brickbat.” Well, here
gocs—1 will hand you one. The eircuits which
you print are first-class, but why the heeck
don’t you think a bit more of your readers
outside of the U. 8. and put the values of
condensers in terms of .0005, .001, .0001 mf.,
ete.?  You forget that in England we have
no “mmf.”’ terms for rating condensers: also
onr tubes are different and have different con-
nections. Now *“buck up’” and let's see some
Iinglish values, ete., published, and SHORT WAvVB
CRAFT will get a big hoost over here.

All the Best—Sinecerely yours,

NORMAN L. Il. PLATT,
Barton Court Avenue,
New Milton, 1lants, England.

(Thanks for the brickbat, Norman, and com-
ing all the way from England, it lands doubly
well. As to the values of condensers, we fre-
quently give their values in mf. but wchere the

“walue is lower than 0002 it scems better prac-
tice to erpress it in mmf. American practice
i8¢ becoming more and more standardized to
erpress such values in evem numbers instead
of in small fractions. It is simply necessary
to divide mmf. by 10% or 1,000,000 in order to
obtain the cquivalent value in mJ. Multi-
plying mf. by 10% gives the value in mmf—
Editor.)

ON THE ONE-LUNGER

Fditor, SHORT WavE CRAFT:

Just writing to tell you of the wonderful
results I received on the one-tube set deseribed
in the Aug.-Sept. (1931) issue of SHORT WavE
CRAFT magazine. I just want to mention that
yvour magazine has given me the short-wave
“bug’'—it certainly deserves my mentioning it,
Refore 1T write about the stations I received
on that hook-up, I want to say that T would
be pleased to correspond with any other ham
and if they desire this hook-up 1 will gladly
semd it to them,

I have received these stations: WOXF,
WOXALN, WIXAZ, WaXAL, VEACL, Canada,
KI.J, Bolinas, California. testing with Tlawaii;
HKILSN-PRAG, all fromm Sputh  Amerlea
PLW, Bandoeng, Java. 1 received one station
at 9:30 on NSunday which I am not sure of,
beeause T did not get the full call letter. Tt
was, I believe, VK2ME, the “star’” station of
Australia. Aceording to the log book, this
station broadeasts on Sunday mornings around
9:30 on 31.28 meters.

MITLTON KERILIN,
507 TPackard Ave.,
Cudahy, Wisconsin.

(Congratulations, Milton, and we are Ssure
that you 1will receive plenty of requests from
other short wave fans for the hook-up of the
one-tube receiver which you hare built and on
tchich you have heard many distaunt stations,
ineluding Jara. We are quite proud of the
fact that SHORT WaveE CRAFT was the reason
for your harving been bitten by the short-warve
“bugn.” Of course a lot of people who may
read this will probably think that they would
not have the patience to listen or tune a short-
ware set so as to hear Bandoeng., But, Oh
Boy! what a thrill when you really hear it
on your own Sset, especially if you Dduilt it
yourself. The other day one of the editors
reported that his nephew had ecalled him up
rery ercitedly the night before and had told
him that he could at last announce the recep-

tion of Siam on his homc-made two-tube sh.ort-
wave receiver—and loud at that. We believe
it is one of the greatest thrills in this world!
There are a great many other stations that
will give you an cqually great thrill when yon
hear them. Not only is therc the thrill of
hearing the announcement from a .statmn five
thousand miles away, but there is also the
personal pride and satisfaction in the achzc.t‘e-
ment of bridging this tremendous distance with
a short-warve recciver which youw harve built
with your own L
probably did not erceed ¢ few dollars.—FEditor.)

B e

IT WORKS!
Editor, SHORT WAVE CRAFT:

1 have just completed the 17 to 300 meter short-
wave receiver described by Dale Tisdale in your
April issue of SHORT WAVE CRAFT, and it
sure works fine! 1 have only made two coils for
the receiver and I have received short-wave broad-
casters W3XAL, W2XAL, W8XK, W2XE, W9XL,
WIXAA, VEIDR, VEIGW, W2XAF, WI1XAZ,
CMCI, HKD, GBS, GBK. Most of these stations
came in on the loud speaker! 1 have also heard
amateur phones and CW from all over the United
States. I am hoping soon to become a ‘“ham”
myself, so 1 am interested more in CW than in
broadcasters. 1 have read three issues of your
magazine, and think it is a fine magazine for
the “Iliam’’ and “Experimenter.”

Sincerely yours,

HOWARD A. HELLWIG,
2212 E. North Ave.,
Baltimore, Md.

(Well, Howard, the 17-300 meter K.V, re-
ceiver described hy Brother Tisdale geems to
be a real humdinger, docsn’t it? We are al-
ways very glad to hear from our readcrs when
they have had suceessful results with any of
the recelivers or trangmitters described in SHORT
Wave Crart. We probably will reccive a great
many more letters like yowrs, which serve as
the applausce which cheers the actor on to
ever greater heights, We trust to have you
as one of our valued readers for many moons
to comc and we promise you a more interesting
and better issuc of SHORT WAVE CRAFT each
month.—Editor.)

il T N

THE POLICE THRILLER
Fditor, SHORT WAVE CRAFT :

I have bheen reading your magazine SHorT
Wave Crarr about five months and have gotien
a lot of pleasure out of it. I have huilt three
sets that T have taken from your hook. 1 have
Just built the Police Thrill Bor and it works
fine. I hike to build them and rebuild them.
I would like to build a five-meter transmitter,
but I ecan’t learn the code. It would be nice
to have the transmitter for experimental use.
It certainly felt swell when I finally completed
my Police Thrill Box and connected it to my
radio and found that it worked!

Ilere’s hoping SNoRT WAvE CrarT will ‘“‘go
over the top.”

Yours truly,
JAMES W. STIOAF,
365 Riley Street,
Buffalo, N, Y,

(Shoaf! Shoaf! .JTames, yowre a great boy.
We are mighty plecased indeed to hear that
you have built the Police Thrill Box described
in the May issue of SIIORT WAVE CRAFT and
that it works fine. There are only “umpty
ump” thousands of short-wave -fans like your-
self, we know, who would like to opcrate a
fivre-meter phone transmitter, without having
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hands and at a cost which

* them

to laboriously learn the telegraph code first.
Through the efforts of the SHORT WAVE LEAGUE
officials we hope that something may be done
about opcning up the five-meter or some other
low wacve bhand, wherein enthusiastic radio
amateurs like yourself can have the pleasure
and cxperience of opcrating a phone transmit-
ter without having to learn the codc.—FEditor.)

THAT “DOERLE” AGAIN
Editor, SHORT WAVE CRAFT:

I have just completed the two-tube receiver
by Mr. Doerle in the January issue, and it
surely is a great receiver! It works fine on
all the wavebands. Nobody could wish for any
better job than this one. I can get WS8XK
and WIXAA to work on the loud speaker at
night, and the code stations come in with a
wallop behind them. I would like to hear
from some of the hams. If any of them have
trouble with this receiver I would like to help
out. T will answer all letters on this
receiver,

I have been doing some hard studying on
code and I expect to take the examination in
the near future, hut I don’t want to get on
the air until I feel that I know the code
thoroughly.

Now a word abhout SHORT WavE CRAFT, I
have eight copies now and I think it is the
greatest little magazine on the market today.
Wherever I go I always get my SHORT WAVE
CRAPT magazine. Here is a booster for SHORT
WavE CRAFT.

Radioally yours,
SAMUEL E. SMITH,
Lock Box 241,
Grayling, Mich,

(Thanks, Samuel, for offering to help out
the hoys 1who have trouble in operating the
“Docgle” receiver with which you have had
80 much success on all the different wave-
bands. We trust that by this time you have
taken the cramination for an amateur radio
transmitting license and that you will soon be
“pounding brass” in great shape. A word of
admonighment—it will pay you much better in
the long run to send slowly but accurately at
first and gain speed as you gain confidence
by the reecipt of “good mncws” from other ama-
teurs when you ask them how they like your
“fist.” One of the great temptations among
amatceur operators ig to send as fast as they
can, but you cannot get past the old adage—
that practice, and only practice, makes perfect!
—FEditor.)

FROM WESTERN CANADA
Editor, SHORT WAVE CRAFT:

Would like to hear from every short-wave
fan or owner of a short-wave set in Western
Canada as soon as possible. Will answer every
letter and want the help of every receiving fan.

Wish to congratulate SHORT WAVE CRAFT on
the once-a-month publication; hope to see it
out more often.

Let cvery one of us put this SHORT Wave
LEAGUE over big—and How!

I am waliting.

Yours truly,
WALTER R. NEWCOMB,
Enfield Crescent,
Norwood, Man., Canada.

(Glad to welcome you, “W. R. N.,” and after
publishing this letter in our columns, we feel
confident that you will hear from oodles of
short-wave fans, not only in Canada but in
this and other countries as well. You ought
to be able to cover gome wondérful distances,
both transmitting and receiving, especially in
the winter, in your neck of the woods. We
shall be glad to hear from you again.—Editor.)

ey i
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$5.00 Prize

Converter Connector

® HERE is a plug and cord extension
that I have used to connect a short
wave converter to a regular radio.

First, a five-prong socket is mounted
at the back or under the regular radio;
to this the antenna lead, B + 180 volts
lead from the power pack, a ground con-
nection and a lead to the regular radio
antenna binding post are connected. A
four conductor cable having a five-prong
plug attached, is plugged into the socket,
at the other end of the four- to five-foot
cord is connected to the short-wave con-
verter terminal board. The code of con-
nection I used are on the sketch.

A five-prong cap with the filaments
shorted is plugged in the new socket on
the regular radio when the short-wave
converter is not in use.

This is sent in to help others that are
trying to sell short-wave converters that
are easy to operate—K. A. Staats.

BROADCAST

T0O s w

SWITCH
SHORTING CAP

(n = ANT. LEAD
l\_ﬁ F2 = TO SET. ANT.
P ="B+"
{6 = GROUND

\
( F1 AND F2)SHORTED,

L8

This extension cord and plug scheme for
connecting a short-wave converter to a
broadcast set will be found most useful.

Hea:i_ Phone Tester

® AN ordinary headphone can be used

in testing the audio-frequency por-
tion of a receiver to see if it is working.
To test receivers that employ the grid
leak and condenser method of detection,
connect one terminal of the headphone to
the side of the grid leak that goes to the
grid of the detector tube. Connect the
other terminal to the chassis or ground.
When the set is on and words are spoken
into the headphone the voice will be re-
produced in the loud speaker if the
audio-frequency portion of the receiver
is working.

HEADPHONE JJ

I

How to use a headphone as a test “mike”
in primary circuit of an A.F. transformer.

e M LL|
T ml
T

L [ HEADPHONE \@J

Here n headphone used as a “mike” is
shown conmected -in grid-leak type de-
; tector ecircuit.

WW\A/V\
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FOR BEST
SHORT
WAVE

KINK

The Editor will award a five dol-
lar prize each month for the best
short-wave kink submitted by our
readers. All other Kinks accepted
and published will be paid for at
regular space rates, Look over these
skinks' and they will give you
some idea of what the editors are
looking for. Send a typewritten or
ink desecription, with sketch, of
your favorite short-wave Kkink to
the *Kink” Editor, SHORT WAVE
CRAFT.

k/\NVWV\N

For receivers using grid bias detec-
tion, connect one terminal to the ground
and the other one to a fixed high re-
sistance (not shown). The remaining
terminal of the resistor goes to the plate
connection. When words are spoken into
the headphone the current flowing through
the primary of the first audio is varied.
Thus the voice is reproduced if the
audio-frequency system is correct.—Alvin
Gregory.

Uses of Burned Out Tubes

® WHEN a tube is burned out it doesn’t

mean that it is worthless and should
be thrown away. Coils can be wound
on the bases and used in short-wave re-
ceivers. Radio-frequency chokes can be
wound and placed inside the bases. The
connections are soldered to the pins and
plugged into tube sockets. Thus different
values of choke coils can be substituted
at will.

The bases also make an excellent bat-
tery cable plug. By fastening a socket
to the battery connections of the receiver,
a neat arrangement is secured. The base
is connected to the batteries by a cable
of twisted wires. This allows the bat-
teries to be quickly disconnected.

Burned out tubes may be put to use
by the dealer who has several receivers
on display. The sockets are filled with
the dead tubes, This gives the receiver
a complete appearance which attracts the
buyer’s eye. This also saves money, as
tubes are often broken when handled.

Still another use of the burned-out
tube is the use of the contact pins as
headphone and speaker cord tips. The
small pins are broken out of the base
and the solder is cleaned out of the ends.
The wires of the headphone or speaker
cords are drawn through the pins.
Solder is applied to the tips and allowed
to cool. The wire is then filed off the
ends in order to make them smooth.—
Alvin Gregory.
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Soldering Iron Support

® THIS combined cigarette and match

holder, I have found, makes an excel-
lent holder or support for any ordinary
radio soldering iron, providing of course
that its diameter is not so large as to
prevent it from fitting in the slot at top
of cigarette holder, or match container.

One day, while doing some radio work,
I was looking for a support for my sol-
dering iron, and happened to have this
cigarette tray on hand, so I conceived the
idea of using it for that purpose. De-
cided to send this to you and hope you
may find use for the idea.—S. H. Bu-
chanan, radio operator, radio station, F't.
Crockett, Galveston, Texas.

" SOLDERING = A |
TRON o . ;
b

MATCH -|-

HOLDER 2 ,.n&_h;ﬁv: LT

P

CIGARETTE A
HOLDER TABLE

A smoker’s ashtray makes a good sup-
port for a hot soldering iron.

Simple Antenna Condenser

® AFTER becoming dissatisfied with a

midget variable condenser I was using
in the antenna circuit of my short-wave
receiver, I constructed a fixed condenser
of the usual type, that is metal brackets
about one inch square and one-eighth
inch apart. This served the purpose on
the lower wave bands, but the necessity
for a higher capacity on the 150-meter
band was evident by a drop in the sen-
sitivity on that band.

To obtain this higher capacity on the
higher wave band, and at the same time
making it convenient to switch to the
lower capacity for the shorter waves, I
used the following method:

Another condenser similar to the first
was constructed and connected in parallel
with the first condenser, with a switch
to bring the second in or out of the cir-
cuit as desired. The switch, of course,
may be mounted in any accessible place.

With both condensers in the circuit,

(Continued on page 378)
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By means of the switeh iIndicated it Is

an easy matter to switch the additional
antenna capacity into or out of circuit.
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The Short-Wave “Pentode

Everyone’s asking for new short-wave receiver designs, incorporating the
use of some of the new tubes. We are pleased indeed to present herewith

another brand new receiver—the Short-Wave “Pentode Four,
by Mr. H. G. Cisin, prominent short-wave author and designer.

”"

conceived
This set

uses 56, 57, 58 and PZ tubes; also, it operates a loud speaker and, besides
being very economical to run and of low first cost, it provides excellent

quality of reproduction.

® SHORT-WAVE fans will want to ex-

periment with the recently developed
56, 57, and 58 tubes, and the *“‘Short-
Wave Pentode Four” receiver is offered
to them for that particular purpose.
Using a more or less conventional circuit,
the correct application of the new tubes
permits high efficiency and superior per-
formance.

The circuit consists of a tuned R.F.
stage, a regenerative detector and two
audio stages. One audio stage is re-
sistance coupled, while the other is trans-
former coupled. The R.F. stage employs
a 58 tube. This is a new type of variable
mu pentode and it is highly efficient, due
to the fact that its long “‘cut-off” fea-
ture reduces both cross-modulation and
modulation distortion. A “local-distance”
switch is unnecessary where this type of
tube is used. In a very interesting arti-
cle in the July, 1932, issue of SHORT
WAVE CRAFT, Louis Martin discussed the
theoretical and practical features of the
56, 57, and 58 tubes, with specia] em-
phasis on their applications to short-wave
work. Referring to the 58 tube, Mr.
Martin mentions the fact that this tube
is capable of amplifying weak or strong
signals with equal efficiency. He states
further that this tube is decidedly advan-
tageous for short-wave receivers and that
it may be used successfully for frequen-
cies up to 60 megacycles (5 meters).
Inter-electrode capacities and all other

Range from 16 to 200 meters.

constants of the new tubes are given in
the article and it is suggested that a
copy of the issue be obtained, as it is
very useful for reference purposes.

The 57 tube used in the detector stage
has inherent advantages which make it
ideal for the short-wave receiver. Among
these are the shield arrangement in the
dome, permitting great reduction in the
output capacitance; the high transcon-
ductance and high plate resistance, and
the sharp plate current grid bias “cut-
off,” resulting in extremely sensitive de-
tection.

The Short-Wave Pentode Four em-
ploys grid-leak detection. While this
method does not permit the attainment
of maximum geain from the 57 tube, it
does give very high sensitivity. Regen-
eration is controlled by means of the
50,000-ohm potentiometer at (17).

A volume or sensitivity control is
placed in the cathode circuit of the 58
variable mu pentode, so that full advan-
tage may be taken of the remote “cut-
oft” characteristic of that tube.

A tuned impedance (11), a grid con-
denser (12) and grid leak (13) serve
to couple the R.F. stage to the detector.
Hence, with the tuned R.F. stage, there
are two tuned circuits. These are tuned
by means of a dual Cardwell condenser,
each section having a capacity of 150
mmf. The first section (3) is shunted
by a small equalizer condenser (4),

By H. G. CISIN, M.E.

which permits accurate adjustment for
single dial control.

Both the antenna coupler (2) and the
tuned impedance coil with tickler (11)
are Alden plug-in short-wave coils, Both
coils are identical, but in the case of
coil (11), the secondary is connected to
serve as the tuned impedance, while the
primary is used as the tickler coil. Four
coils are provided in each set, in order
to cover the short-wave bands from 16
to 200 meters.

The R.F. choke (20), by-passed by
condenser (19), serves to keep R.F. cur-
rents out of the audio portion of the
circuit. The design of the resistance
coupling between the detector and the
first audio stage has been varied some-
what from conventional practice, since
a potentiometer is used at (23) instead
of a fixed resistor, in order that a means
of tone control may be included at this
point. The transformer coupling between
the first audio stage and the output stage
does away with any tendency toward
“motorboating,” which would undoubted-
ly manifest itself if another resistance
coupled stage were used.

The first audio tube is a 56 type tube.
This has an amplification factor of 13.8
compared to 9 for the '27 tube. While
it has no particular advantage as a
short-wave tube it is a very good general
purpose tube. The pentode output tube
has high power output, high mutual con-

&

Top view of Mr. Cisin's newest—the S-W sPentode Four,”
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Appenrance of the underside of the S§-W “Pentode Four.”
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ductance and high power sensitivity. The
power supply employs a full-wave recti-
fier and a standard filter system in which
the 2,500-ohm field of the dynamie speaker
serves as one of the audio chokes. Dry
electrolytic filter condensers are used. A
line voltage control amperite is shown
in series with the primary of the power
supply transformer. This is specified so
that the set may be counted upon to give
uniformly good performance, regardless
of line voltage conditions.

The four connections from the chassis
to the field and voice coil terminals of
the dynamic speaker are made by means
of a plug inserted in a four-prong wafer-
type socket at the rear of the receiver.

Constructional Details

A 12 to 14 gauge aluminum chassis
is used. When bhent to final shape its
dimensions are 13% x 10% x 2% inches
high. Socket holes and a hole for a flush
mounting power supply transformer
should be drilled out before chassis is
bent. Afterwards, wafer sockets are
mounted as indicated in the sketches and
illustrations. The twin binding posts are
mounted next and then the three poten-
tiometers (8, 17, 23). Mounting holes
are next drilled in the upright chassis
walls for the electrolytic condensers,
audio transformer, etc., and these parts
are mounted. The dual variable con-
denser is mounted on top of the chassis,
using spade-end bolts which fasten at
the front and rear of the condenser, pass
through holes in the chassis and are se-
cured underneath by small hexagonal
nuts.

Next, the parts beneath the chassis
are mounted. The various fixed resistors
and fixed condensers are soldered in
place, as near as possible to the sockets
of the tubes with which they oare to
function.

Wiring the Short-Wave Pentode Four

The wiring follows normal procedure,
circuits being wired in the following
order: filaments, grids, plates, cathodes,
by-pass condensers and negative returns,
antenna and ground connections, rectifier
tube and filter connections and primary
of power supply transformer.

The correct methods of making con-

1932
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Front view of the S-\W “Pentode Four,” without front panel.
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A zood vernier dial

should be wused for tuning the variable condenser.

are shown in diagram. The schematie
diagram is marked to show that the con-
trol grid connections to the tubes (6) and
(14) are made at the caps. In the case
of both these tubes the suppressor grid
is the one which is grounded to the
cathode.

An examination of the Alden short-
wave coils shows that the upper ends
of both windings-on each coil go to the
two thin prongs, while the lower coil
ends go to the thick filament prongs.
Therefore, in wiring socket (2), connect
both filament terminals to ground. If
the socket is in such a position that the
filament terminals are at the right (look-
ing down on top of socket), then the
upper thin prong should be connected to
the antenna post, and the lower thin
prong to the stator of (3) and to the
screen grid clip going to the cap of
tube (6).

In wiring socket (11), if socket is in
such a position that the large filament
terminals are at the right (looking down
on top of socket), then the upper fila-
ment terminal should be connected to
the plate terminal of tube (14) and the
lower filament terminal should be con-
nected to fixed condenser (10) and fixed
resistors (18) and (21). The upper thin
terminal is connected to the R.F. choke

lower thin terminal is connected to grid
condenser (12), stator of condenser (9)
and plate of tube (6). If the finished
receiver does not give regenerative whis-
tles, this is a sign that the tickler coil
is reversed or short-circuited. The leads
to the caps of tubes (6) and (14) should
be shielded. If shields are employed
over these tubes, they should be of the
new type, especially designed to fit 58
and 57 tubes. The Alden coils may also
be shielded, using small aluminum cans.

List of Parts Required for the Short-
Wave Pentode Four with 56, 57,
58 and PZ Tubes

2 sets of Alden short-wave plucin coils, cover

ing bands from 16 to 200t meters 2. 11).
1 Cardwell 000150 mf. (each section: two-
gang “Midway” featherweicht variable con-

denser, type 403-B Dual (3, 9).

1 Electrad potentiometer, type RI-2401, 10,000
ohms (8) with “on-off” switeh (41).

1 Eleetrad potentiometer, type RI-205, 50000
ohms (17).

1 Electrad potentiometer, type R1-203, 500.000
ohms (23).

1 Electrad Truvolt 200-ohm flexible resistor
type 2G200 (7).

1 Electrad ‘Truvolt 400-ohm flexible resistor,
type 2G400 (37).

1 Aerovox 23 mf., 23 volts, dry electrolytice
condenser, type E-25-25 (38).

nections to the sockets for the new tubes (20) and fixed condenser (19). The (Continued on page 377)
re : \
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Tickter f> ) - " < W
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The Short-Wave “Pentode Four” has been very cleyerly worked out by Mr. Cisin, With its many really execellent features,
it could hardly have a simpler wiring diagram than the one shown.
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Above: Iustrating how signal is tuned
in by zero-beat; sky and ground waves;
reflection and skip-distance effeets, and
methods for eliminating “dead-spots,”
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The

SHORT-WAVE
BEGINNER

By C. W. PALMER

Tuning the Short Wave
No. 4 of a Series

® THE knack of operating a short-wave

receiver correctly is usually learned
only after considerable trying on the
part of the operator, whether he is a
beginner or a ‘“dyed-in-the-wool” veteran.
Each receiver acts a little differently
from any other and we must find the
best way to handle our set, by continu-
ous trying.

Probably more short-wave sets fail to
give satisfaction because of incorrect
handling than for any other reason. The
novice invariably manipulates the tuning
dials much too rapidly. Due to the fact
that several stations may often be tuned
in and out within the space of one divi-
sion on the tuning dial, it must be turned
very slowly even with a vernier dial,
or the stations will be passed by without
being heard. The ability to turn the
dials slowly and patiently must be ac-
quired. We are all used to the regular
broadecast receivers which may be tuned
roughly until the station is heard and
then adjusted to the best point. This
habit of tuning the latter receivers makes
the task of correctly tuning our short-
wave set even more difficult.

Two Methods of Tuning

There are two methods of tuning re-
generative receivers. (The Beginner’s
Receiver is a set of this type.) The first
way is to set all controls such as the
volume control, antenna series condenser,
etc., at the point where the loudest music
is heard on local stations. Then advance
the regeneration control (volume control
on the Beginner’s Set) until the set
drops into oscillation. We will remember
from a previous explanation that the
set is oscillating when a slight hiss is
heard which suddenly stops with an
abrupt click as we turn the regeneration
control to the right. The period where
the hissing noise is heard is known as
regeneration and the set is extremely
sensitive when operated in this condi-
tion. If we turn the regeneration control
until the set is oscillating and then turn
the tuning dial, a whistle will be heard
whenever a broadecasting station is
passed. This whistle is caused by the
oscillation of the receiver (which is just
like a miniature transmitter) interfering
with the waves sent out from the broad-
casting station. When the whistle is
heard, all we have to do is to turn the
regeneration control back until the set
passes the point of oscillation and is
regenerating. We may also have to
slightly readjust the tuning dial to ob-
tain the greatest volume,

If the incoming signal is fairly strong,
we will find that the program comes
through clear and free of the whistle.

www americanradiohistorv com

Receiver

Mr. Palmer ex-
plains how to tune
a short - wave re-
ceiver; the impor-
tance of listening
at the right time;
skipping and fad-
ing effects; dead-

spots — and how
to eliminate them.

However, if the signal is weak, the
whistle will dominate the voice or music
and clear signals will not be heard. In
this case, the “zero-beat” method of tun-
ing is more satisfactory.

To tune by the *“zero-beat” method,
turn the regeneration control until the
set just passes into oscillation. Then
tune the set very carefully until it is
at the ecritical point between the two
whistles which identify the presence of
a station, at which it will be found that
no whistle is heard. At this point there
is no whistle because the signal gener-
ated by the receiver corresponds exactly
to that of the broadcasting station and
they do not interfere with each other,
Figure 1 illustrates zero-beat tuning.

You can tell when the point of zero-
beat is reached by turning the tuning
dial slightly to one side or the other.
The slightest deviation on either side will
cause the whistle to reappear. Zero-
beating is an excellent means of fishing
for weak or far distant stations, as the
set is in a very sensitive condition when
oscillating. Many distant stations that
you cannot hear at all when the set is
regenerating can be tuned in with suf-
ficient strength to at least identify them,
if you zero-beat them.

Time Differences

When trying to receive distant or for-
eign stations, the difference between the
time at the locality of the receiver and
the transmitter must be remembered.

It is possible to receive great distances
on short waves with very simple equip-
ment. However, to receive these far-
away stations, intelligent handling of the
receiver is necessary. For instance, it
would be rather foolish for us to listen
for a station in Paris that signs off at
12 midnight at a time later than 7 p.m.
in New York, for it is 12 midnight in
the former city at this time.

Greenwich Time is the system of time
accepted in all countries to have a world
standard. Greenwich Mean Time is noon
at the moment when the mean sun passes
over the meridian of Greenwich, Eng-
land. Standard Time is the time accepted
over a large area, such as Eastern Stand-
ard Time, which covers the east coast
of the United States. The true local
time may vary almost an hour in this
area, even though the accepted time is
the same in any part.

The meridian of Greenwich, England,
has been taken as the prime meridian
and there are twenty-four standard meri-
dians around the earth, differing by 15
degrees longitude east and west. These
meridians were established in order that
the time in any part of the earth may

(Continued on page 381)
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Prize Contest

$100 In Monthly Prizes For Best Models

In the May number of SHORT WAVE CRAFT,
we announced, in considerable detail, this new
contest and the rules for those desiring to enter
sets in the contest. For the benefit of those who
did not read the original announcement in the May
number, we mention here some of the more im-
portant points that you should bear in mind.

The closing date for the September contest is given
below. The keynote of this contest is expressed by
the single word—SIMPLEST.

Short wave set builders may submit any one of
the following apparatus:

SHORT WAVE SET
SHORT WAVE ADAPTER
SHORT WAVE CONVERTER

RULES FOR

During the contest period, SHORT WAVE
CRAFT will award a total of $500.00 in prizes in
an important new contest. You are asked to build
a home-made short wave set which should fill one
or more of the following requirements: 1, Simplic-
ity; 2, Compactness; 3, Ingenuity: 4, Novelty of
Circuit Used; 5, Portability; 6, Workmanship.

Read carefully the text of the adjoining article,
and observe the following simple rules:

1.—Short wave sets submitted may be in either
of the following classes:
“Straight’” S-W Receiving Set (battery oper-
ated or A.C. operated).
Short Wave Converter.
Short Wave Adapter.

2.—Sets must be home-made and built by con-
testants themselves. Manufactured sets are abso-
lutely excluded from this contest.

3.—Sets submitted may be for ONE, TWO,
THREE and NOT MORE THAN FIVE TUBES,
Any type of tube as selected by the builder can be
used. Crystal operation or crystal-tube combina-
tions allowable, at the option of builder. Sets may

You will please note that the set must be BUILT
BY YOU and furthermore THE SETS THEM-
SELVES must be sent, PREPAID, preferably by
express, to the editorial offices of SHORT WAVE
CRAFT. Remember that WORKMANSHIP will
be one of the strong factors that the judges will
have in mind in awarding prizes. Sets may be
sent with or without phones or loud-speaker. Data
is given below on the length of descriptive article,
diagrams and other information required by the
judges. Have your article typewritten, if at all
possible; diagrams need not be finished mechanical
drawings, as our draughtsmen will re-draw dia-
grams for publication, but make neat sketches in
ink. All coil and condenser data must be given;
also all resistor and speaker (or phones) ohmic or
impedance values.

$500.00 SHORT WAVE BUILDER’S

4 —1In order to win a prize, it is necessary that
the set itself be submitted to the editors. The five
best models submitted each month will be awarded
the prizes as scheduled here.

5.—All sets submitted to SHORT WAVE
CRAFT Magazine will be returned to their owners
after they have been judged and described for the
benefit of SHORT WAVE CRAFT readers in
the magazine.

6.—This is a monthly contest, which began
May l1st, 1932, and will last for five months. Each
monthly contest closes on the 1st of the following
month. Thus the contest for September closes Mid-
night October lst, 1932, at which time all entries
for this month must be in the editorial offices of
SHORT WAVE CRAFT. The fourth prize-winning
announcements will be made in the November, 1932,
issue of SHORT WAVE CRAFT.

7.—Every set must be accompanied by an article
written by the builder, and contain not more than
2,000 words, giving minute instructions with wir-
ing (schematic) diagram, list of parts with values
of all resistors, condensers, coil data, including

FIRST PRIZE ., . . .
SECOND PRIZE , . .
THIRD PRIZE . . @ w
FOURTH PRIZE . . .
FIFTH PRIZE . . . .

$50.00
25.00
12.50
7.50
5.00

CONTEST

received with it, and other information considered
important by the builder. Such article should be
typewritten or written in ink, and should be sent
separately by mail, and should not be included with
the set itself!
8.—All sets must be shipped in strong wooden
boxes, NEVER in cardboard boxes. All sets must
be sent ‘‘prepaid’”! Sets sent ‘‘charges collect”
will be refused. SHORT WAVE CRAFT Maga-
zine cannot be held responsible for breakage in
transit due to improper packing of sets. Before
packing the set. be sure to affix tag with string
giving your name and address to the set itself.
IN ADDITION, PUT YOUR NAME AND AD-
DRESS ON THE OUTSIDE OF THE WRAP-
PER OF THE PACKAGE.
9.—Employes and their families
WAVE CRAFT are excluded.
10.—The judges will be the Editors of SHORT
WAVE CRAFT Magazine, and the following
short wave experts: Robert Hertzberg, Clifford E.
Denton. Their findings will be final.
11.—Address all letters, packages, etc., to Editor,
SHORT WAVE BUILDER’S CONTEST, care

of SHORT

be of any size or shape, at the option of the number of turns, etc., how the set was built, its SHORT WAVE CRAFT Magazine, 96-98 Park
builder. operating characteristics, what stations have been Place, New York.
When to Listen In
Yucatan, Mexico “l have what I believe is a new short-wave “LSX comes on at 9. The announcements

@ 'HERE'S a station that has not yet been

mentinned in SHORT WaAvE Crarr. It's a
radio telephone station in  Merida, Yucatan,
Mexico, and comes in just above FYA (on 25.63
meters) every night from 6 to 7:30 p.m., E. D.

8. 7. They broandeast phonograph records and
then a man ealls ‘Volla Volla Mexico!” and

earries on n eonversation with another man.
About one meter helow FYA I receive the other
end of the conversation, but I don’'t know the
call letters of elther station.

“Another new station ix KI2J, Bolinas, Cali-
'fornia, on 9,010 ke, which transmits programs
to KGMB at Ionolulu, liawaii. For the benefit
of Super-Wasp owners, it comes in about ten
points on the dial above W2XAF, and ecan be
identified by the call, ‘llello, Koko Ilead.’
Still another station I have heard is 1'SII,
Rio de Janeiro, calling Bucnos Aires on 10,260
ke,"—Ernegt Lehman, 842 Milton Place, Wood-
mere, L. J.

Any Stations in Greece?

We have received several letters from read-
erg  inquiring about short-wave broadeasting
glations in Greece, To the best of our knowl-
idge there are no such stations in the country,
but, then, pnew stations pop up unexpectedly
nnd you ecan never tell. If you have any
“dope’” on this matter, please write to us and
give full details.

i

Wiillam O'Brien, 609 West 1st Street, Ful-
ton, N. Y., writes:

is PRGA,
meters. T
T. for

station for your list. The station
Rio de Janeiro, Brazil, on 31.58
have heard it on or about 7 p. m. E. 8.
a period of two weeks.

“T also eompliment you on such a fine maga-
zine. It is the best short-wave magazine on
the newsstand. llave heard a few short-wave
stations sueh as PRGA, WIOXATL, W2XE, XDJ\,
WSNAL, WOXF, WONAA, WRXK, VEIGW,
VEYCL, 11IKD and G38W. T have also heard
many amateur and code stations. T would like
to correspond with other short-wave hounds.
I am interested in transmitters.’

Good Reception
@ DAVID BROWN, of 132 Pine Street, Wood-
mere, J. 1., seems to be enjoying good re-
sults from his short-wave receiver. The fol-
lowing letter from him is of interest.

“Your magazine deserves much credit for the
accurate list of short-wave transmissions pub-
lished. I have a three-tube regenerative outtit
and have had much luek with it. 1 would
like to give some information on what T call
the “Big Three of the Air’" during the evening
from 8 o'cleck Eastern Daylight Saving Time
to 10 o’clock.

“ITAQ, Madrid, Spain. is a 20.kw. station on
30.3 meters and is easily identifiel. Announce-

ments are made in Spanish and English. The
Spanish announncer gives the phonetie call. The
English announcement follows. Toward the

announcer
They sign

end of the program the English
acknowledges reports of recention.
off promptly at 10 o’clock.
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are in Spanish, as follows: 'LSX. Transradio
Buenos .Aires.” Musie is the usual fare. They
sign off with the San Lorenzo mareh at 10 p.m.

“PROI1 is the station of the Radio Club of
Rio de Janeiro. Announcements are made in
Enelish, IFreneh, and Spanish. The Enulixh
annonncements are as fotlows: ‘PROILL, the ex-
perimental station of the Radio Club of Rio
de Janeiro.” Their wavelength is 31.75 meters
and is right above W2XNAF.

“Information about other powerful transmit-
ters is as follows:

“The Service de la

Radiodiffission at Paris

maintains the French Colonial station. An-
nouncements are as follows: ‘*Allo allo. Tei
Paris, station Radio Colonial.”  Their wave-

length is 25.63 meters. Every Momday there
is an Inglish program sponsored by the Vet-
crans of Foreign Wars, This program is es-
pecially intended for .Amierican listeners.

“The old standby, G5SW, Chelmsford. Eng-
land, has fifteen minntes of news items imme-
diately following the midnight echimes of Big
Ben. This program is of interest to American
listeners because it gives British views on
American news events, They close down at
7:15 p. m. with the announcement: ‘GHRW,
the Rritish Broadcasting Corporation station
to the British colonies, is now closing down.
Good night, everybody, good night.’

“All this information is authentic because
the stations have verified my reports and T
consistently listen to them. I should like to
hear from owners of the old regenerative cir-
cuit as to their results. I will answer all
letters.”
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SHORT WAVE STATIONS
OF THE WORLD

ALL SCHEDULES EASTERN STANDARD TIME: ADD 5§ HOURS FOR GREENWICH MEAN TIME

£ 5
UA -—
S 4 e
] 58 e
>T a§ _l
= Py e
S - o
13.93 21,54 WEXK
16.87 17,730 W3XAL
WIXF
10.56 15,330 W2XAD
10.65 15,270 W2XE
19.68 15,240
19.72 15,210 WBXK
DJ)B
19.83 15,120 HV]
JIAA
19.99 15,000 CM6EX)
20.50 14,620 XDA
20.95 14,310 G2NM
21.50 13,940  ......
23.35 12,850 w2Xx0
w2XCU
woxXL
23.38 12,820 connes
25.63 11,920 FYA
25.24 11,880 WIXF
25.26 11,870 vuc
WBXK
25.34 11,810 WIXAO
11,830 W2XE
11,800 VEIGW
25.15 11,790 WIXAL
25.47 11,780 VESDR
25.50 11,760 XDA
25.53 11,750 G5SW
VESJR
29,30 10,250 T4
30.3 9,890 EAQ
31.10 9,640 HSP2
31.28 9,590 VK2ME
31.30 9,580 WwW3ixAU
31.33 9,570 WIXAZ
SR!
81.38 9,560 DJA
81.48 9,530 W2XAF

Address and Schedule

Westinghouse Electrie, East
Pittsburgh, Pa. 7:30 a.m.-
noon.

National Broadcasting Co.,
Bound Brook, N, J.

Downers Grove, 111,

General Electric Co., Sche-
nectady, N. Y. DBroad-
casts 3-6 p.m. daily; 1-6

p.m. Sat. and Sunday.
Wayne, N. J.

Pontoise (Paris), France.
9:30-12:30 a.m. Service

de la Radioliffusion, 103
Rue de Grenelle, Paris.

Westinghouse  Electric &
Mfg. Co., East ittsburgh,
7:30 a.m. to 5 p.m.

For address, see listing for
DJA, Mondays, 10-11 p.m.

Vatican Clty (Rome, Italy)
Daily, 5:00 to 5:15 a.m.

Tokio, Japan. Irregular.

Central  Tuinucu, Cuba,
Irregular.

Trens-News Agency, Mex-
ico City, 2:30-3 p.m.

Gerald Marcuse, Sonning-
on-Thames, England. Sun-
days, 1:30 p.m.

University of Bucharest,
Bucharest, Roumania, 2-
5 p.m., Wed., Sat.

General Electric Co., Sche-
nectady, N. Y. Antipodal
program 9 p.m. Mon, to
3 a.m. Tues. Noon to 5
p.m. on Tues, Thurs. and

Sat.
Ampere, N. J.
Anoka, Minn,, and other

experimental "relay broad-
casters.

Director General, Tele-
graph and Telephone Bta-
tions, Rabat, Morocco.
Sun., 7:30-9 a.m. Daily
5-7 a.m. Telephony.

Pontoise, France. 1-3 p.m.
daily.

National DBroadeasting Co.,

Downers Grove (Chicago),

11, 9-10 p.m. daily.
Calentta, India. 9:45-10:45
p.m.; 8-9 am.

Westinghouse Electric, Easy
Pittsburgh, 1’a. 4-10 p.m,
Chicago Federatlon of La-
bor, thca;,o m.  7-8
a.m., 1-2, 4-5:30, 6-7:30

p.m.
Wayne, N. J.

W. A. Shane, Chief Engi-

neer. Bowmanville, Can-
ada. Daily,1-4 p.m.
3oston, Mass.
Drummondyitle, Quehec,
Canada. Irregular,
Trens-News Agency, Mexico
City. 3-4p.m,
British Broadcasting Cor-

poration, Chelmsford, I‘n"—
land. Mon. to Sat., 1:45-
7:15 p.m.
Winnipeg, Canada. Week-
days, 5:30-7:30 p.m.
Amondo Cespedes  Marin,
Heredia, Costa Rica. Mon.
and Wed., 7:30 to 8:30
p.m. ; Thurs. and Sat..
9 00 to 10 p.m.
Transradio Espanola, Alcala,
43-Madrid, P.O. Box 951,
Spain. 11:30 p.m.-1 am.;
6-8 p.m., daily; 1-3 p.m.
Saturday.
Broadcasting
and Telegraph
ment, Bangkok,
11 a.m. daily.
Amalgamated Wireless, Ltd.,
47  York St.,  Sydney,
Australia, Sun., 1-3 a.m.
5-9 a.m.. 9:30-11:30 a.m.
Byherry, Pa., relays WCATU
dally.
Westinghouse
Mfe. Co.,
Mass. 6
daily.
Poznan,
1:45-4:45
1:30-8 p.m.
Reichspostzentralamt, 11-15
Schoenherge Strasse (Ber-
lin). Konigswusterhausen,
Germany, Daily, 8 am.-
7:30 p.m.
General Electric Co., Sche-
nectady, N, Y., 5-11 p.m.
daily,

Service, Post
Depart-
Siam. 9-

Electrle &
Springfield,
a.m.-10 p.m.

Tues.
Thurs.

Poland.
p.m.,

avelength

(Meters)

[
L =
PR
S

&
=3

39.80
40.00
40.20
40.50
10.70

10.90

41.46
41.50

41.67

42,00
42.70
42.90

43.00

Kilocycles)

Frequency
(

9,520
9,510

9,160
9,375
9,290
8,570
7.790
7,530
7,500

7,460

7,410
7,370

7,320

7,230
7,220

IT)

DOA
HB9D

Berne,

Address and Schedule

Skamleboek, Denmark. 2-7
p.m daily.

Amalgamaled Wireless, Ltd.,
47 York St., Melbourne,
Australia.

Wed. and Sat.,
a.m.

Radio Club  of
Aires, Argentina.

Switzerland. 3-5:30

5-6:30

Buenos

3-5 p.m.
irregularly

Morocco.
and

Radio Station,
Siberia. 5-

p.m.
Rabat,
Sunday,
weekdays.
Far Kast
Khabarovsk,
7:30 a.m.
League of Nations, Geneva,
Switzerland. 3-8 p.m.,
irregular.
“‘El Prado,”” Riobamba, Ec-
uador. Thurs., 9-11 p.m.
-‘Radio-Touraine,”” France.
Lyous, Irance. Daily ex-
cept Sun., 10:30 to 1:30

a.m.

Eberswalde, Germany.Mon.,
Thurs,, 1-2 p.m.

Nuevo Laredo, Mexico. 9-
10 am.; 11 a.m.-noon;
1-2; 4-5; 7-8 p.m. Tests
after midnight. 1.8.\W.C.
programs 11 p.m. Wed.

Afriea.

A.P. 31,

Johannesburg,  So.

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

Doeberitz, Germany.

Zurich,  Switzerland. 1st
and 3rd Sundays at T
a.m., 2 p.m.

Budapest, HHungary 2:30-
3:10 a.m., Tu, urs.,

Sat. Budapest Technical
School, M.R.C., Budap-
pest, Mue"yotem

Singapore, 8. 8, Mon.,
Wed. and Fri., 9:30-11
a.m.

Bogota, Colombia.

Madrld, Spain. 6-7 p.m.

ngb:{m, Portugal. Fridays,

Madrid, Qpam Tues. and
Sat., 5:30 to 7 p. m.;
Fri., 7 to 8 p.m.

which

of stations

t and from listeners who have authentic
information as to calls, exact wavelengths and
schedules.
readers who inquire as to the identity of un-
known stations heard,
guesswork;

(NOTE: This list
sources, all of which are not in agreement, and
show greater or less discrepancies; in
view of the fact that most schedules and many
wavelengths are still in an experimental stage;
and that wavelengths are calculated differently
In addition to this,
experimental station may operate on any of sev-
eral wavelengths which are assigned to a group
S in common.
receive later and more accurate information from
broadcasters and other
tions,

in many schedules.

We

cannot

as that
in addition to this,
of many local long-wave stations can be heard
in a short-wave receiver.—EDITOR.)

compxled from many

one

We shall be glad to

transmitting organiza-

undertake to answer

is a matter of
the harmonics

48.86

48.99

6.875
6,180

8,425
6,425

6,420
6,380
6,335

6,270
6.250

6,170

6,140

6,120

FeMC
TGW

wIXL
w3xL

RV62
HCIDR
VESAP
CNBMC

HKC
HKA

HRB

WBXK

Casablanca,

Morocco. Sun.,
Tues., Wed., Sat.
Guatamala  City, Guat.
8-10 p.m.
Anoka, Minn.
National Broadcasting Co.

Bound Brook, N. J. Re-
lays WJZ. irregular.

Minsk, U.S.S.R. Irregular.

Quito, Ecuador. 8-11 p.m.

Drummondville, Canada.

Casablanca, Morocco. Mon.
3-4 p.m., Tues. 7-8 a.m,,
3-4 p.m. Relays Rabhat.

Bogota, Colombia. 8:30-
11:30 p.m.

Barranquilla, Colombia.
8-10 p.m. ex. Mo., Wed.,
Fri.

Terucigalpa, Honduras. Mon-
day, Wednesday, Friday,
Saturday 5-6 p.m. and
9-12 p.m,

Westlnrzhouse Electric and
Mfg. Co., Bast Pittsburgh,
Pa. 5 p.m.>midnight

Motala, Sweden, ‘“Rundra-
dio.””  6:30-7 a.m., 11-
4:30 p.m. Holidays, 5

am. fo p.m.

www americanradiohistorv com

Wavelength
{Meters)

49.10
49,135

49.17

49,18
49.31

49.46
49.50

49.50

49.59

49.67

19.75
49.06

49.97

49.97

52.50

51.02
58.00

Frequency
(Kilocycles)

5
-
[543
<

6,110
6,100

6,095

6,100
6.080

6,070

6,065
6,060

6,060

6,040

6,030
6,005

6,000

6,000

42,530

Call
Letters

W2XE

VEICG
W3XAL

VEICF
VEIGW

WIXF
WIXAA

vazLo

W3XAU
VEICF

HKD
PK3AN
waxa

VEICA
VESDR

yvasec

VEOICU

HV)

HKO

Address and Schedule

Columbia Broadcasting Sys-
tem, 485 Madison Avenue,

New York, N, 7:00-
a.m. to midnight.

Eiftel Tower, Paris. 5:30-
5:45 a.m., :45-12-30,
4:15-4:45 p. m.

Toulouse, France. Sunday,
2:30-4 p. .

Calgary, Alta., Canada.

National Broadeasting Com-
pany, Bound Brook, N.J.,
Irregular.

Halifax, N. 8., Canada.
6-10 p.m., Tu., Thu., Fri.

Bowmanville, Ontario, Can-
ada. 4-10 p.nm.

Downers Grove, 11l

Chicago Federation of La-
bor, Clicago, I1l. 6-7 a.
m., 7-8 p.m., 9:30-10:15.
11-12 p.m.  Int. 8.-W.
Club programs. From 10
p.m. Saturday to 6 a.m.
Sunday.

Vancouver, B. €., Canada.
Fridays before 1:30 a.m.
Sundays, 2 and 10:30 p.m.

Johanesburg, South Africa,
10:30 a.m.-3:30 p.m.

Motala, Sweden. 6:30-7 a.
m., 11 a.m. to 4:30 p.m.

Crosley Radlo Corp., Cin-
cinnati, Q. Relays 6:30-
10 a.m., 1-3 p.m., 6 p.m.
to 2 a.m. daily. Sunday
after 1 p.m.

Imperial and International
Communications, Ltd. .
Nairobl, Kenya, Africa.
Monday, Wednesday, Fri-
day, 11 a.m.-2:30 p.m.;
Tuesday, Thursday, 11:30
a.m.-2:30 p.m,; Saturday,

11:30 a.m.-3:30 p.m.;
Sunday, 11 a.m. - 1:30
p.m.; Tuesday, 3 a.m.-

4 a.m.; Thursday, 8 a.m.-
9 a.m.

Byberry, Pa. Relays WCAT.

Halifax, N. 8., Canada. 11
a.m.-noon, 5-6 p.m. On
Wed., 8-9; Sun., 6:30-
8:15 p.

Bananquilla Columbia.

Sourabaya, Java. 6-9 a.m.

Lawrence E, Dutton, care
Isle of Dreams DBroad-
casting Corp., Miami
Beach, Tla.

Calgary, Alta., Canada.
Canadian Marconi Co..
Drummondville, Quebec,

6-10 p.m. dally.

Caracas, Venezuela, 7:43-
11 p.m. daily ex. Mon.
Eiftel Tower, Paris, France.
Testing, 6:30 to G:45
am.; 1:15 to 1:30, 5:13
to 5:45 p.m., around this

wave.

Calgary, Canada.

Administration des P, T.
T., Tananarive, Madagas-
car. Tues., Wed., Thurs,
Fri.,, 9:30-11:30 am.
RKat. and Sun., 1-3 p.m

Vatican City (Rome). 2-
2:13 nm daily. Sun.,

(‘olombm

5.5:30 a
Mvdellin, 8-11
p.m., except Sunday.
Barranquilla. Colombia.
7:45-10:30 p.m. Mon.,
Wed. 8-10:30 p.m.: Sun-
day 7:45-8:30 p.m. Elias

J. Pellet.

Winnipeg. Canada.

Columbus, Ohlo.

Prague, Czechoslovakia. 1-
3:30 p.m., Tues. and Fri.

Bandoeng, Java.

Sourabaya, Java,

Radio Engineering Labora-
torles, Inc., Long Island
City, N. Y. Irregular.

Elgin, I1L° (Time signals.)

Washington, D. C

Chicagg, Ill.

Doeberitz, Germany. 6-7
p.m., 2-3 p.m., Mon.,
Wed., Fri.

Vienna, Austria. Sun., first
15 minutes of hour from
1to7p

Far East Radlo Statlon,
Khabarovsk, Siberia.
Daily, 3-9 a.m,

Berlin, Germany. Tues. and
Thurs., 11:30-1:30 p.m.
Telefunken Co.

(Continued on opposite page)

i



www.americanradiohistory.com

SHORT WAVE CRAFT for OCTOBER, 1932

359

SHORT WAVE STATIONS OF THE WORLD

80.00

Wavelength
(Moters)

S
o
=N~

[

14.54
14.89
156:03

15.07
15.10
16.12
15,45
15.55
15.58
15.60
15,91
18.10
16.11
16.33
16.35

16.38

16.44
16.50

16.57
14.61
16.80
16.82
16.87

37,00

17.25

NWW'

(Continued from opposite page)

Short Wave Broadcasting Stations

3,750 FBKR Constantine, Tunis, Africa.
Mon. and Fri
13RO Prato Smeraldo. Rome

Italy. Daily, 3-5 p.m.

82.90
81.2¢

Experimental and

»E
Lo
£~
58 E
o= =t
=X 33 Address and Schedule
31,000 wexi Pittshurgh, Pa,
27,800 W6XD falo Alto, Calif, M. R. T.
Co.
25,960 G5SW Chelmsford, England, Bx

periimental.
25,700 w2XBC New Brunswick, N, 1.
24,000 wéxa San Mateo, Callf,
Vienna, A ustria, Mon.,
f Wed., Sat,
p WwW2XDJ Jeal, N, J
A2t And othier experimental sta-
tions.
21,400 wLO American Telephone & Tele-
graph Co.. bLawrence, N
J., transatlantic phone

21,130 LSM Monte Grande, Argentina.
21,020 LSN (Hurlingham), Buenos Aires
Argentlna .
21,000 oKl Podebrady, Czechoslovakia.
20,710 LSY Monte Grande, Argentina.
Telephony. .
20,680 LSN Monte Grande, Argentina,

after 10:30 p.m. Tele
phony with Europe.

LSX Buenos  Alres. ‘Telephony
with U. 8.
FSR Paris-Salgon phone.
20,820 PMB Bandoeng, Java. After 4
a.m.
20,140 DWG Nauen, Germany. Tests 10
a.m. -3 p.m.
19,950 LSG Monte Grande, Argentina.

¥rom 7 am. to 1 p.m
Telephony to Paris and
Nauen (Berlin}

DIH Nauen, Germany.

19,906 LSG Monte (irande, Argentina.
8-10 a.m.

19,850 wWMmi Deal, N. 1.

19,830 FTD 8t. Asgise, France.

19,400 FRO, FRE Ht. Assise, France.

19,300 FTm Bt. Asslse, France. 10 a.m.
to noon.

19,240 DFA Nauen, Germany.

19,220 WNC Deal, N. I

18,820 PLE Bandoeng. Java. 8:40-10:40
a.m. Phone service to
Holland.

18,620 GBJ Bodmin, England. Tele-
phony with Montreal.

18,620 GBU Rugby, England.

18,370 PMC Bandoeng. Java.

18,350 WND Deal Beach, N J. Trans-
atlantic telephony.

18,310 GBS Rugby,  England. Tele-

phony with New York.
General Postoffice, Jon-
don.
FZS8 Saigon, Indo-China. 1 to 3
p.m. Sundays,
18,240 FRO. FRE Ste. Assise, France.

18,170 CGA Drummondyille, Quebec,
Canada, Telephony to
Engtland.

18,100 GBK Bodmin, England.

18,050 KaQ) Bolinas, Calif.

17,850 PLF Bandoeng, Java (‘‘Radio
Malabar'’),

W2XA0 New Brunswick, N. J.

17,830 PCV Kootwijk, Holland. 9:40
a.m. Sat.

17,780 WEBXK Westinghouse Eleteric and

Mfg. Co., Saxonburg, Pa.

17,640 Ship, Phones to Shore: WSBN, ‘Levia-

than™; GFWYV, “Majestic”’; GLSQ,

»Olymple’’; GDLJ, “Homerlc”; GMJQ.

“Belgenland’’; work on this and higher
channels.

Wavelength
(Meters)

[
-1
=
=

17.55
18.10

18.50
1R.56
18.68

18.80
18.90
18.93
19.60

20.65
20.70

20.80
21.17
22.38
23.48

21.41
24.46

24.68

24.80
24.89

24.98

25.10
25.65
25.68
26.00
26.10
26.15

26.22
26.44

27.30
28.20

28.44
28.80

17,380 JIAA Tokio, Japan.

28.86

3,620
3,560

DOA
0Z7RL

Doeberitz. Germany.
Copenhagen, Denmark Tues.
and Fri. after 6 p.m.

128.09 2,342 W7XAW Fisher’s Blend, Inc., Fourth
Ave. and University St
Seattle, Washington.

Commercial Radio-Telephone Stations

Kllooycles)

Frequency
(

17,300

15,950
15,860

15,760
15,300

14,530
11,180

11,420
14,150
13,100
12,780
12,290
12,250

12,150

12.090
12.045

12,000

11,915
11,680
11,670
11,530
11,490
11,470

11.435
11,340

10,9%0
10,630

10.540
10,410

10,390

GBS

PLM

GBS

FQo. FQE
NAA
NSS

F26

KKQ
yva

K10
CGA
GBK
IBDK

DHC
DAN

LW
PLR

WLO
VLK
PD K

LSY
GBX

Address and Schedule

Dayton, Ohio.

Oakland, Calif.

Anoka, Minn,, and other
experimental stations.

Deal, N. J. Transatlantio
phone.

Ocean Gate, N. J. A. T.
& T. Co

Rueby. England

Kootwijk, Holland. Works
with Bandoeng from 7
a.m.

Lawrence. N. J.

Saigon, Indo-China.

Rughy. England

1. 8 Navy, Arlington, Va.
Time signals, 11:57 to
noon.

Bandoeng, Java. Afternoons.

St.  Assise, France. Tele
phony.

Tokie, Japan Upto 10 a.m.
Beam transmitter.

Lynzby, Denmark. KExperi
mental.

Buenns Aires, Argentina.

Radio Nection, General Pos
Office, Yondon, E. C. 1.
Rugby, England.

Deal, N. I

Sura. Fiji Islands.

Bolinas, Calif.

Dcal Bench, N. J. Trans-
atlantic telephony.

Rughy, England.

Rugby. England.

Qte. Assise (Paris), France.
Works Buenos Aires, In-
do-China and Java. On
9 am. to 1 pm. and
other hours,

Rughy, England.

Bandoeng. Java. 7:15 a.m.

Ruchy. Encland. Transat-
lantic  phone to deal,
N. J. (New York).

Sre. Assise, France.

Tokio, Yapan. 5-8 a.m.

Arlinzton. Va. Time sig-
nals, 11:57 to noon.

Annapolis. Md. Time sig-
nals, 9:57-10 p.m.

Saigon. Indo-China. Time
signals, 2-2:05 p.m.

Bolinas, Calif.

Maracay. Venczuela. (Also
broadcasts occasionally.)

Kahuhu, Mawaii.

Drummondville, Canada.

Bedmin, England,

8.8, “‘Elettra,”” Marconi’s
yacht.

Nauen, Germany.

Nordeich, Germany. Time
signals, 7 am., 7 _ p.m.
Deutsche Seewarte, Tlam-
burs.

Wellington, N. Z. Tests 3-
8 a.m.

Bandoeng, Java. Works
with NHolland and France
weekdays from 7 a.m.:

sometimes after 9:30.
Lawrence, N. J.
Sydney, Australia. 1-7 a.m.
Kootwijk. Holland.
Bolinas. Calif.
Buenos Aires. Argentina.
Rugby, England.

& nE

=) i

e E£3

3£ 38 5

> o o= —

= 4] =

2 wo o Address and Schedufe

29.51 10,150 DIS Nauen, Germany. Press
(code) daily: 6 p.m
Spanish; 7 p.m Enyg
lish; 7:50 p.m.. German;
2:30 p.m., Englisl 5
p.m., German. Sundays
6 p.m. Spanish T
p.m., German; 9:30 p.m.,
Spanish.

30.15 9,950 GBU Rugby. Fneland.

30.30 9,890 LSN Buenos Aires, phone to
Europe

LSA Buenos Aires.

30.64 9,790 GBW Rughy, England.

30.75 9,750 ... Agen. France. Tues. and
Fri., 3 to 4:153 pm

WNC Deal, N. .1

30.90 9,700 wMI Deal, N. .

30.93 9,600 LQA Buenos Aires.

31.23 9,600 LGN Bergen. Norway.

32.13 9.330 CGA Drummondville, Canada

32.21 9,310 GBC Rueby. Ensland. Sundays
2:30-5 p.n1.

32.40 9.250 GBK Bodmin. England.

32.50 9,230 FL Parig. France (Fiffel Tow
er). Time signals 1:56
a.m. and 4:36 p.m

32.59 9,200 GBS Ruehy. Encland.  Transat-
lantic phone

33.26 9,010 GBS Rugby. Inzland.

33.81 8,872 NPO Cavite {(Manila). Philip-
pine Islands. Time sig-
nals 9:35-10 pm

NAA Arlington, Va, Time sig-
nals 9:57-10 p.m., 2:57-
3p.m.

33.98 8.810 WSBN 8.8, “Leviathan.”

31.50 8,690 W2XAC Schenectady, New York.

34.68 8.650 W2XCU Ampere, N. I

34.68 8,650 W3XE Baltimore. Md. 12:15-1:13
p.m., 10:15-11:15 p.m.

waxv Radio Engineering Lab..
T.ong Island City, N. Y.
WB8XAG Dayton, Ohio.
W4XG Miami, Fla,
W3XX Washington. D. C.
And other experimental
stations.
34.74 8,630 w00 Deal. N. J.
w2XDO QOccan Gate, N_ T,

35.02 8.550 woo Qcean Gate, N. J.

35.50 8,450 PRAG Porto Alegre, Brazil 8:30-
9:00 a.m.

38.92 8120 PLW Bandoeng, Java,

37.02 8,100 EATH Vienna. Austria. Mon. and
Thurs., 5:30 to 7 p.m.

JIAA Tokyo, Japan. Tests 5-8
a.m.

37.80 7,930 DOA Doeberitz, Germany. 1 to
3 p.m.  Reichpostzentra-
lamt. Rerlin.

33.60 7,890 VPD Sura, I7iji Islands.

JIAA Tokio, Japan (Testing).

38.30 7,830 PDV Kootwijk. Tiolland, after 9
a.m,

3%.60 7,770 FTF Ste. Assise, France.

PCK Kootwiik, Holland. 9 a.m.
to7 p.m

39.15 7,660 FTL Ste. Assise.

39.40 7.610 HKF Bogaota, Colombia. 8-10 p.m.
p.m.

39.74 7.520 CGE Calzary, Canada. Testing,
Tues.. Thurs.

43.70 6.860 KEL Bolinas, Calif.

Radio Vitus, Paris, France. 4-11 a.m.,
3 p.m.
(Cortinued on next page)

P —

“STAR” SHORT WAVE BROADCASTING STATIONS

TWe following stations are reported regularly by
many listeners, and are known to be on the air during
the hours stated. Conditions permitting, you should
be able to hear them on your own short.wave receiver.
All times E.S.T.

G5SW, Chelmsford, England. 25.53 meters. Monday
to Saturday, 1:45 p.m, to 7:15 p.m. Broadcasts the
midnight chimes of Big Ben in London at 7 p.m.

HVJ, Vatican City. Daily 5 to 5:15 a.m on 19.83
moters: 2 to 2:15 p.m. on 50.26 meters; Sunday
5 to 5:30 a.m, on 50.26 meoters.

VK2ME,
morning from

11:30 a.m,

Sydney.

Australia.

31.28 meters. Sunday

I to 3 am.;5 to 9 am.; and 9:30 to

VK3ME, Melbourne. Australia. 31.55 meters. Wednes-
day and Saturday, 5 to 6:30 a.m.

Pointoise,

France. On 19.68 meters. 9:30 a.m. to

12:30 p.m.; on 25.16 meters, from | to 3 p.m.; and
on 25.63 meters from 4 to 6 p.m.

Konigs-Wusterhausen, Germany. On 31.38 meters daily

from 8 a.m. to 7:30 p.m.

HKD, Barranquilla, Colombia. On 51.4 meters, Mon-
day, Wednesday and Friday, 8 to (0:30 p.m.; Sun-
day, 7:45 to B8:30 p.m.

VE9GW, Bowmanville, Ontario, Canada. 25.42 meters,
from | to 10 p.m,

HRB, Tegucigalpa. Honduras. 48.62 meters. Monday,
I;Vednesday. Friday and Saturday, 5 to 6 and 9 to
p.m.

T14, Heredia, Costa Rica, Central America. 29.3 me-
ters. Monday and Wednesday, 7:30 to 8:30 p.m.;
Thursday and Saturday, 9 to 10 p.m.

EAQ, Madrid, Spain. 30.3 meters. 11:30 p.m. to
| a.m.; 6 to 8 p.m, daily; | to 3 p.m. Saturday.

RVI5, Khavarovsk, Siberia. 70.2 meters. Daily from
a.m,

WWMWW

www americanradiohistorv com
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Experimental and

(Continued from preceding page)

Commercial Radio-Telephone

Stations

£ . = =2 g %
2= 23 2 g2 ST §%
R $2 » R s [ 23 38 4
3E 33 5 EE Ble £ £ 22 =£
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zZ EE 83 Address and Schedule 3= EE 83 . A.ddress a‘nd's'chedulo zZ k4 83 Address and Schedule
43.80 6.810  CFA Drummondville, Canada, 62.80 1770 ZL2XX e g Zealand: 92.50 3,256 WIXL Clicago, T11,
3191‘0 o WND Deal, N . u 63.00 1,560 Radio LL  Daris, ::fﬂ"f‘;‘\v_ 5 95.00 3,156 PK2AG Samarang, Java,
e ' ’ Copstantine, Algerla, Mon.. | gg93 4350 W00 pecun Gutes N . 96.03 3,121 W00 Deal, N. J.
ri., 5 p.n. 63.79 1.700 WIXAB Portland, Me,
HKM Bogota,  Colombia. 9-11 "‘;_ 1’116 w00 Deal, N. J 97.53 3,076 wIixL Clhicago, IU,
p.n. 0o e At o } “fotala, Sweden, 11:30
4950 6560 REN Mgsmw'-;")sﬁ?.m (Trussta) ST R NAA A\rllulllll.:.wi:':.'.’[‘v‘llb h’fnl.rfwlls:l".‘;'l a.m.-noon, 4-10 p.m.
46.05 6,515 W00 veat N 3™ a.m. to noon. 103.5 1,550 W2XCE  Passalc, N. J.
® *
———————— Airport Stations
93,95 3,030  VESAR Saskatoon, Nask., Canada. KRF Lincoln, Neb. WAEC Pittsburgh, Pa,
53,25 5.630) WQDP Atlanta, Ga. KMR North Plape, Neb. WAEB Columbus, Olilo,
T KQE Chieyenne, Wyo
56.00 J.190 { WSDE lllsvfllmrsu. :\la. KQc Rock Springs \'\'yo WAEA Indianapolis, Ind.
wsSDB .l‘m'lu_un, Miss, R Lake City. U KGTR St. Louis, Mo,
KGUK Shreveport, La KQD Nalt ity, Utals.
KGUF Dallas. Tex KKO Elko, Nevada, KSY Tulsa, Okla.
KGUC Fort Worth, Tex. KJE Reno, Nevada, KSw Amarllla, Tex.
KGUL Abilene, Tex, KFO Oakland, Calif, KSX Albuquerque, N. M,
KGUG Big Springs, Tex. KRA Bolse, Idaho. zg;} }\mg‘man, Arlz,
KGUA El 'asc, ‘Tex. (Southern KDD Pasco, Wash. (Boeing Alr .45 Veras. Nev.
Air Transport Lincs.) Lines). KSlI Los Angeles, Calif.
53.58 5,600 WwabDUv Aurora, 111, 3 T ~Ne N, J. KGTD Wichita, Kan.
91,52 3170 {  Kaa owa City, lowa. Dl :"‘I’IIO,)‘ a:gz (;,‘l‘:lr('; :‘\ "J KST Kansas City, Mo. (Trans-
Kam Des Moines, lowa, o AL Do continental  Alr  Trans-
KMP Ogaaha, Neb. WAED Harrisburg, Pa, port}.
[ L3 L3
S Television Stations
3.73 to o meters—ot0 to SU mo_uuc)«ll'r 105 to 100D tneters——2,750 to 2830 ke W2XR Radio Pictures, Inc,, Long
5.96 o 618 meters—i8.5 5)0.3 megacycles. W2XAB Colmnhia  Broadeusting Island City, N. Y. 48 and
6.7 to T.11 meters—12 to 46 megaeyeles. System. 4385  Madison 60 lne. 5-7 p.m.
WBXF The Guoodwill Station, Pon Ave., N.OY.  K:00-10:00 W3XAD R, C. A.-Victor Co., Inc.,
tac,  Mich. ) . p.m.  Night and  Sound W2XCW . Camden, N. J,
W3XE Phiilco Radio, Philadelplia, Transmission daily except Schenectady, N. Y.
Pu] i Saturday and NSnnday. WBXAV Plll)ts;liurghéo Pﬁ'l 51'20? 3%‘-
wBXL WGAR  Droadeasting Co., w 1 dre NV .o, oles, :30-
Cleveland | onlo, W 2xB0 fong Island Cly, N. Y, 2:30 p.m., Mon., Wed.,
e . WIXD Milwaukee  Journal,  Mile W3XE I'hilco Radio, Philadelphia, Fri.
6.89 43,500 B wuakc\u.( e . “l'n. WIXAP Chleago, 111
W3XAD Camden, N, J. (Other ex vv:,giéA ;-'fl"‘_";"-' . l\ﬂ‘nsas' State Agricultural
serimental television per Afavette,  Ind. 60 holes, Y - . College, Manhattan, Kans.
;“m. 48,500 to 0,800 1,200 r.p.m. Tuesdays 1429 to 1350 meters—=2,000 to 2,100 ke.
K. 43, 000- 16,000 k.o and Thursdays, 2:00 p.m., W2XAP Jersey (City, N. J.
101.7 to 1053 met 2,850 to 2 930 ke. ' Y00 pom., 10:00 p.m. W2XCR Jersey City, g J. 3.5, 6-9
01.7 to 105.3 meters—2,85 2,050 ke . 1o o=y ) p.m. ex, Sun.
WIXAV  sliort Wine & Pelevivion |30 BT VESGE | London, ont., Canada. W3XK Wheaton, ' Marsland, 10:30
S,-urp_.,_'“i:m‘t‘;.n luh“‘i.u“ . 0 e - &.vm.l;mldnlght exc, Sun,
:l.uil)‘"‘ ex.  Sun. Work WIXAL Eirst I\‘m_lunul ’!‘_vlv\'isiun W2XCE Pass(l)llic? “‘\,l'“"]‘“sg_‘]s‘ e
Wit Wixatv 1011 - ‘ Corp., Kansas City, Mo. Tues., Thurs., Sat,
W2XR Rudio Pictures, Ine. Long 136 1 to 1129 nieters—2,100 to 2,200 ke . WBXF The Goodwlll Station, Pon-
Island City, N Y 1 1o w2x8s National Broadeasting Co., . . tlac, Mich.
1‘t_)l 1;.1!_1 R L{t\l(\ l.\lll"d_\'.- 'l\(vl“ “\..rk(_) o \.l, 1.2_(11(‘) 1i2.9 o 130 meu-‘;:&‘_k[())oo to 2,100 ke.
Silent 77300 Rat, LML, 60 lines deep, 72 Western Televi
R 9 433 WEXAN Los Anzeles, Calif. wide, 25 pm., 7-10 (‘n.,m(‘hif-aez,v‘r(fIolr;l.}u.ﬁmrd1
W7XAB Spolate, Wash p.m. ex, Sundays WIXAA Chicago, 1
L3 L3 3
S -————— —— Police Radio Stations -
wave- Frequency Wave-  Freguency Wave.  Frequency
length (Kifo- Call . lenath (Kilo- Cali length (Kilo- Call
(Meters)  cycles) Letters Location (Meters)  cycles) Letters Location (Meters)  cycles) Letters Location
21.5 247 y4 Cedar Rapids. la. 9O ¢ 9 a0 cor (O a4 a9 o .
B ort, . LA . Alich
WPDZ Fort Wayvne, Ind. N fde \Ti .
WPDT Kokomo, Ind. waEDBZ Elldtli'lrxigglo(}lbs MIIIC;S‘ K%PA =
WPEC Memphis, Tenn WPDL L Sing AMict ' =15 - WPDA  Tulare, Cal,
S T o WD . le]:oll‘.l.cii A 11?1 175.15 1,712 KGPJ  Beaumont, Tex.
WPDP  P’hiladelphia, a. KGPP  Tortland Ore. ‘\2’/,'332 ((:Eicago, 111.
. Rk ey (| OF ‘ : : icago, Ill.
KaPM  Nanose. ol WPDH  Itichmond, Ind. WPDD  Chicaso, 11
sSan Jose, (% 123.4 © . : AT
KGPW  Salt Lake City, U. 430 YGPPDPI (;)Ol‘ltllnlhélﬁ.o()hlo WKDU  Cincinnati, Ohio
WRDQ Toledo, Ohio 1238 2422 KSW _01_ _aln DA KVP Dallas, Tex.
500000 Klamath F’ls, Ore. o o WMJ lj’ell.‘_‘i ey, ( a!. KGPL Los Angeles, Cal.
122.0 2,438 WPDO  Akron. Ohio T Buftalo, N. Y. KGJX  pasadena, Cal.
WPDN  Auburn, N, Y. KGPG Kansas City, Mo, WPDU  Pittsburgh, Pa.
WPDV  (harlotte, N. C. Vallejo. Cal. KGPC St. Louis. Mo
DH ‘leveland, Ohi WPEK  New Orleans, La. A
WR Cleveland, Ohio € : e Wichita F'ls, Tex
WPDR Rochester, N. Y. WPDW  1vashington, D. C. 189.5 574 WRDS . e
ochester, &, 1241 2,116 KGPB i ap'lis. Mi R E. Lansing, Mich.
WPEA Syvracuse, N, Y. Minneap'lis, Minn. WMP a0 A
lilwauk Tis WPDS  st. Paul, Minn. Fram’gham, Mass.
1224 2,450 WPDK  Milwaukee, Wis, 52 KGPY
T WPEE New York, N. Y. 1242 2414 WPDY  Atlanta. Ga. 257 WBR Shreveport, La.
WPEF  New York, N. Y. KGPS  Rakerstield, Cal, 1123 257 B Butler, Pa.
WPEG New York, N. Y. WCK Belle Island, Mich. WJL Greensburg, Pa.
KGPH Okla. City, Okla. WPDX  Detroit. Mich. WBA Harrisburg, Pa.
KGPO Tulsa, Okla. WRDR  Grosse Point Vil- WMB W. Reading, Pa,
KGPZ Wichita, Kanas. lage, Mich. wDX Wyoming, Pa.
[ 3 [
. Marine Fire Stations
187.81 1,596 WRDU Brooklyn, _N. Y. 192.4 1,558 WEY Boston, Mass.
WKDT Detroit, Mich. KGPD San Francisco, Cal,
WCF New York, N. Y.
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SsHORT WAVE QUESTION BOX

ADDING PENTODE TO SUPER-WASP

Ilarrison Henkle and cight others ask:

Q. For diagram showing how to add a pen-
tode to a Pilot A.C. Super Wasp?

A. The diagram is given in these columns.
The bias resistor R1 is 400 ohms, by-passed
by a 2-mf. condenser. R is a 20 to 60 ohm
center-tapped  filament  resistor. The output
transformer in the receiver will have to Dbe
replaced with one suitable for a pentode tube.

TO 151 A.F. PENTODE O.T.

f PLA;E’J/'A.ET ‘/{ / N

H R,

B4

T T 4250V
RS

= 2
7 >

How to connect a pentode to an A.C,
Super-Wasp.

NEON CRATER TUBE CONNECTION
K. L, Kelly, Glens Falls, N. Y., inquires :
Q. What method do you consider Dbest for

connecting a ncon crater lamp to a ’50 power

tube for television reception?

A. I have found that with ’50 or '45 power
tubeg better results and longer neon tube life
can be obtained by using the power audio tube
to modulate an oscillator, the oscillator func-
tioning to Doth light and modulate the neon.
A '10 oscillator can be used for a '50 power
tube and a '7T1A for a ’45. Connections are
shown in these columns. The chokes CII should
be G-henry iron core units. CII1 are both 30
henries. C is a 2 mf. 1,000-volt condenser.
I have tuned oscillators to various frequencies
but prefer approximately 300-400 ke. The coil
L may consist of 130 turns of No. 18 bell wire
on a 4-ineh diameter form, tuned by a .001-mf.
variable condenser. L1 depends upon the type
of neon tube employed, since no two makes
have the same internal resistance. A total of
50 to 75 turns of No. 18 will generally be
«uficient. These should be wound on a form
slichtly smaller than L, so that it can e slid
in or out of L. to vary the coupling and illumi-
nation. L is tapped in center.

Q. In the R.F. amplifier of a television re-
ceiver, would you advise transformer or im-
pedance coupling?

A, If you have not a high frequency com-
pensating audio amplifier, the choke-condenser

NEON
TUBE

+300 6 =75V

350V. @M SEPARATE POWER PACK

The 10 tube ncts as an oscillator to
both light and-modulate the neon tube.

Edited by R. WILLIAM TANNER

combination will probably result in broader tun-
ing to pass the required 100 ke. band; however,
transformers can be properly designed to pass
100 ke.

VOLUME CONTROL

Victor Strinck, I’hiladelphia, Pa., writes:

Q. I recently built a two-tube, 24 detector
and ’27 A. I receiver, but no volume control
was specified. Can you tell me how one may
be added?

A. The simplest volume control would be a
250.000- to 500.000-ohm variable resistor con-
nected across the secondary of the A.F. trans-
former.

REBUILDING CONDENSER

A. Kuilos, Detroit, Mich., desires to know:

Q. Itow to rebuild a .00035-mf. 17-plate con-
denser for use in a short-wave set?

A. Remove all but approximately four rotor
and three stator (or four stator and three
rotor; it makes no differencer. The effective
capacity will then be close to .00014 mf.

TRANSMITTING ANTENNA

0. Oleson. Ambrose. N. D., wants to kiow:

Q. The size of antenna, single wire, to work
in 160 and 80 meter bands. No feed wires
are desired and one end is to be brought
directly to transmitter.

A. The antenna should be approximately 120
feet long and used with a counterpoise, about
¢ to & feet above ground. of similar length.
It will be necessary to work this antenna on
the second harmonic for 8C-meter operation.

Q. ITow would such an antenna be coupled
to the tank eireuit?

A. The antenna and counterpoise would be
connected to the leads of the antenna coupling
coil with a series condenser somewhere in the
eircuit. The position of the condenser is not
immportant.

CRYSTAL SUPERHET vs. STENODE

Arthur DPellison, Wilson, Kansas, writes as
follows:

Q. In the May issue there is a description
of a Crystal Superhet short-wave receiver. Can
this circuit compare with the Stenode Radio-
stat eireuit in tone quality, selectivity and
sensitivity ?

A. You have the wrong viewpoint of both
circuits. -The Stenode is a superhet with a
quartz oscillating crystal at the LI input to
increase selectivity., The Crystal Detector Su-
perhet as described in the May issue empleys
a carborundum erystal rectifier as a second
detector. The use of this type of detector
greatly improves tone quality.

HOWLING AND MOTOR-BOATING

F. M. Hall, Edmonton, Alberta, Canada, en-
closes circuit and asks:

Q. What makes the cireuit howl and motor-
boat cven with proper plate voltages and a
100,000-0ohm resistor across the first AF.T.
secondary?

A. The cireuit is OK. DProbably the audio
transformers are placed so as to offer some
degree of coupling betwecen the two stages.
Try changing their position and space at least
4 inches.

RESISTOR PROBLEMS

C. MecCredie, Detroit, Mich., wants to know :

Q. Why a filament rheostat and two fixed
resistors in the circuit on page 17, May issue?

A. The list of parts, page 17, states three
30-ohm rheostats. The two fixed resistors
should then be 30-ohm rheostats.

Q. Should the volume control R4 be 10,000
ohms, as stated, or higher?
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A. A value of 10,000 ohms will reduce the
amplification to a very low value, since it is
shunted directly across the transformer scecon-
dary. Thix should be cither a  250,000- or
500,000-ohm unit.

CHANGING RECEIVER TO A.C.

R. Cunningham, Portland, Ore., wants to
know :

Q. If the recciver on page 238 of the Dec.-
Jan. issue can be changed for A.C. operation?

A. The circuit for A.C. changes ix shown
in these columns. The R.F. choke in the de.

tector plate circuit should be a good short-wave
type. 'The variable resistor across the secon-
dary of the audio transformer is very essential.
It should be adjusted so that no fringe howl

| / e 9 e
2000 o]
.000125-70 1 MF !
D0016-MF / CLTR N [Rehe
.00025-TO 22-45+
.0005-MF —>=0

Diagram showing how to convert a
battery receiver to ALC,

is heard at the point of oscillation in the de-
tector. The value ix 230.000 or 500,000 ohms.
The output transformer must be one designed
for use with low-mu tubex.

Q. What size voltage divider should I use
aeross output of an A-minus power-pack in
order to supply proper voltages for this two-
tube set?

A. It will be necessary to employ a variable
voltage divider of bhetween 13.000 and 25,000
ohms, having two sliding taps.

NOISE FROM POWER LINES

Ceeil Jordan. San Francisco, Cal., writes:

Q. Is there any method of eliminating or
decreasing noises due to defective power linex?

A. There are three methods whereby such
noises, also static, can be suppressed, In their
order of cfficieney these are: MeCaa Anti-Statie
method. Resonance Wave-Coil (with rejector
circuit), and the Rogers underground antenna.
A description of these would require more space
than is available in any one issue of Stonr
Wave Crart: therefore I would advise you to
purchase some text-books.
) Q. Can you print a circuit of a filter which
is connected in the 110-volt lines?

A. This circuit is shown in these columns.
Sfuch filters can be purchased very cheaply.

R.F. C.

1

A

T T %

/\/ 7
GROUNDED SIDE OF LINE

10 V.,
ALC. 1 MF
(EACH)

A 110-volt line filter to eliminate noise.
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orizontal

Diamond Shaped Antenna

R.M.5,

VOLTAGE
—_— g

LXVES
INDUCED  CURRENT
AT R

WAVE WAVE

By E. BRUCE -

o " By tilting a single antenna to the proper angle

vouce the same effect can be secured as that pre-

- viously attained by the use of three antennas

at transmitter and receiver, besides preserving
the directional selectivity.

DIRECTION a2 DIRECTION

4
3

-

.
PERFECT GROUND PERFECT GROUND

RESULTANT

Fig, 1a and 1b—The voltages induced by a horizontally propa-
wated wave in a vertical half-wave antenna (above, left) nre PERFECT

R.M.S. R.M.S
INDUCED CURRENT
VOLTAGE AT R

--—

WAVE T
I WAVE
/ DIPECTION DIRECTION
RESULTANT 4

PERFECT

all in phase.  On reaching the reeciver, resultinz currents GROUND CROUND
are out of phase: the vector resultant is the dimeter of a
half-traced eirele, For a full-wavelength antenna (above,
rizht), summing the vectors trnees complete cirele, and the

resultant is zero.

@ IN USE on the Bell System’s short

wave transoceanic circuits, directive
antennas have amply proven their value,
As was anticipated, their selectivity of
direction has effected economies in the
power output of transmitters, and has
increased the ratio of the signal in re-
ceivers to the noise coming from statiec.
from neighboring electricalequipment and
from sources inherent in receiver eir-
cuits. Justified by these successes, the
continued development of directive an-
tenna systems has now brought forth a
new system having many definite advan-
tages over its predecessors.

Most prominent among these advan-
tages, perhaps, is the preservation of
directional selectivity over a far greater
range of frequencies. Thus to transmit
and receive the daylight, dusk and night
frequencies used on a transoceanic chan-
nel, one transmitting and one receiving
antenna can replace the three transmit-
ting and three receiving antennas re-
quired heretofore. The much simpler
mechanical structure of the new antenna
further reduces the antenna cost per
channel. For these and other reasons,
antennas of the new type have been
installed for use on the Bell System’s
new radio-telephone links with Bermuda,
Rio de Janeiro, and Honolulu.

For reception the new antenna employs
wires of such lengths, and at such angles
to the favored direction of reception, as
to cause a maximum current in the re-
ceiver from voltages induced by a wave
advancing from that favored direction.
For transmission the antenna is basically

* Of the Radio Research Division, Bell Telephone
Laboratories.

Fig. 2n and 2b—The antenna shown above
in Figs, In and 1bh alse will zive opti-
muin reception if properly tilted (nbhove,
left), There is n proper tilt for an antenna
WAVE of any length (nbove, right).

e
DIRECTION °

similar.  The principles by which the
lengths and angles are determined can
best be explained by regarding the volt-
ages induced in a receiving wire as
lumped along the wire, producing ele-
mentary currents which separately tra-

A verse the wire to the receiver where they
2%%‘5;—; add vectorially.

9 8 By increasing the length of a vertical
SPACE VOLTAGE wire exposed to horizontally propagated
waves, and matching its impedance by
the load at its base, the load power

EFFECTIVE increases until the length of the wire
WIRE VOLTAGE reaches one-half the length of the ap-
proaching wave. When this point is
reached, the current in the receiver can
be represented vectorially (Fig. 1la) by
the diameter of the circle whose semi-
circumference is traced in summing the
-\ ‘ S elementary vectors. If the length of the

wire is further increased, this circle is

more nearly closed and the resultant be-

RESULTANTS comes smaller. When the wire reaches a

N full wavelength, the circle is completely

% closed, and no current flows in the re-
ceiver (Fig. 1b).

This example illustrates a fact true of
a single-wire antenna not only when up-
right but when inclined at any angle
to the direction of a wave. The current
at the receiver end of any wire will be a
maximum when summation of the elemen.-

Fig. 4—The V-shuped antennn provides

itn arrny of two tilted wires, which not = *
only reinforce ench other but leave the tary current vectors In it traces a semi-

optimum direction of response unaltered circumference, or in other words when
over a considerable range of frequencien. (Continued on page 364)
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If You Want the
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AXIMUM

in Short-Wave Performance

EMPLOYS FUNDAMENTAL CIRCUIT
OF WELL KNOWN NATIONAL
SW-5 & SW-45

As in the well.known and universally used NA-
TIONAL SW-5 and SW-45 Receivers, the TRF
circuit is employed in the new NATIONAL SW-58
because of definitely better signal-to-noise ratio.
This is recognized by people in serious communi-
cation and experimental work, but the SW-58
offers a number of improved features never before
found in TRE receivers.

GREAT R.F. GAIN REAL R.F.
SELECTIVITY WITH THE
NEW 58 TUBES

The high mutual conductance and low output ca-
pacity of the new SHORT WAVE R.F. PEN-
TODE 58 tubes, employved in the NATIONAL
SW-58 THRILI. BOX, give great R.F. gain, even
on very short waves. Selectivity in the R.F. stage,
heretofore impossible of accomplishment, is secured
in the SW-58 through the higher plate impedance
of the new tubes, plus

"CONTROLLED SELECTIVITY"

An entirely new feature found only in the SW-38.
This allows the receiver to be operated at the best
selectivity consistent with signal strength and
conditions of reception. This is possible only be-
cause of the exceptional degree of isolation between
the R.F. and detector circuits, brought about
through special stage and tube shielding and a new
isolated rotor gang condenser described below.
Thus volume can be controlled on the R.F. circuit
without affecting in the least degree the sensitivity
or selectivity of the tuned circuits,

NEW [SOLATED-ROTOR
GANG CONDENSER

As mentioned above, a new design of gang tuning-
condenser with isolated rotors, prevents interlock-
ing and is an essential contribution to this new
order of isolation between R.F, and detector cir-
cuits. 270°w plates are employed, a standard
NATIONAL CO. practice, and insulation is
ISOLANTITE.

IMPROVED R-39 LOW LOSS
TRANSFORMERS FOR USE
WITH 58 TUBES

A special type of R-39 transformer with materially
higher plate impedance to go with new 58 tubes.
Fitted with a special NATIONAL 6-prong base to
isolate all circuits, to eliminate detrimental effects
of coupling always found when an attempt is made
to employ a S5-terminal connection for the three
different windings.

PLUG-IN COILS IN THE SW-58 FOR
BEST PERFORMANCES

For greatest flexibility and day-in, day-out relia-
bility, plug-in coils are best. NATIONAL CO.
knows how to make efficient band-selector switches
for certain types of short-wave circuits, but for a
set like the SW-58, used for everyday commercial
operation on leading airlines, steamship companies,
and by amateurs for serious communication work,
plug-in coils are definitely superior.

TYPE 100 SHORT WAVE RADIO
FREQUENCY CHOKE

Another reason for the better performance of the
SW-58 THRILI BOX is the new Type No. 100
Short Wave R.F. Choke. Four narrow spaced
sections are universal wound on an Isolantite form.
The extreme low distributed capacity of less than
1.mmf. is of vital importance in securing uniform
detection over the entire SW range.

NEW TUBE-ISOLATORS AND
STAGE SHIELDING

A different design of tube-isolator or shield is em-
ployed in the SW-58. This has been specially
developed to take full advantage of the new
screening employed in the design of the new SW
RF Amplifier Tubes. The RF and Detector Cir-
cuits are completely enclosed in individual com-
partments which with the new tube isolators give
an entirely new order of isolation between circuits,
avoiding stray-coupling between coils.

<> NATIONAL <>
A. C..SW-58 THRILL-BOX

Made’by the Makers of the Famous Velvet Vernier Dials

www americanradiohistorv com

this NATIONAL
A.C. SW-58

will Give it to You
The new NATIONAL SW-58

Short-Wave Receiver gives utmost
sensitivity, extremely low background
noise combined with unequalled flex-
ibility and ease of control.

NEW FULL-VISION VELVET-
VERNIER DIAL

In keeping with the times, the SW-58 has a new
Full-Vision Velvet-Vernier Dial with a linear scale
of unusual length, so that the operator may see at
a glance the approximate setting in the band being
used at the moment. Has all the characteristic
smoothness of the Velvet Vernier Dials.

NEW NATIONAL ISOLANTITE
SOCKETS

Coil and R.F. tube-sockets are the new NATIONAL
design, made of Isolantite, reducing the often
overlooked losses at these points. Thus in every
detail, the SW.58 has heen improved and corrected
fqr those frequently ignored losses that can other-
wise easily occur at very high frequencies.

PUSH-PULL AUDIO FULL A.C.
OPERATION POWER SUPPLY
R.C.A. LICENSED

The SW.58 has a push-pull audio output through
two 245 tubes, assuring excellent quality and ample
voluine for loud speaker reception of short-wave
broadcasts. There is a phone-jack, ot course. Op-

eration is full AC with a special SW Power Sup-
ply, with extra shielding and filter sections for
Licensed.

hum-less operation. R.C.A.

. Also made
for battery operation.

Mail CouponToday

NATIONAL CO., Inc.
61 Sherman Street, Malden, Mass. |

Please send me yvour new 16-page catalogue
and full information on the NATIONAL
AC SW-58 THRILL BCX.
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FRONT WAVE r=Zo
I 2 34 56 7
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CURRENT AT R
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BACK WAVE
t 23456 7

»

~N 7
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CURRENT AT R
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RESULTANT
CURRENT.

Fig. 3—A wave coming from the back
of a V-shaped antenna whose legs are
three-quarters of a wavelength long,
produces  elementary  cuarrents whose
phase at the reeciver changes twice as
rapidly as when the wave comes from
the front, and whieh thus cancel there.

only the elementary currents originating at its
two ends are opposite in phase at the receiver.
To achieve this condition, a wire longer than
a half wavelength can be tilted at such a
vertical angle to the direetion of the wave that
the phase difference in the voltages, induced
at the ends of the wire, eompensates for the
inerease in the length of the path which the
more distantly produced current must travel.
Fig. 2a shows how this takes place for a wire
one full wavelength long. It can be shown
that the optimum tilt of any wire will be
that at which the wire is one-half wavelengoh
longer than ifs projeetion on the direction of
motion of the wave ([Fig. 2b). This principle
permits increasing the length of the antenna
to any desired value, and achieving thereby
the increased output and directivity whieh al-
wavs atrend inereased dimensions.
IFurtltermore, as the antenna is lengthened,
the necessary readjustment of the tilt angle
diminishes, as shown in Fig. 3. It is this fact

which permits the muse of longer tilted-wire
antennas over larger frequency ranges. Thus
if an antenna, whose length was ten times

the wavelength for which it was designed, were
used to receive another frequency such that
the antenna was only eight wavelengths long,
the inaccuracy of tilt would be merely two
decrees,  This error would take efleet only as
a1 nearly inappreciable alteration in the diree-
tion of optimum response,

[ike other antenna clements, tilted wires can
he combined into arrays of the most various

sorts. The effcetiveness of tilted wires over
broad frequency ranges is of sueh praetical
value that only those arrays which do not

restriet the frequency range have been exten-
sively developed hy these Laboratories.

One such is the V-shaped combination of two
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The Horizontal Diamond
Shaped Antenna

By E. BRUCE

(Continued from page 362)

90°
80°
700 —+

60° e

5° /
w| A
30°
20°
10° =

TILT ANGLE

2 4 6 8 10 12
WIRE LENGTH IN WAVE LENGTHS

Fig, 3—The optimum tilt of an antenna
approaches ninety degrees as the an-
tenna is lengthened.
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Fig., 7—V-shaped

of whose

antennas the lengths
legs are even integral multi-
ples of one-quarter wavelength have the
lowwest front-to-hack ratioshut these min-
ima become larger as the wire lengthens.

PLAN VIEW

TO SIDE VIEW

RECEIVER TERMINATION

H

Fig. S—When ome “V” bhalunces another

in a dinmond-shaped array, the termi-

nating impedance need not he grounded,

but ean he conneeted bhetween the far
ends of the two V’s.
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Fig. 6—A V-shaped antenna whose legs
are a full wavelength long, responds to
waves from the back one-third as
strongly as to waves from the front.

wires shown in Fig. 4, whose added exposure
of wire appreciably improves its directional
characteristics and thus its signal output. An-
other advantage is its further extension of the
breadth of the frequency range to which it is
applicable. The tilt-angle errors, when the an-
tenna is uscd at frequencics other than the
optimum, are opposite for the two legs of the
V, and thus cancel in the combination, leaving
the optimum direction of response unaltered.

If the far end of any of these antennas
were left open, there would have to be con-
sidered, in summing the elementary currents,
not only those directly propagated to the re-
ceiver but also those propagated in the other
direction and reflected back to the receiver
from the open end. In practice, however, rhe
far end of a tilted-wire antenna is terminated
to ground through an impedance, equal to the
characteristic impedance of the antenna, which
absorbs all currents reaching that end.

It is this termination which achieves direc-
tional asymmetry, establishing a front and a
back to the antenna so that it will respond
strongly to signals from the front and inappre-
ciably to signals from the back. Fig. 5 shows
that such an antenna can theoretically have
an intinite front-to-back ratio, and indeed it
is an experimental fact that the ratio is lim-
ited only by the physieal rigidity of the an-
tenna in space. It can be shown that an
optimally tilted wire will have an infinite front-
to-back ratio if its length is an odd integratl
multiple of one-quarter wavelength.

It might appear that this prescription of
length would restrict the frequency range within
which any particular antenna would exhibit an
adequate front-to-baek ratio. The frequencies
for which the ratio is lowest are those for
which the wire length is an even integral mul-
tiple of one-quarter wavelength. For a wire
one wavelength long, for example, the resultant
when the wave approaches from the back is

(Continued on page 366)
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ALL THE NEW
1933 Features

HAT a radio! One complete 16-tube

chassis with one dual-ratio dial . . .

new Super-Heterodyne circuit :
with a range of 15 to 550 meters ...
STATOMIT Tuning Silencer . . .
New Class “B” Push-Push Power
Amplifier . . . Color-Lite Tuning...
Full band automatic Volume
Control...Duplex Duo-Diode De-
tection . . . Dual-Ratio Single
Dial ... No Trimmers, No Plug-
in Coils, No Tuning Meter or
Neon light required . . . Frac-
tional Microvolt Sensitivity . . .
Dual Powered (2 separate Power
transformers) . . . Hull-Floating
ing Variable Condenser . . . Low
Operating Cost . . . and many other sensa-
tional new features. The new Midwest 16-tube
set actually uses less current than previous sets of 8 and
9 tubes. A bigger, better, more powerful, more selective

finer .toned radio than you've ever seen before . . . offered at an
amazingly low price direct from the big Midwest factory. Mail the coupon

or send name and address on a postal for all the facts.

Deal Direct With Factory !

Don’t be satisfied with less than a Midwest 16-tube A. C.
radio. A receiver covering only the regular broadcast waves
is only half a set. Improvements in short-wave programs
have made ordinary broadcast sets obsolete. The Midwest
gives you regular, foreign, police and amateur broadcasts in
one single dial set. No converter or any extra units required.
Remember, you buy DIRECT FROM THE MAKERS. No
middlemen’s profits to pay. You get an absolute guarantee
of satisfaction or money back. You try any Midwest 30
DAYS before you decide to keep it. Then, if you wish, you
can pay in small monthly amounts that you’ll scarcely miss.
Mail coupon for full details or write us a postal.

Read These Letters from Midwest Owners

Just two of the thousands of letters praising Midwest Radios.

Gets France, Spain, ltaly, Japan WBXK—W3XAL—WIXAZ—W2XAF
“Have received foreign short-wave I am very much satistfied in every
stations such as FYA, France; EAQ, way with my Midwest Radio. I

Complete Line

of New Consoles
The big new Midwest cata-
log shows gorgeous line of
artisticconsoles in the new
six-leg designs. Mail the
coupon now. Get all the
facts. Learn how you can
save 30% to 50% on a big
powerful radio by ordering
direct from the factory.

SAVE

UP TO

0

TERMS

as Low as

RADIOS

Using the New §

AIR CELL

BATTERY -

Two sensational valuest a 6-
tube superhet for standard-
wave reception and a 9-tube
ALL-WAVE, both using the
new AIR CELL "A” battery
that never needs cecharging.
Low factory prices. Coupon
brings details. Mail it NOW)

DEPT. 114

Madrid, Spain; 12RO, Rome, Italy;
and last but not least, JTAA, Tokyo,
Japan. I really think the Midwest
set is a miracle.”
A. F. GRIDLEY,
Sarasota, Fla.

Investigate!

Get the Midwest catalog.
ALL-WAYVE sgets.

ment plan and positive guarantee of satisfaction or money back.
radio until you get the big new Midwest catalog.

heard Sydney, Sunday 3 A.M., also
WSXK, W3XAL, WIXAZ, W2XAF,
in the evening. On the regular band
have some 55 stations so far.
Aug. Balbi, 1427 Myra Ave,,
Los Angeles, Calif,

Mail Coupon NOW!

Learn the facts about Midwest 9, 12 and 16-tube
Learn about our sensationally low factory prices, easy pay-
Don’t buy any
Just sign and mail the

coupon or send name and address on a postal.

MIDWEST RADIO CORP.

(Est. 1920)

CINCINNATI, OHIO

www americanradiohistorv com

Remember!

Every Midwest set is backed
by a positive guarantee of
satisfaction or your money
back. 30 DAYS FREE TRIAL
in your own home makes
vou the sole judge. Midwest,
now in its twelfth successful
year, offers bigger, better,
more powerful, more sensi-
tive radios at lower prices
than ever before. The coupon
or a postal brings you big
new catalog and complete
information. Mail
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R YOUR ULTIMATE L
SHORT WAVE RECEIVER

Time tried and proven OK! Accepted by the Short Wave fraternity as the
OUTSTANDING VALUE today. ] ,
Consistent reception of radiophone stations in all parts of the workd. Full spread in a.mase‘ur
band model. Simple to operate--quiet—economical—powerful—and inexpensive ! Higher price ‘e;
ceivers? They can give you no more! Cheaper sets? They simply can’t be compared to the ,ROY‘}I‘I};
Others make extravagant, baseless claims for inferior receivers using shoddy material. e
- ROYAL uscs the best of parts and is scxentlf.lcally
esigned by short wave specialists for maximum
;!(xsu’ﬁl:st, l W{z guarantee these ROYAL receivers to
outperform any other set! .Order your ROYA'L
today and if you are not entirely sa}nshed we will
promptly refund your money! What could be
more convincing ! !
Beautiful crackle finished metal cabinet—heavy
metal chassis—TWO SPEED DIAL, 12:1 and l%():l
for fine tuning! CThis extremely fine ratio gives
you five times the spread afforded by the ordinary
vernier dial. ANOTHER exclusive ROYAL fea-
ture!) Single control tuning—smooth regenera-
tion econtrol—14 to 550 meters.  Special “Ham’
model for 20, 40, and 80 meter bands only (no
extra charge). The use of a 232 screen-grid de-
tector (62.4 times the gain of an ordinary 230!)
and a 233 power pentode amplifier gives extreme
sensitivity and extraordinary volume.

THE THE THE
ROYAL STAR ROYAL CHIEF ROYAL OLYMPIC

({The Famous Model RP*) A three-tube set embodying all | The ROYAL CIIEF with an
A two-tuber with an enviable | the well known superior .f('“' additional stage of audio am-
reputation! Not o be con- | tures of the ROYAL . STAR ~(- ,,( f f ey
fused with poorly designed sets | plus a stage of high gain type | plification —for - super-dynamic
cheaply thrown together to sell | 232 radio frequency $16 g5 |power. “The ROYAL

at “bargain’ prices. Uses one | amplification. .. .. .. OLYMPIC makes $19 95
232 super-sensitive detector and Set of Matched Tubes $3.95 W records .

a 233 power pontode$13 95 ) atched . UDes.... R PRSI S s oo

audio amplifier. . . . . . COMPLETE KIT . ..... $13.95

Set of Matched Tubes... $2.55
COMPLETE KIT with CLIzAR | Set of BURGESS Batteries for | Set of Matched Tubes. .. .$4.75

INSTRUCTIONS ..... $10.95| any ROYAL ............ $5.45 | COMPLETE KIT ......$16.95
HERE’S WHAT USERS “IUs the sweetest little receiver T have ever used, barring none!™

“Lohave diftferent makes of SWosets. but the Royal Muodel RP gets
O'F ROYAL SAY: nore stations than any other sct, and with more pep.””
“Can lay the phones on the table, walk around the room, and stillhear FY.A in Pontoise. France™
“Received Spaln, and several VE's and ZLs throngh strong interference.”
“Reeeived the ROYAL a week ngo in tine condition— received many statious in all parts of the world and have
heard all continentg (all broadeast stations, no code).”
I certalnly congratulate you for putting the hest little 1PN hound en the market, within reach of any ham.*”

(Nanies on request.)

REMEMBER! Royal APPEARANCE can be copied — but Royal PERFORMANCE cannot!

RCA Licensed TUBES TRANSFORMERS
Fully Guaranteed against any defect for Three Months. SHIELDED FILAMENT TRANSFORMERS
THESE ARE GOOD TUBES! .1“.' windings center tappe_d. Good regulation.
N Y o 216 valts at + amps. 1,25 3.3 volts at 1 amps.1.45
1{-:\ ....... W75 230........ .80 239, 1.40 | 2% volts at 10 amips, (.75 2% volts at 10 nps.
171, . ..., .45 2310....... .80 290..... ... 1.60 T3 ovelts at 4 wps. .45 and 2% volts at 4
199, . ...... 1.30 982 L. 1.25 243........ .55 10 volts at 4 amps.2.25 amps. L., 1.95
201A....... .35 233........1.45 246.. ..., .90 THORDARSON Heavy Duty Power Transformerp
200, ....... .45 R F SR 1.45 B2 .80 for 210 Transmitters,  Delivers 650-0-650, 714
035 ... 84 950, ... 1.95 i'.l.l\un«'l Tt 300 watts, 11% Ibs. A
vag : 936, ... ... 1.40 os0. .. . \n_m;y job at an unusually low price....... 5.25
sug ig ogn lgo 581 oS0 geN eI 200 Watt Power Transformer.  De-
226G, L. Wi 281 1.35 livers 700 volts at 90 mlls and 7%, 7% and
227, ..., .50 288, ..enls 1.40 2820, .75 2 volts. 8V Ibs.............. s

DOERLE SEND FOR NEW SHORT WAVE
12,500 MILE BARGAIN BULLETIN “MEGADYNE”

A complete KIT of quality parts to construct this Completc kit to bulld this one-tube receiver. Deseribed
much-publicized set. Mectal panel and chassis with all o Short Wave Craft. Kit includes xlrillnl'pum:l ver-
holes  drilled—vernier dials—coils woumi on bakelite vier dial, bakelite plug-in foris, ete ]

forms.  Usces two 230 tubes.  Also supplied for 237 «r | COMPLETE ’ ) $5.40

227 tubes for AC wuperation (same price). T Coils Wound 28160 et
lv‘;mnll’lmudin;x_truo:ilnns and clear dlagram. .. $4;75 GET OUR ;;EC:.:';JI . ‘;":)0 extrn
ired and Tested .............................. 8.55 i LY MPILED PRIC
(Add 20c¢ fur pentode output) LIST OF PARTS FOR ANY SET DE- E

CALIBRATED WAVEMETER SCRIBED IN THIS MAGAZINE

A pgreat aid in tuning your short wave recelver or | Y O U WIL ’ »
transmitter.  Covers from 1} tu 110 meters, Bakelite OUR PRI]JCESS ﬁn‘;‘: I:[:J()gIVEOS"[‘N R G

forni plug-in colls. Vernier dial. Complete with accu-
rate callbration chart and full instructions. N .
110 to 250 meter coil — $1.50 extra _“’9 can S'upnly yqur entire radio needs at Jowest
Speeial Ham model with coll for any one band...$5.75 | Nholesale prices. Just send us your whole order, men-
2

eeln R tioning catalog and page number wherein you find our

Each extra ham band coil................... cees 2,00 (‘Or{melltors; lowcsti nrices. We will promptly fill your

order at those prices or lower. Resides saving you

MONEY BACK IF YOU ARE NOT extra transportation expense, you recelve the ad\'zn-
ENTIRELY SATISFIED

N tages of our intelligent, experienced service.
° ® 142 LIBERTY ST., Dept. C-12
Harrison Radio Co. ' "\ew yory o
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The Diamond Shaped
Antenna "

(Continued from page 364)

up to five wavelengths as shown in Fig, 7.

But even when a wave arriving from the
back has one of these unfavorable frequencies,
the signal it produces in an antenna can be
‘ancelled by permitting an equal and opposite
signal to be refleeted from the antenna’s far
end.  This can be accomplished by adjusting
the terminating impedance so that it differs
from the characteristic impedance of the an-
tenna. It can be shown that the desired can-
cellation will occur for the most unfavorable
frequencies when the termination equals the
antenna’s characteristic impedance times the
cosine of the angle between wave direction
and wire. Since this cosine approaches unity
as the wire lengthens (Iig. 3), the necessary
adjustment of the terminating impedance for
long wire is quite small. By making the
terminating impedance a compromise between
the ideals for the most favorable and the
most unfavorable frequencies, large front-to-
hack ratios can be secured for a long optimally
tilted  wire over its entire useful range of
frequencies.

The instability of the resistance of a ground
contact with varying weather conditions, and
the mot inappreciable signal-pick-up of its con-
necting leads, has dietated the combination of
two V-shaped antennas into a diamond-shaped
array (Fig. 8), llere the balancing effect of
the two V’s removes the necessity for a ground
conncection,

Of such an antenna the optimum direction
of tesponse in the horizontal plane remains the
same over a frequency range of two to one,
although the directivity becomes somewhat less
sharp as the frequency becomes less favorable.
The vertieal-plane divectivity in the optimum
horizontal direction is dependent on the length
of each leg, the tilt angle of the component
wires, and the height of the whole antenna
above ground. The low response to horizontally
propagated waves diseriminates against man-
made interference originating near the ground.
—Bc¢ll Laboratories Record.

80 FOOT POLES.

0185"COPPCR WIRE.

tRON WIRE
TERMINAT(NG CINE

TO
WANSMITTER

DIRECTION OF
EECTION OF
TRANSMISSION

Fig, 9—For transmitting nntennas, a ter-

minating impedance of the required dis-

snipating ability has been found in a long

two-wire iron transmission line, shorted
nt the far end.

PENY, 1300 OWMS
MOD. 'O‘W“"s '_ILFC

sl i

L
%
& 17
A GND

Corrected Diagram for “Werner” trans-
mitter, page 216, August issue,

A
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L. Johnson’s 2nd Prize

(Continued from page 349)
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quency coil. the first radio frequency tube

socket, the grid-condenser and grid-leak. the
detector tube socket, the first audio trans-

former, the first audio tube socket. the second
audio transformer and the last audio or power
tube socket are mounted on the inverted tray
in the order mentioned. reading from left to
right and facing the panel.

All-Wave Coils—The sccondary of the first
radio frequency coil and the three-circuit tuner
are tapped in three places. Run Your three-
strand cables from these points to the sta-
tionary contacts of the rotary switeh, which
should leave one secondary connection. It
might be well to mention that on the thrce-
circuit tunerwthe rotating coil is the tickler
and mot the secondary. The bare connection
on the rotary switeh is left that way and is
an “off” position. As mentioned before, there
are four connections on the secondary coils.
The one farthest from the primary is left free
and is not included in the cable connections.

A Hammarlund 2-35 mmf, balancing con-
denser was connected between the grid of the
second tube and the plate of the first tube,
but is not essential to successful operation.

Parts List
1 Pacent or Amsco.20-ohm rheostat (R1 and
Sw.1).
2 Prilot Capacigrad .0005-mf condensers (C1
and C2).

1 Radio Trading Co. all-wave kit for .0005-mf.
condensers, R, (3CT).

1 Best rotary shorting contact switeh, 4-con-
taet., 2-pole (2, Sw.2).

2 KWarz-Kaseh vernier dials.

1 Mignon 5H-to-1 ratio cub audio transformer
(T2),

1 Small standard upright 3-to-1 audio trans-
former (T1).

1 Carter type -4 4-ohm fixed resistanee, op-
tional (R3).

1 Hammarlund 2-34 mmf. balancing condenser,
optional (CH).

4 Pacent or Benjamin t-prong seckets (N1, 82,
S3, S84

1 Polymet .0003-mf{ fixed Micamold midget con.
denser (C4).

Coil hook-up wire.

L.ug package.

serew and nut assortment,

Copper sheet, 9 x 16 Inches.

Union lardware utility chest,
inches.

Bakelite knobs for tiekler and all-wave switch.

Binding Dosts.

Rakelite strip, 8§ x 1% x 4 inches.

Freshman or DPolymet 0o02j-mf grid con-
denser with clips (C3),

2.4 megohm grid leak (R2).

Rubber sheet, 9 x 16 x '} Inches,

18 inches of three-strand speaker or hattery
cord.

ekt et i

It x 6 x Gy

(SN A )

[y

Coil Data
Primary Secondary Tickler
51 turns No, 28 28 turns No,
1.8, tapped at R RN A
Tth & 19th turns.

—

7 turns No.
26 D.S.C,

2-inch diam
cter tube,

23 -inch di-
ameter tube,

2% -inchdiameter
tube (same tube
as primary).

How to Become a
Radio Amateur

(Continuea from page 345)

*40. This tube has an amplification factor of 30
and will in a measure make up fur the lack of
the additional ratio of the transformer used in
the other amplifier. We follow this with a "71
as in the other case, in order that we may he
assured of about the same output. As before,
we use either an output transformer or a choke
coil and condenser.

The coupling resistors and their mounts, to-
gether with the coupling condcusers for ecach
stage, are connected as shown in Fig. 6. ‘The
bias for the '40 is about 1!'% volts negative,
while for the '71 it is as before. The plate
serics resistance for the "40 is between 150,000
and 250,000 ohms and its grid resistor Is
500,000 olims. The coupling comdensers are 01
micro-farad (mf.) capacity. 1'late current ad-
justments should be made by the use of a milli-
ammeter, with no signal voltage applied. The
resistors in the plate circuits of the various
tubes should be of such a value that normal
plate current flows in each respective piate
circuit.  For the '40 this is .2 milliampere
(m.a.) and for the '71 this is 12 milliamperes
(m.a.).

Several stages of the type '40 tubes may be
necessary to give you the amount of ampiifica-
tion you desire; three to four stages of re-
gigtance coupling can be put together, with the
assurance that they will work. That is more
than can be said of as many transformer-
coupled stages unless the ratio is very low.
Also, we are more confident of the quality when
we use resistance coupling; again, if we have
tn mind television, resistance coupling will
have to be used if we wish to retain fldelity
of image reproduction. The frequencies used
in television have a range far greater than the
range of the usual coupling transformer and it
is here that resistance coupling is so superfor—
its frequency range will take in our present-day
attempts at least.

www americanradiohistorv com

It didn’t need improving
—but WE DID IT!

was already the peer of short-wave re-
ceivers, but recent tube developments
permitted important improvements.

So, we made them.

The "PRO" now contains four ''58" tubes,
two ‘'57's", one ''80"" rectifier, and a 244 volt
heoter-type Pentode output tube.

It is even more selective.  Delivers full loud-
speoker volume.  The oscillator is more stable,
due to electron coupling. Intermediate ampli-
fication is increased, with greater stability.
Smoother operation on the 10 to 20 megacyc(e
band. More effective shielding. Simple
band-spread tuning, of course. New metal
cabinet removes u?l stray influences. Wood
cabinet optional. A GREAT receiverl

ONE OF MANY PROOFS:

“We tested several short-wave roceivers to find
one with the sensitivity to maintain international
schedules, ond sufficient selectivity for the se-
vere interference now prevailing, there being
bout 1,000 amateur stations in Los Angeles
County alone. The answer was the "Comot
Pro.” We work all continents with loudspeaker
volume, including Ensgland, France, Austrag,
Czecho-Slovakia, South Alrica, Jopon, India,
China, Ecuador, Peru and many others. Any
operatorat WEUSA will tell you that the "Comet
Pro™ is the finest high-frequency receiver he ever
handled. Congratulations on a splendid piece

of engineering.
NORMAN L. MADSEN,
perator, A,
IOfficial Statjon of the Olympic Games

THE COMET “PRO" Superheterodyne

really

For police, ships, airports, broadcasting stotions
and other professional use, the CCMET "PRO™
is the most relioble and efficient receiving instru-
ment ever devised,

Mail Coupon TODAY for 16-
pageillustrated foldergiving

€ oidetails
[&qsfam-_BU/'/t_“-E‘RO,’j
N g \

7

HAMMARLUND-ROBERTS, INC.,
424 W. 331d St., New York

Please send me 16-page illust-ated fclder, describing
the COMET "PRO" Short-Wave Superheterodyne.

NOMO o ovvevrrcasacoscroncossosarssssssssnans
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Train Nowfor New

Get Into a Line _
Where There’s .

Action — Every Day YQURS
— And a Payday Without
Every Week—You Be Extra Cost
the Boss! This excel

Rizht now while hundreds are lent set ana.

louhing for work where there Iyzer and
lsn’t any, the radio service troublz«
the. mropee. tratnime amt the | Shooter in
3 Eab ; . ¥
necossary  equipment,  you  can cluded wlt‘h
enter  this  field and 1make a our course
comtortable Inving. We 1Include of training,

with our course this modern set
analyzer and trouble shooter
without any extra charge. This
piece of equipment has proved
to bo a valuable help to our
members,  After a brief period of taining, you ecan
tuke the set analyzer out on service calls and reaily
compete with “"old timers.”” We show you how to
wire rooms for radio—install auto sets—build and
install short-wave receivers—analyze and repair all
(ypes of radie sets—and many other profitable jobs
can be yours.

Teaching you this interesting work is our business
and we have provided ourselves with every facility
to help you learn quickly yet tharoughly. If you
possess average intelligence and the desire ta make
real progress on your ownmerits, you will be interested.

ACT NOW — MAIL COUPON
Start this very minute! Nend for full details of

our plan and free booklet that explains how easily
you ¢an now cash in on radio quickly. Don't put

it off! Write today! Send Now!
I_-,_____.__.__.___.._._.._.____..._._l
] RADIO TRAINING ASSN. OF AMERICA, |
| Dcpt. SWC-10. 4513 Raverswoad Avce., Chi~a o, Il |

Gentlemen:  Send e details of  your Enrollment
‘ Plan and informa ien on how to learn to make real I
| money in radio quick. |
} NaNI® o e 000aa6aaa060 }
l AUEESs e e e e l
l Y s aac0aaa800aaa 80860000 6 State.....oooen _{

'You Can Become a ast,Capabfe

‘RADIO OPERATOR at Home

WITH THE FAMOUS
“Passed amateur
C A N D L E R exam. with 3rd les-
sm}."—E_ Miller,
M M Toledo, I1l. “*Stud-
Scientific System | £0°% Toure 'an
I"ine opportunities for trained copy 8 wpm."—E,

operators! Cupy  px easily J. Yarris, Chicago.

from CANDLER trained op- T. R. McElroy,
eratars sending out of WNU, Boston, Retired
KUP, WPN, KJAd, WGG, World's  Champion

Radio Operator, is

WIID, NAA, NSS and others. _ i
Candler trained.

FREE Px Schedule and other

vajuable information. Make
reputation in Amatcur fleld. Amazin.
results in shert time.

If ‘‘stuck,”” write Candler. No obliga-

tion. Learn about Junlor Course for
heginners, Advanced Course for opera-
tors with speed of 10 wpm or over who
want to get in 4% wpm ctass and copy
behind. also Radio MIll Course. Save
Time and Money by sending for FREL
BOOK today.

CANDLER SYSTEM Co., Dept. 27

6343 S. Kedzie Ave., Chicago
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Ultra-Seven All-Wave Super-het

(Continued from page 341)

to make the diagram casier to follow. The
filaments of the seven tubes form a part of
a series eircuit, which also includes a dial light
(76), an ‘on-off” switeh (72) and a resistor
(73). The latter serves the purpose of cutting
down the line voltage from 110 volts to the
proper value, such that cach tube filament will
he supplied with its rated voltage of 6.3 volts.

Three Tuning Condensers “Ganged”

Tuning is accomplished using single dial con-
trol. The secondary of the antenna coil, the
secondary of the deteetor coil and the grid
winding of the oscillator coil are cach tuned
hy a .0002-mf llammarlund midget condenser,
'fhese condensers are unsurpassed for short-
wave work amd have many advantages, in-
cluding small size, high ratio of minimum to
capacity, low losses and accurate
The three Hammarlund condens-

maximum
construction.

ers are ganged together with a metallic coupl-
ing between (3) and (10) and a flexible coupl-
ing between (10) and (13).  Condenser (13)

ix out of phase with the other two condensers.
That is to say, when the rotor plates of (3)
and (100 are completely in mesh with the
stator plates, plates of condenser (15) will be
partly out.

The tiekler winding on the antenna coil (2)
iy shunted by a very small variable condenser
(4) which is used for bringing the primary
into resonance with the secoundary and to com-
pensate or adjust for varying antenna lengths.
The 30000-ohm  Eleetrad potentiometer (21)
varies first the detector sereen-grid voltage,
thus providing a means of regeneration c¢on-
trol.  The other potentiometer (69) furnishes
o means of regulating the screen-grid voltages
of the intermediate tubes (28) and (39).

The toggle switeh (713, located on the panel
front, is used to cut off plate current from
the oscillator when the set is to be operated

onh the short.wave band. In this case, tube
t15) acts as a combination first deteetor and
autodyne oseillator.  For broadeast reception,

switeh (71) is closed and the oscillator (19)
ix acain permitted to function.

The R.I. chokes used at (25), ¢(31A), (33),
(431, (47), (52) and (64). cach by-passed by
small fixed condensers, act as isolators and
filters.  lIsolating the various portions of the
eireuit in this thorough manner adds percep-
tihly to the overall efficiency of the receiver.
The chokes specified are mounted on small bake-
tite forms and are of special low-luss con-
<truction. No other type should be substituted.
They have an inductance of 7950 microhenries.

“Control Box” a Feature
The various battery leads, filament leads,
meter connections, ete., are brought out of the

set in a cable, terminating in a nine-prong
Jones plug.  This plug fits into a suitable

socket on the control box, shown in the illus-
tration, alongside the set. The box contains
an eleetrolytic tilter condenser and the variable
resistor (73) whieh is in series with the fila-
ments. A duplex toggle switeh is mounted on
the cover. 1t opens or closes the 110-volt A.C.
or D.C. line and the B-minus circuit in the
same operation.  There are five binding posts
on the front wall of the box. From left to
right, looking at the box, these are B-plus 135
volts, B-plus 90 volts, B-minus and the two
posts provided for connecting an 0 to 1 ma.
meter in the circuit. The meter may be used
for visually tuning in short-wave stations. In-
cidentally, visual tuning is far more effective
than any other method of tunine.

A special fusible cap plug is used for con-
necting the control box to the 110-volt source.
This contains two 500-ma. Instrument Littel-
fuses in series with each side of the line.
These fuses are approved by the Board of Fire
Underwriters and furnish ample protection to
the tubes and parts of the radio receiver,

The “Ultra-Seven” does not require a ground.
In the model illustrated, a flexible wire attached
to the socket terminal and leading direcetly
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from the primary of coil (2) provides the
antenng connection. This wire may be ob-
served at the right of the set. Of course, a
binding post may be used for the antenna
connection if desired. The loud speaker is
connected at the rear of the set, the terminals
being plugged into two pin-jacks.

Constructional Notes

The construction of the “Ultra-Seven” is
straightforward and presents no difliculties.
The chassis is constructed from shects of 16-
gauge aluminum, supported by l4-inch alumi-
num angles. The dimensions of panel, various
shelves, angles, ete., are given in the accom-
panying drawings. The initial framework con-

sists of two rectangles 121 x 55 inches, each. |

made of %4-inch width aluminum angle strips.
The two rectangles are fastened 4 inches apart
by means of six 3g-inch wide angles. This
construction is clearly shown in Fig. 1. Tube
sockets (28), (39), (49) and (G0) are mounted
on shelf “A” as shown. Speaker pin-jacks are
also mounted on this shelf. This shelf also
carries the upright shelf “B” (Fig. 1.A), on

which the IL.F. wransformers are mounted, and |

upright shelf “C” (part of A), which carrics
the electrolytic condenser (61), metal case con-
denser (57), 3-volt flashlight battery (51), ete.
A U-shaped aluminum shield forms a separate
compartment for tube (39). (Sece Fig. 3.)

Shelf ““A” is mounted on brackets which are
supported by the tin shelf “II.” “II’’ acts as
a shield and in turn is fastened directly to
the framework. Shelf “D” (Fig. 4) carrics
the sockets for tubes (5), (13) and (19), the
tubes being mounted in an inverted position.
This shelf is supported on four 1-inch length
pieces of brass tubing fastened to the angle
framework.

Upright aluminum shelves “E” and “F” (Fig.
3) divide the R.F. stage, the first detector and
the oscillator stages into separate shielded com-
partments. They are fastened to the frame-
work. These upright shields are also used for
mounting the three Ilammarlund variable con-
densers (3), (10) and (15).

The coil sockets (2) and (9) are mounted
on brass tubing supports and brackets as shown.
The supports are fastened to the upright shelf
“G,” the sockets being held about 1% inches
from the shelf. The socket (14) for the oscil-
lator coil is mounted on the upright shelf “G”
(Figs. 6A and 6B), being supported on Y-inch
long hollow brass rods as illustrated, The
drum dial is fastened to the front panel,

The coil sets are wound according to the
table of coil winding directions, using the new
tHlammarlund short-wave coil forms. These coil |
forms are especially well adapted for short-|
wave worfl. The material used is extruded|
isolantite, wheh c¢losely approximates the qual-|
ities of fused quartz. Lowest losses and abso-;'
lute stability assure maximum sensitivity and
selectivity,

The panel is now prepare (see Fig. 7), holes
being cut for plugging in coils (2) and (9)
and for the drum dial escutcheon plate. Mount-
ing holes are also drilled for the drum dial
control shaft, for the potentiometers (21) and
(69), for the toggle switch (71) and for the
small antenna tuning condenser (4). These
parts are mounted, but the panel is not fastened
to the chassis until most of the wiring is
completed.

Condenser (15) fastens to the drum dial at
the left and to the flexible coupling at -the|
right, Likewise, condenser (10) is connected |
to the flexible coupling at the left and to the|
metallic coupling at the right. Special con-|
densers may be obtained with shafts extended!
on both sides or standard condensers may be
Fsed by removing the brush contacts at the
eft.

In wiring the set, flexiblé hook-up wire ia
used throughout. Filaments are wired frst,!
then following the usual routine of wiring in/
the order named, grid cirecuits, plates, cathodes,
negative returns, by-pass condensers, etc, In!
wiring screen-grid tubes, be sure to make:

\
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gereen-grid connections at the socket terminals
and control-grid connections at the caps. Use
care in wiring the 138-A pentode, making socket
connections according to the instructions pro.
vided with the tube. Note that one of the
grid connections is made to the cathode within
the tube and that this requires no external
wiring. Use special care in wiring the sockets
uged for coils (2), (9) and (14), as the re-
ceiver cannot function with the coil windings
jncorrectly hooked up.

After the wiring is completed. the interme-
diate stages must be tuned to 115 ke., using
an oscillator such as the Weston or Readrite.
The set is then balanced, final adjustment
being made of the variable condenser ganging.

Operating Instructions

Correct battery voltage is imperative. Do
not use ‘“B” batteries after voltage reading
falls below 40 volts on a 43-volt battery. Do
not wuse a ground with this receiver. Drac-
tically any length of aerial may be used. Where
local interference is unusually bad, use only a
very short aerial.

The detector control should be advanced as
far to the right as possible, without introducing

a howl. The intermediate volume control (69)
'increnses volume when turned to the right. The
setting of the balancing condenser (4) is im-

portant. Ifor best results, it is usually sct

towards its minimum capacity.

Complete List of Parts Required for the
Portable “Ultra-Seven” Superhet

3 MNammarlund midget variable condenscrs,
0002-mf., type MC-200M (3, 10, 135).

1 IIammarlund midget variable condenser,
.00008-mf., type MC-T5M (4).
1 Hammarlund padding condenser, 700 to

1,000 mmf., type MICS-10000 (78).

8 Hammarlund isolantite short-wave coil

forms, 6-prong, type CF-6. (Four sets of

two colls each, one antenna coil (2), one
deteetor coil (9).  See coil winding diree-
tions.)

2 1lammarlund 6-prong isolantite sockets (2,
9).

Hammarlund 5-prong isolantite socket (14).

1 llammarlund flexible coupling (between con-
densers (10) and (15).

Metallic coupling (between condensers (3)
and (10).

Automatic Winding Co. intermediate fre-
quency transformers, complete with LI
coils, tuning condensers and shields: 115
ke, (23, 24), (33, 34), (15, 46).

7 Automatie Winding Co. R.F. chokes

31A, 35, 43, 47, 52, 64).

1 Silver-Marshall 1311 oscillator coil (14 A,
B, C) or ¢oil wound according to diree-
tions on Ilammarlund isolantite short-
wave coil form, type CF-5.

2 Lleetrad 50,000-ohm potentiometers,
RI-205 (21, 69).

3 Electrad Truvolt 400-ohm flexible resistors
(7), (30), (41).

1 Electrad Truvolt 1,000-ohm flexible resistor
(38). Note: Used to control oscillation.
Try smaller or larger values as necded.

1 Elecetrad Truvolt 1,500-ohm flexible resistor
(62),

1 Eleetrad
(174).

1 Electrad Truvolt wire-wound resistor, 300
ohms, type C-3, with eclip moved to 250-
ohm position (73). Note: A 250-ohm
rheostat may be substituted, provided this
will carry 300 mils. without undue heating.

-

-—

—

-

(25,

type

Truvelt 2,000-ohm flexible resistor

4 LR.C. (Durtem) 2-megohm metallized re-
sistors, type M.F.41% (27, 37, 50, 67).

1 L.R.C. (Durham) 5-megohm metallized re-
sigtor, type M.F.41% (12).

2 LR.C. (Durham) 20,000-ohm metallized re-

gistors, type M.F.4 (22, 70).

1 LIt.l, (Durham) 235,000-ohm metallized re-
sistor, type M.F.4 (58). ’

1 LR.C. (Durham) 50,000-0hm
sistor, type M.F.4 (17).

2 Aerovex .1-mf. (cach scction) double section
metnl case condensers, type 260-21 (6, 8),
{18, 26A). X,

2 Acrovox .1-mf. (each section) triple section

metallized re-
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NEW SHORT WAVE ELECTRIC KITS
AND SETS!!

Our Kits are the most popular in short-wave radio

today! We were first with a
Don’t forget it—we’re going

line of Kits using pentodes!
to stay first! We develop

and manufacture our own, and sell direct for less. We
don’t believe in ballyhoo, but you CAN get many, many

foreign stations on a small
sul's can be obtained on a (

;00D 3-tube set!
will bring in anythini on short waves.

set! Often loudspeaker re-
Qur sets
Can also be used

for ordinary broadcast reception..

Get a modern set for less
read every word
Here we go! . ., One Tube
Can be used as is,
or as a converter for either
set.

in this ad;

! (For unusual low prices,
you may be surprised!)
Set Complete (DC) $7.95.

as a one-tube separate S.\W. set,

an A.C, or D.C. broadcast

Build a simple oscillator to it, and make it a super-

het. conver‘er of the latest d
One-Tube AC Kit, $7.45.
IN AUDIO), DC, $695. AC
(PENTODE IN AUDIO):

DC $8.95; AC $9.95.

esign. Kit of Parts, $6.45.

TWO TUBE KIT (PENTODE

$7.95. THREE TUBE KIT

Above

AC sets or kits need a $3.45 filament transformer; also
a B-Eliminator or power pack to complete them. AC

sets, however,
teries; buy the power pack
very economical with 2-volt

can be cperated temporarily on B Bat-

The DC
which

later.
tubes

sets  are
use only 2

dry cells and 2, B-battery blocks, whicll are very cheap

now. Ordinary headphones,

aerial and ground connections can be used.
. what you nsed:
vrices that merely LOOK higher.

in showing you

to the last washer,

plug-in coils. Also a good

and come complete

loudspeakers 13-eliminators,
We believe
don’t be deceived by
All Kits are complete
with a set of

set of instructions; show

where to put each wire so you don’t even have to know

how te read heokups to build one.

Of course, they are

as good as any and much better than most!

SPECIAL HIGH GAIN
greatest volume per tube of
detector and pentode audio!
DC, $9.95. THREE TUBE

QUALITY KITS: Give the

any existing sets, Pentode
TWO TUBE Kit, AC or
HIGH GAIN KITS: Like

2-Tube Kit but with an extra stage of audio, AC or DC

Kit, $12.95.

tested tubes with your set:
on any of our 2-or 3-tube set
testing.

State Kind of tubes to be used in your set,
or current supply to be used.

Better order short-wave

NOTE: The assembly charge

s is £5.00, for building and

TRANSMITTERS! We
haven’t mueli room to
tell about them. but...
Our Modern Kits furn-
ish all necessary parts
and hardware to build
the transmitters as in
photo. Full Instructions,
Will overate AC or DC.
Any  tube or batteries
or eliminators, Any pow-
er. from zero to 50
watts! " All parts will
stand uwy on high Dow-
er.  Rante: 500 to 1000

L Sea. wde i o =) miles on a  reeeiving
tube. MODEL A
TRANSMITTER: $12.00: Kit, $6.00. Ilartley circuit.

Easy to adiust and operate. MODEL B TRANSMITTER:

$13 00. Kit. $6.95.
without changing coils!

in new Band at 160 meters.
Heising Modulator Kit for e

Works

$9.95. Til. Transformer, $3.45

$2.25 Nickeled
TRANSMITTER: Push-P
power. Great stability.
Complete $14.95.
ULTRA SHORT WAVES: S
$12.00
Developed by

receiver.
Kit,

Kit,
12.00.

Crystall Oscillator Kit, $8.95. Xtal lolder. $1.
40-Meter Crystal. $4.95.)

160-Meter crystals, $3,95.

TP-

“‘Mike”,  $5.95.
Efficiency high.

Push-Pull

in any two Ham Bands
TG Circuit. Can Dbe used
Phone attachments $1 extra
ither of above transmitters,
Transmitting tubes 95¢.
ODEL C
ull. Can be used at high
Kit, $8.95.

uner-regenerative 4-7 meter
5-Meter Transmitter
Push-Pull
(30 and

A. Birneweg.

Complete set of slightly used parts to build a 2-Tube
Short-Wave set, panel, tuning condenser. set of nlug-in

coils ete., $3.95.

Parts for 3-Tube set, $4,95

Instruc-

tions furnished. Good used parts are better than chean

new ones!
$8.95. For llartley
Transmitter, $5.95.
densers, $2.00. 3-Gang. $3.00

Mo taxes on used
transmitter.
NEW PA

Parts for 4-tuber.
$4.95; for TP-T'
RTS: 2-Gang 00015 con-
: 4-Gana $4.00, Four nosi-

narts!

tion coil-changing switch, $2.60. Complete Short-Wave
Superhet Assembly (includes abore  switel), $5.50.

50,000-0hm regeneration controls, $1.00. 25, 35 and 50

mmfd.. midset condensers,
Include sufficient postare on

80c ea.

100 mmfd.
orders.

90c,
small

NEW PENTODE SETS!!

Tlere is the most powerful receiver on the market
oftered at a reasonable price!! Available in both AC
and DC Models. With Feur Modern Tubes, a Tuned
Pentode Input, and Pentode Output, it is a greater
Distance Getter than any other Type of receiver or Con-
vertor in its price class! Four Times as much Distance
as on a Convertor! Economical in Operation. If other
sets get distance, this set gets MORE DISTANCE and
Greater Volume. Gives FULL BROADCAST BAND
COVERAGE with a single coil (No other set does this!).
Tunes from 14 to 550 meters (and also up to 2000 meters
with extra coils). Note the special two-gang condensers.
Special connections eliminate hand capacity. Gives full
dial spread on short-wave stations; easy to tune. Uses
latest, long, low-less coil forms, IHeavy, shielded R.F.
compartinent (photo shows cover removed). .All Modern
Features. An entirely new desizn! Neat, colored, metal
chassis.  We manufacture them. Xits come Complete
with all necessary hardware and a set of coils. (Broad-
cast Coil, 85¢ extra). Kits come set up as shown in
¥110to but not wired. DC Kit (uses any desired style of
)C Tubes), $19.95. AC Kit, $23.95 (includes filament
transformer),  You can’t buy the parts for that! Mag-
navox Dynainic Speaker $14.00 extra. AC Kit uses any
standard power pack, or your own B-eliminator. Full,
simplified Instructions (several pages) furnished with
Kits, so that anybody with little or no experience can
build and tune one of these remarkable sets. Order
tubes with your set; lowest prices; can be sent safely;
you can’t always get the new tubes locally. . . . Dealers!
Write for quantity prices, We charge $8.00 to wire the
above kits.

Here’s your PORTABLE SET!!
Takes up minimum space. easy to
move around. All complete as
shown, GIVES FINE LOUD
HEADSET VOLUME ON ANY
SHORT WAVE. Will also get
ordinary broadcasts. Light in
weight; very popular for airplane,
auto and yacht use. 1000 miles
on small aerial. Extras slin in-
side case. T'ses 2, 2-volt tuhes
and )PENTODE (works like 3-tube
set!).

Slize: 9”x18”x7” deep. The
small set itself at the top of the
case is cumpetely enclosed and
can be slipped out like a drawer
for separate table use with any
kind of tubes and batteries. Com-
plete  Kit, including case and
tubes. $18.00. Completely assem-
bled Set, $25.00.

Although sufficient  information is given above about
our varicus products to order intelligently, you may
desire to see our complete line; Send few stamps for
ocur wholesale catalogue before ordering anything not
described here; the prices will surprise you. There
are receivers and Kits, transmitters and kits, coils and
coil-winding sets, wavemeters, radio frequency ampli-
fiers and Kkits, code practice sets, and complete lines
of inexpensive sets, parts and set-building instructions.
2% off for cash in full. If €.0.D.. send about 15
deposit in $1.00 Bills or stamps, pay rest to postman
when delivered.

A  Wavemeter will lo-
cate that desired station
on the dial of your set!!
W.R.C. of Cincinnati sa¥s:
“Your Wavemeter is just
what short-wave fans need
to locate distant stations™.
Ilundreds  of  other  uses.
Can alsc serve as a Wawe-
trap to eliminate interfer-
ence. Nething clse necessary
to use it with your set.
Tunes from 4 to 250
meters. Accurate. Shield-
ed Works with ANY re-
generative short-wave re-
ceiver (AC or DC). Com-
plete Wavemeter with 3
coils, accurate char.. and
Full Instructions. $3.95.
(List Price, $15.) (We have a special wavemeter fur
Superheterodynes and 8. I Converters  Ask for leaf-

let). AM-BAND WAVEMETER. Logks like above
meter., Y% of 1% extreme accuracy. With calibrated

coil for any one llam Band. $6.95. For each extra llam

Band. Add $2

DELFT

Phone: Higate 0748

OAKLAND

DELFT RADIO MFG. CO.
524 Fairbanks Avenue

Devoted Entirely to
Short Waves and

CALIFORNIA Ultra-Short Waves

www americanradiohistorv com
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12.500 Miles

on a 2-Tube Set
Costing Only 4‘95

The above price includes ALL PARTS neces-
sary to build this remarkable set. All metal
black crystalyn finish chassis and panel, 3
plug-in coils covering 10 to 100 meters. All
drilled for easy assembly. Parts used: Eby
Sockets, Hammarlund Condensers, Bradley-
stat Volume Control, ete. Complete, simple
instructions and Blueprint free with each Kit.
This set uses two 230's, two dry cells, and
two B batteries, Can be supplied for 6-volt
AC or DC operation; for AC operation with
twoe 227's—at NO EXTRA PRICE.

Can also be had in any tube combination you
desire at 25¢ per kit extra, including special
diagram.

KIT COMPLETE........ $4.95
Above set wired and tested.................. $9.00
Assembled but unwired...................... 7.00
Pentude Tube output. 2 tubes makes set three
times as lowd. Complete Kit.............. 5.00
Above Kit—All wired and tested... .. 10.00
Asscmbled but unwired............ 7.50
3 Tube Kit .......oun... 5.95
4 Tube Kit—1 stage R.F.................... 6.95
Original Doerle 12,500-Mile Recelver, Kit com-
plete ... ... $4.50
Extra Coils for All Above Receivers
100 to 200 Meter Coil......................... 50¢
200 to 500 Meter Coll..........ovvvviiinnnnnn. 50¢

We specialize in obtaining kits or parts
as described in Short Wave Craft. Send
for Monthly Price Bulletin Lists—Kits,
Receivers, Transmitters, etc.

UNITED RADIOBUILDERS

SHORT WAVE HEADDUARTERS
123% =386 SPRINGFIELD AVE, IRVINGTOMN NEW JERSEY

1 Aerovox

1 Aerovox

1 Aerovox

[

[

1 Aerovox

1 Acrovox

1 Antenna

1 Single-pole,

WORLD SHORT
WAVE STATIONS
at your command

Every short wave list-
ener needs this accu-
rate up-to-date log.
32 nazes of valuable
information.  With the
Listeners Official Radlo
Loz it will be casy to
get police—Trans-.Atlan-
tig—aeronautical—and
relay broadeasting sta-
tiors. Al stations from
15 ‘'o 330 meters are
listed bv call letters.
Freauency, location and
U8, time of broadeast.
Also worldwide and U.
N tinte map. Send 25¢
fur your copy NOW.

ALL AMERICAN SERVICE
5705 N. Clark St. Chicago, IIl.

T7The HAND
That
Encircles
heWORLD

MAKES BIG MONEY -
Become an  expert radio §
or telegraph operator, [M
Learn IN YOU' OWN
HOME—casily, quickly,
with TELEPEX — the
Master Tcacher, Not
Just a machine, but an
entirely new code course ¢4
in 12 rolls of tape, e
During the last ten years TELEPEX
has trained more operators than all
other methods combined.

Write for Folder “SW-10"

TELEPEX CoO.
76 Cortlandt St.
New York
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metal case condensers, type 260-31 (29,
31, 32), (40, 42, 44).
00015-mf, mica condenser, type
1460 (11).
00025-mf.
1460 (16).
L0003-mf.
1460 (77).
Aerovoyx .002-mf. mica condensers, type 1460
(26. 36, 48, D3, 54).
Aerovox .01-mf. mica condensers, type 1450
(20, 63y,

mica condenser, type

mica condenser, type

2 Aerovox .23-mf. metal case condensers, type

260 (74, 7H).

1 Aerovox .3-mf. metal case condenser, type

260 (57).

1 Aerovox 1-mf, metal case condenser, type

260 (GR).

4-mf. dry electrolytie

type E3-4 (small can) (61).

S-mf, dry electrolytic c¢ondenser,
type E3-8 (78).

Trutest 30-henry audio choke (77).

condenser,

1
1 Eby twin “speaker” jack (63, 66).
7

S-prong  water-type sockets (o5, 13, 19, 28,
39, 49, 60y,

1 Drum dial with escutcheon plate and 3-am-

pere pilot light (76).
binding post or antenna flexible

lead (1).

o Binding posts for eontrol hox.
1 110-volt type single-throw, double-pole flush-

plate togule switeh (72, 72A).
single  throw Cutler-l1lammer
toggle switeh (71).

4 Arcturus 136-A screen grid tubes (5, 13,

28, 39).

2 Arcturus 137-A tubes (19). (49).
1 Arcturus 138.-\ tube (609,

1 3-volt flashlight battery (51).

1 22U -volt €7 battery (56).

1 Trutest audio transtformer, ratio 314 to 1,
AF-8, type 24525 (550,
1 Trutest audio choke, 30-henry.

1 Weston D.C. milliammeter 10 to 1 range),
model 301, for visual tuning,

I Littelfuse fusible cap, No. 1037, with two
Y-ampere,  500-volt  instrument  Littel-
fuses, type 1046 (79).

1 Small Wright-De Coster No. 255 reproducer
(66A), 63 inches diameter (6-volt field
for storage battery operation or 110-volt
field if operated from line).

1 Control hox (See INig. 14).

1 Jones plug (9-prong) with corresponding

socket.

1 Bakelite panel 123 x 11% x 3/16 inches

(See Fig, 7).

3 Aluminum shields, same size as shields con-

taining LI°. transformers, 21% inches di-
ameter by 2% jnches high., Shield X"
containers (25, 26, 27), Shield Y cou-
tainers (35, 3G, 87), Shield “Z" contain-
ers (47, 48R, S0,

Note.—Numbers in parentheses refer to cor-

responding numbers used to mark parts on
dingrams,

* Trutest parts manufactured hy Wholesale

Radio Service Co. of New York City.

Data on Coils Used in the “Ultra-Seven”

Superheterodyne
COILS (2) AND (9)

Coil Forms: Hammarlund Isolantite, 114 inches

diameter, 214 jnches long exclusive of knobs
and prongs. Six-prong forms used.

9 TO 15 METERS :

Secondary, 23 turns of No. 16 enamel.
I'rimary, 1% turns of No. 34 enamel
Tiekler. 3 turns of No. 32 double silk,

14.5 10 25 METERS :

Secondary. 61 turns of No. 16 enamel,
Primary, 3% turns of No. 34 enamel,
Tickler, 3 turns of No. 32 double silk.

»

=3 10 41 METERS (Coil Set No. 1):

Scecondary, 115 turns of No. 18 enamel,
Primary, 75 turns of No. 34 enamel,
Tickler. 3 turns of No. 32 double sijlk.

40 10 70 METERS (Coil Set No. 2):

Secondary, 195% turns of No. 18 enamel,
Primary, 125; turns of No. 34 double silk.
Tickler, 4 turns of No. 32 double silk.

65 TO 115 MUETERS ;

www americanradiohistorv com

Secondary, 345% turns of No. 24 enamel.
I’'rimary. 21% turns of No. 34 double cotton.
Tickler, 4 turns of No. 32 double silk.

115 1o 200 MeETERS (Coil Set No. 3) :
Secondary, 62% turns of No. 28 enamel,
Primary, 38% turns of No. 32 double silk.
Tickler, 5 turus of No. 32 double silk.

200 1o 60 METERS (Coil Set No. 4)

Antenna Coil (2)

Secondary, 130% turns No. 32 double silk.
Primary, 60% turns No. 32 double silk.
Tickler, 7 turns No. 32 double silk.

Detector Coil (9)

Secondary, 983% turns No. 32 double silk.
Primary, 47% turns No. 32 double silk.
Tickler, 7 turns No. 32 double silk.

330 To 350 METERS (Coil Set No. 3)

Antenna Coil (2)

Secondary, 171% turns No. 32 enamel.
Primary, 823% turns No. 32 enamel,
Tickter, 9 turns No. 32 double silk,

Detector (oil (9)

Secondary, 166% turns No. 32 enamel.
Primary. 82% turns No. 32 enamel.
Tickler, & turns No. 32 double silk.

Note.—It may be necessary to add several turns
to tickler winding of detcetor coil (9) to ob-
tain dexired regeneration.

OSCILLATOR COIL (14 A, B, C)

Coil Form: Ilammarlund Isolantite, 11% inches
diameter, 2% inches long. Five-prong form
used.

Gilb Corn (143)

§2% turns No. 28 enamel.

Pratre Coin (14B) :

322; turns No. 28 double silk.

INNER CorprrinG CoIrL (14C) :

30 turns No. 28 double silk. (14C) is wound
on cardboard form which just fits inside iso-
lantite form.

14 A
(CONNECTIONS
oF

O0SCILLATOR
coiL.)

t4 ¢
(INNER
coiw)

Detail of oscillator coil connections to
5-pin plag.

coiL OSCILLATOR
(9) coiL
(6)

(grip  CINSIDE
coiL)
coiL) 140 )

Detail of coil positions on forms used
in the “Ultra-Seven” Super-het,

siot 4

-
TG

The intermediate frequency coils are ‘“univer-
sal” wound with 800 turns of No. 86 S.8.C,
wire each: tuned by Hammarlund adjustable
condensers of 140-220 mmnf. range. Each coil
has an inductance of 6,900 microhenries or G.9
millihenrics. The LF. coils are wound “univer-
sal” machine or “bank™ style on g 14-inch diam-
cter dowel. The LF. is 115 ke.

- Don’t Miss the November Issue!

" A SPECIAL
- BEGINNERS’ NUMBER

of Interest to All S-w
Experimenters.
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New DX Receivers

@ DELFT RADIO COMPANY, Pacific Coast

manufacturers engaged entirely in manufac-
turing short-wave and ultra-short-wave receiv-
ers, wavemeters, transmitters, etc., have intro-
duced a very inexpensive line of powerful dis-
tance-getting short-wave receivers., Although
converters are very convenient in some cases,
a receiver designed especially for short-wave
use will, ag a general rule, give more distance
and all-around satisfaction, and costs no more.
I'ne new receivers, hesides having all modern
improvements, also have several new features.
Only the latest types of tubes are employed,
giving maximum sensitivity and volume at un-
usnally low cost. Both A.C. and D.C. models
are avalilable.

The new 2 and 4 {ube models, as shown in
the illustrations herewith, employ coils wound
on speelal, long coil-forms, fitted with rings
at the top for protecting the coil windings.
A new degree of easge in tuning is provided.
as well as great sensitivity per tube. Employ-
ing pentode detectors and pentode amplifying
tubes. the sets are without doubt the most

modern sets on the market in their price class. |

The new 4-tube set is worthy of considerable
favorable comment, for which space is neces-
gsarily limited. Like the sets deseribed above,
the modern pentode provides unusual sensi-
tivity. A glance at the illustrations herewith
will reveal some surprising facts. The set uses
fwo 2-gang condensers, one section of each of
which is used for convenient short-wave tun-
ing, while at the higher wavelengths both sec-
tions are emploved, thus giving full broadcast
band coverage iwith a single coil. Those who
have tuned less modern reccivers are acquainted
with the inconvenience of changing coils to
cover the broadeast band, for example, during
some important broadeast. Both the input con-
nections to the set and the coupling hctween
tubes is automatically changed, thus making

it unnecessary to use complicated switches of [

any kind. The latest types of coils are also
used in the new 4-tube sets.
The 4-tube kits come completely put up, but

not wired, and are suppliel with ecomplete |

ingtruetions so that even those not under
standing wiring hook-ups may build one of
these sets. These employ the latest coloved
metal chasses and a trouble-proof shiclded
compartment for the radio frpquency input tube,
gn\lnp: extremely large “gain’” Wired models
in A.C. and D.C. are also suppHed, if desired.

New Delft 2 and 4 tube pentode reeeivers.

XPLORE the

New Radio Wonderland!

" “BELOW 10 METERS”
TEN METERS A new, hig 68-page book, full of invalu-

The Ml of Pt able information for Experimenters and
ULTRA-SHORT-WAVE- RADIO Amateurs. Contains history of Ultra Short-
o R [ ey Wave development, articles ahout the
i ' i Generation, Radiation and Measurement
of Ulira Short:Wave Quasi-Optical and
Infra-Red Rays, the Commercial Applica-
tion of Short Waves in Communication
Work, the use of Ulira Short Waves in
Medical Treatment, the use of 34-Meter
and 5-Meter Amateur Band, Uses of Uhra
Short Waves for Television. Attractive
green and silver cover. Comains more
than 200 illustrations.

Price 50 cents

W gtory of Chro Shors
t

Comprled 47 e 7,7 JAMES MILLEN & ROBERT S.KRYSE _

Send for your copy today, using coupon below

r J N -

ew . NATIONAL Co., Inc.,
61 Sherman Street, Malden, Mass.

NA II ][@NA I ] Please send me postpaid your new Manual of
Ultra Short-Wave Radio, “Below 10 Meters”

MANUAL OF I enclose 50c¢ (stamps, coin, money order)
ULTRA - SHORT - WAVE

RADIO

“4 Whole Lot of Book for half a dollar” Address s.ocensiiaiienenoens

Aero Auto Radio, Complete.. 39.50 RYEoGlIJSEEiLDEOA\i

T e e 1230 | | TRADEMARK o EXTRAVRCLLE N O W
FEG. PATENT ATTORNEY  PROF. ENGINEER
WHAT IS YOUR INVENTION?

Send me a simple sketch or model for

I CONFIDENTIAL ADVICE

Aero Short Wave Receiver...$ 6.45 FAMN'N

Send for Complete Catalog
CHAS. HOODWIN CO.

Dept. U17 4240 Lincoln Ave., Chicago.

4

ASTOUNDING
LOW PRICE

3 Tube-——Self Powered
No complicated connec-
tions

Easily installed

| |
| |
| |
| |
| |
| |
[ !
| Bl S e
| a
| |
| |
| |
| |
| |
L

vernier dial, illumi- Now available at a price within the reach of all. The
nated thrills of receiving police—aviation—amateur and for-
2 gang Condenser with  eign stations can now be had with the new simply
Trimmer for fine installed, easily operated ERLA SHORT WAVE CON-
SuTIIE VERTER at the unheard of low price of $15.00.

Attractive walnut cabinet . . . .
Turn a switch for s-w The price includes the beautiful walnut cabinet as

or regular broadcast illustrated and RCA tubes as standard equipment.
reception Shipment made only upon receipt of cash or money
order. Five dollar deposit on all C.0.D. shipments.
Costly installation is eliminated in the new
ERLA AUTO RADIO. Write for literature.

. . 1731 W. 22nd STREET
Electrical Research Laboratories, Inc.  cyicaco. tLLivors.
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St. Charles

An Entire Block
On the Boardwalk

ATLANTIC CITY

i

v
4§
bl
i
H
0
o

|1

A Smart Hotel in
America's Smartest Resort

‘ rOTES WANTED for Atlantic City!
Asthe campaign speeches pour in over
your radio, come to the St. Charles

Hotel for a “let-down’’ in tension. The fine,

uptown location of Atlantic City’s leading

boardwalk hotel insures quiet and restful
sleep. Meals are fine, too, the kind that
put the biggest pessimist and the worst
grouch in jovial mood. October days are
glorious at the seashore-—mellow sunshine,
floating clouds, wind-blown spray. All’s
well by the sea and rates at the St. Charles
shout ““A-hoy” to the citizens of America!

European or American Plan
French and German Cuisine

N CATALOG
on one of the largest inuer-
national connector lines for _|
m all short wave, broadcast, ‘
experimental and servicemen. g
Write to d{
BANK'’S [

INTER-AIR ‘
PRODUCTS lEﬁ
Woodside, L. L., New York City :

b Coil-plugs shown, ideal for 5-
meter work. No.,-

55 post takes ali
IF’;IE:IH" the plugs. Come &E“"
111 in 7 colors. 55

Amateur and
F R E E Servicemen’s
Wholesale Guide

Hot off the press! Chock full of
the latest of everything for the
Radio Serviceman, Amateur, Ex-
perimenter. Detailed illustrations ;
vital and interesting facts. Valu-
able tips that mean money in
your pocket.

Astonishing Low Wholesale Prices—Hundreds
of “Hot Shot” bargains at deep cut prices
that challenge all America.

WRITE TODAY—A free copy of this record
smashing book is ready for you. Write for
it today!

BURSTEIN-APPLEBEE COMPANY
1408-A McGee Street, Kansas City, Missouri

IN 1936
You will be interested in tracing the
early developments of Short Waves, Your
best source of information will be SHORT
WAVE CRAFT. Back numbers may be
had at 25c¢ per copy. Address: SHORT
WAVE CRAFT, 96 Park Pl, New York.
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Band Spreading

(Continued from page 332)

that the capacity variation over a desired por-
tion of the tuning curve is exceedingly small,

If desired, the entire tuning range may be
stretehed  over a  frequency variation of a

This is a highly efficient system
of band-spreading, and solves both the tuning
and the logging problems.  The only objection
to the system is that it definitely lmits the
receiver to a very small portion of the short-
wave speetrum unless an inordinately large col-
leetion of coils is available—a severe limita-
tion to practicability,

minute order.

Use of Fixed and Variable Capacitors

A similarly desirable ratio between control
adjustment and tuning capacity variation ecan
Le achieved by shunting the tuning inductor
with a series of a fixed capacitor and a variable
capacitor, ax shown in Fig. 1. Condenser Cf
is the fixed capacitor and Cv the control or
varinble condenser. The combined capacities of
these condensers, or the tuning capacity Ct
(negleeting circuit and distributed capacities)
is cqual to

1

1 1
Ce + Cv

Cts O

variable
the capacity of

If we inercease the capacity of the
condenser by the amount AC,
't now is

Cie = —

where Cf and Cv are the same as in
tion (1).

The difference  between (Ct2 and Ctl, the
change in the actual tuning capacity Ct, is
obviously equal to

equa-

ACe « Cp=Cyp= = — = —

Ce ' Cy+AC TCg Cy

Simplifying,

C2
ACy = ACX
CZ+2C, Co 4+ C2+C, ACHC AC

As the portion of equation
ix always a fraction, it is obvious that ACt is
atways less than AC.  Inspeetion of the equa-
tion tor complete differentiation) will also sug-
gest that the rate ehange of ACt will depend
upon the ratio of fixed to variable capacities.
The curve, g, 2, illustrates this relationship,
It is evident that, by choosing a large variable
condenser and a small fixed condenser, we can
make the variation of Ct as small as we desire,
over the entire dial range!  The change in Ct
will always necessarily be less than the capae-
ity of the fixed condenser,

An  objection  will  immediately  be  raised
against  this system on the grounds that it
suffers from the same limitations as the special
plate arraugement, and that for a similar de-
gree of band-xpreading the same number of
coils will be required to cover the short-wave
specetrum. This would be so were it not for
the fact that baud-spreading is necessary only
over certain portions of the dial (broadeast or
anateur, according to taste) and that this par-
ticular series-parallel arrangement can be ap-
proximated by incorporating the fixed condenser

(4) in brackets

in the plug-in coil unit, two or three such
units  suflicing for  band-spread requirements,

while still permitting the use of standard coils
for complete speetrum coverage.

A Commercial Band-Spread System

The circuit of such an arrangement is shown
in ig. 3, while Fig. 4 shows the actual con-
nections made in the National plug-in coils,
The tuning condenser, eapacity C1. is shunted
about only the lower portion of the coil. The
distributed capacity of the upper portion of
the coil functions as the fixed capacity in Fig.
1. We thus have a fairly large variable eapac-
ity working against a very low fixed capacity—

www americanradiohistorv com
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the requirement for a low rate change in actual
tuning capacity Ct. The trimming condenser,
C2, is used merely to set the band-spread at
the desired portion of the tuning curve. Grid
condenser and grid leak are also incorporated
in the coil unit shown in Fig. 5.

This arrangement, in conjunction with a 270-
degree condenser and a scientifically designed
dial, results, in an ideal amateur receiver, both
20-meter and 40-meter bands being spread over
fifty dial divisions about the center of the dial,

In designing such a unit, constants must be
chosen =o that the natural periods of any por-
tion of the coil de not approach .the tuned
signal frequeney, such a condition resulting in
a great increase in the resistance of the coil.
The L/C ratio of the National unit is particu-
larly conducive to a high degree of sensitivity
which is effccetively conserved by the use of
-39 insulation.

Figure 6 shows the band-spread coil plugged
into a standard short-wave receiver. Substitu-
tion of an ordinary coil automatically readjusts
the reeeiver for the usual extension of fre-
quency bands.

Transmitter From
Neutrodyne

(Continued from page 335)

has an appreciable length compared with that
of the antenna, the antenna should be short-
ened just the length of the ground lead. If a
counterpoise is used in place of an antenna, it
should be the same length as given above for
the antenna and may extend in any direetion,
but the opposite direetion is preferable. The
radiating system is tuned to the transmitter
frequeney by means of the antenna series tun
ing condenser., There will be a sharp increase
of plate current to the power amplifier as the
radiating system is tuned through resonance.
If the plate current is high at all settings of
the antenna series condenser the coupling is
probably too close. This means that the num-
ber of turns in use in the antenna pick-up coil
should be reduced. If connecting the radiating
system and tuning it has no noticeable cffect
on the plate current to the power amplifier,
the system is probably too long or too short.

No antenna current indieator is necessary.
If one is desired the filament of a deactivated
100 tube in series with the antenna will serve,
It will glow at just about normal brilliancy
with the antenna current that this transmitter
can supply. The silvery coating within the
tube may be evaporated by holding the end
of the bulb over a hot flame for a time and
<0 making a “window™ through which the fila.-
ment may be more readily observed.

Doces the set really work? Well, on the very
first test a station thirty miles away was
“worked,” who gave a very fine report, Next
a station fifty miles away was “worked” and

a similar report received, and this was fol
lowed by a report from a station nearly a
hundred miles away. Not bad for daylizht

work and the very first time on the air! The
night range is much greater of course. A
pleasant surprise was that duplex telephony
was possible with this transmitter. On ac-
count of the low power it is possible to trans-
mit and listen-in at the same time and in the
same band.

Tube Data Chart
Plate Plate
Yolt- Curr.

Tube Type
No.in of

fig.1 Tube Tube Use Grid Bias age mills
1 201A M. Osc. 25,000 90 12
ohmg, 1.
2 11274 P. Amp. —27 90 14
3 201\ 1st A, Amp. (—1) - 221 0.5
4 201A 2d A, Amp. —41% 90 25
M 171A DMod. —27 135 17

With a completely battery operated set, all
the above values except plate currents are pre-
determined. The plate currents to the master
oscillator and the power amplifier ‘are deter-
mined by adjustments and load. Antenna coupl-
ing, ete., should be varied until the above values
are approximated. The above values are also
helpful when a “B” eliminator is used and no
voltmeter is available.
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Mysteries of the 5-Meter Band

(Continued from page 331).

METAL LARGE BRASS END PLATE RECE IVER
PANEL FINE TAPPED FOR SCREW IN
~.. SCREW &CREWED TO WEDGE \

CONDENSER PLATES 3 MOUNTING

WEDGE 1" 5Q. SPRING BRASS /7" BLOCKS 1°5Q.
AT BASE. WIDE X 3%2" LONG /4" THICK
2Y4" LONG SPACED 3/4” NATURAL HARD RUBBER

TENSION PLATES
UPPER WEDGE GUIDE

LOWER WEDGE GUIDE HARD
RUBBER

2z “"./////4, e ‘,/////
-_’,7?::.:3 S
a4

- v
et ///’/%/“‘;/

UPPER AND LOWER
WEDGE GUIDE

SLOT —

BRASS PiN

’ l 'N WEDGE
)

Drawing above shows how Mr. West
built his low=capacity, wedge-type va-
riable condenser.

INSULATOR GFT.o, TURN BUCKLE
_m’_:. . 5 - v :@f)‘-‘ﬂ(ﬁ;—
Rk INSULATORY
CLIP ON PLATE ULATOR/
INDUCTANCE

OF RECEIVER

'ADJ UST TO RESONANCE
e T

caconnansciROD ~eonesmse=>

-’ ——— —
—————

Co—

—emem===PIPE 20 HIGH~-->]

PICK-UP
INDUCTANCE

Above we see how Mr. West arranged
his antenna inductance and the an-
tenna itself.

turn or less of the micro-vernier condenser.

New Tubes May Spell Magic
Some bright youngster is going to incorpo-
rate this idea using the wncw tubes and will
probably get some very good results if he bears

-in mind a few suggestions, such as Kkeeping

surplus metal out of the outtit; not using 0005
mf. variable condensers; using plenty of tun-
ing inductance; and the minimum amount pos-
sible of variable tuning condenser. 1n other
words, to bitild the broadest tuner possible. for
even his broad tuner will be critically sharp
at a distance.

One thing to remember is that in most re-
ceivers the regenerative control has an intere
locking effect with the tuning controt: and for
this reason it should be as smooth as possible,
Even then it will sometimes act as a twuning
control.

The writer used a fine threaded machine
serew, with its threads wound with low re-
sistance wire. This was fitted with a Knob,
and by use of lock-nuts and washers, fastened
to the metal panel. A hole wias bored in a
block of wood the size of the machine screw
(plus wire) ; the screw inserted in the hole,
and both ends of the wire fastened to the
block. The machine screw was then carefully
withdrawn for the first time, leaving the wire
inside the bloek and with the same serew pitch
as on control knob. Micro-adjustment of the
filament was accomplished by simply short-
eircuiting the resistance wire. The voltage
drop over the entire scale was approximately
4 volt.

Again, some bright experimenter is going to
couple this control with the serew aetion of
the vernier variable and cause our enginecring
brothers to publish a page of mathematics
whose entire substance probably amounts to
the square of the voltage increases according
to the square of the micro-microfarad de-
crease.

Nevertheless, all the foregoing is food for
thought. With many now in the game, cooper-
ation ought to be easy, not like in the early
days when the experiments were conducted by
the use of alarm-cloek operated transmitters
with the lonesome *“ham” parked in a remote
section and trying to receive five meters as
hard as ever he can.

Antennas

The antenna for the receiver is not critical;
a length of heavy stranded copper wire U feet
long is sufficient. However, it must not wobble
and should be stretched taut.

The transmitter antenna conxists of two
brass pipes 'Va-inch diameter and 20 inches
long. These are the aerial and counterpoise,
A length of brass rod stips inside each tube
and is held in place by a screw.

L. Hulet’s 3rd Prize Winner

(Continued from page 349)

Apparatus Used
Old-style variometer (most any kind will do),
Crystal detector (natural silicon crystal of
voleanie origin).
Five-plate condenser (any make).
+ Lorenz type coils, No. 16 En. wire.
i wound on 3%-inch diameter forms, There
are two coils wound on similar forms, with
15 and 3 turns, respectively.
wound on 3%-inch diameter forms.
For greater volume, have added one stage of

—w—

—

vndio

1 Stromberg-Carlson audio transformer.
' 1 Cunningham tube.

|1 20-ohm rheostat.

1 Fixed condenser, .00025-mf.

Calibration for 25-Turn Coil

" Far. Dial Condenser Station Meters
100 75 _ WFAB 231
100 60 ® WHOM 207
0 40 WPEG 122

DETECTOR

ANT,
5 PLATE (SILICON
VARIABLE CRYSTAL )
~w—_-CONDENSER
PINS OF RHONES
PLUG~IN
co
ONE
STAGE

\ g AUDIO
o
} Y \leeo COND.

N \  -000z5-M~
OLD STYLE
VARIOMETER SHORT WAVE COIL
16 G ENAMELED
wWIRE 15
—— TURNS
= | GND.
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ENGINEERS
EXPERIMENTERS
RADIO MEN

Capitalize on your spare time

with a G-M

Foto-Switch

The new low-cost

PHOTOELECTRIC RELAY

(The practical unit for commercial and
experimental work)

ONLY
$15.00

Fully

assembled
as

shown

Express
Prepaid
for cash
with order

G-M No. 1222-A Foto-Switch

For operation on 110-volt 60-cycle A.C.

This new unit is an actual Photoelectric
Relay containing all the principal parts used
in the more costly industrial units. It comes
fully equipped with a VISITRON Type B
Caesium Cell, Magnetic Relay with special
winding and silver contacts, Transformer of
large capacity, Amplifier Tube, Wire-Wound
Potentiometer, Condensers, Terminal Strip.
Sockets, Chassis, etc. This unit can be made
the foundation of such photoelectric applica-
tions as burglar alarms. door-opening equip-
ment. illumination control. race timing,
counting, control of window displays and
illumination, and myriad other installations.
A complete line of accessory equipment is
also available. * (Information on request.}

Special Engineering Information

Special instructions for the use of photo-
electric equipment for such applications as
burglar alarms, door openers. illumination
control, ete., will be issued periodically. All
Foto-Switch purchasers who request it will
be placed on our mailing list to receive
these bulletins.

The Foto-Switch is the first really complete,
Jlow-cost photoelectric relay and is made by
a company with seven years’ experience in
the manufacture of photoelectric cells and
relays.

ORDER A FOTO-SWITCH TODAY

G-M-LABORATORIES-[NC.
CHICAGO, U.S. A.

G-M LABORATORIES, Inc.,
1738 Belmont Ave., Chicago.

Enclosed find $15.00 (bank draft or money
order will facilitate shipment), for which
send me a No. 1222-A Foto-Switch, complete,
as shown in illustration.

NAME cveersenscsscossasosssnsssssssstscecs

Street & NoO..eesoecoeecssssassmessssssssess

CilY tiveeononrnncresensnnannoes 0000000000

et et et e —— E— —— —— p—

[7] Check here if you wish to receive engineer-
ing bulletins on photoelectric applications. l

——t et et e et S et e S e et T

I
l
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DATAPRINTS

Give
Technical

Information

on the
Building
of

Worthwhile
Apparatus

Dataprint containing data for
constructing this 3 ff spark
OQudin-Tesla coil.

$.75

Includes condenser data.

OTHER “DATAPRINTS”

MOTOR—1/16 H.P., 110 volt A.C. 60 cycle
(suitable tor television, driving 12”7 fan or
light apparatus), constructional data........$0.50

PHONIC WHEELS—How to Build Instructions—
60 and 1200 eycle (m(ludm" twld winding
data). Both for......vvveeenrenreseennans .. 0.50

MAGNET CoOIL DATA
Powerful battery electro-magnet; lifts 40 Ibs..$0.50
110 volt D.C, magnet to Tift 25 1bsie.v.eeevenn.. 0.50
110 Volt D.C. solenoid; lifts 2 Ib. through 1 inch. 0.50
110 VoIt D.C. solenoid, lifts 6 1. through 1 inch. 0.50
12 Volt D.C, solenoid, lifts 2 1Ib. through 1 inch. 0.50
TESLA OR OUDIN- COILS

36 inch spark, data for Dbuilding, including
ConAdenser dald .......cevuueinaonaeerenanas $0.75

8 inch spark, data for building, including con-
denser data ...... .. i ittt 0.75

Violetta type, hiszlt frequency coll “data; 110
valt A.C. or DO type; 17 spark: used for
giving “‘violet ray” treatments.............. 0.50

How to operate oudin coil from a vacuum tube

odeillator  oo. Lol 0.50
TRANSFORMER DATA
Any size, 200 to 5000 watts., (I primary and

1 secondary voltage data supplied—specify

watts and voltage desired).................. $0.75

Book—*"“How to Make High Pressure "rans-

formers’ .. e i i e, 1.25
Bock—*flow to Make Low DPressure Trans-

formers’ ... e e 0.40

(Postage 10 cents extra on books.)

DATA BOOKS—Engineering for the Layman—
Induction Coils—Ilow to Make................ $1.00
Preliminary Mathematics.....ooviiiiiiinnnn, 1.20
Battery Engineering.........ooieeiiierennneun. 1.25
TPundamentals of Direct Current Machines..... 2.50
Examples in  Alternating Currents....... 0G0000 1.00

(Postage 10 cents extra on books.)

REFRIGERATION MACHINE — Dataprint —

How to Make Data......ooiivieieiinnnaenns 0.50

TELEGRAPHONE — Records Voice or

*‘Code’’ signals on steel wire by mag-
netism. Code can be recorded ‘‘fast”
and translated ‘‘slow’’. Constructional
data (special)............... .. ...l $0.50
TELEVISION—10 practical hints; including

lens disc and crater tubes; receiver diagrams,

(14 0006500000000006068060008060660030000080 $0.50
SHORT WAVES—10 practical circuit kinks.., 0.50
CLOCIKS—Electric chime ringer. ITow to

make one to fit on any ordinary clock...... 0.50

MISCELLANEOUS DATAPRINTS—
Treasure Locator—ITow to make......... ceee.. 0.50
A.C. Solenoid. Powerful.................... oo 0.75
100 Mechanical Movements for Inventors....... 0.50
20 practical telephone hooK-UDS.......ocoen... . 0.50

SLIDE RULES—Specially Selected
Students’ 10-inch wood slide rule, accurately

engraved (prepaid) ............cc0.vuuunn.
ELECTRICAL Slide Rule, 10 inch size, with

special electrical indexes, wood............. 5.75
57 “Pocket” slide rule.................... ... 4.00
#Circular Potket™ slide rule. Fits vest pocket,

217 diameter. leather €ase................. 4.00

(Postage 10 cents extra on last two slide rules.)
SATISFACTION GUARANTEED

The DATAPRINT COMPANY

Lock Box 322 RAMSEY, N. J.
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Amateurs

who made good

KEITH HENNEY

Keith Henney in & characteristie pose
taken in his radio laboratory at Gar-
den City, Long Island, New York.

o KEITH HENNEY, who is very well known
to radio men, and who now holds the im-
portant positiorn of Associate Editor of Elee-

tronies, xent us the following brief description
of his many activities just before leaving on

on extended trip, and we are sure that Mr.
[lenney’s many admirers will want to know
something about his rise in the realin of radio.
Says Mr. IHenney :

“My amateur days date from about 1014,
having my first spark station in Marion, Ohio,
SZD, about 1915. I got my first commercial
license in 1916 ; sailed Great Lakes in sum-
mers therecafter. During the World War I was
an operator for Shipping Board and Marconi
Co. I also sailed on Kilbourne and Clark
hoats. Operated amatceur stations at Harvard
University in 1922-24; in 1925 went to Radio
Broadeast to organize their Radio Laboratory
to protecet the advertising pages of the Quality
Group of magazines (World’s Work, Scribmers,
Harpers, Atlantic Monthly and Revicie of Re-
vicws) from fly-by-night advertisers. There
erected and operated stations 8-2GY and at
my home 2E.J. Ilelped equip the Dyott Ex-
pedition to the Rirer of Doubt. In 1930 left
Ruadio Broadeast magazine to become associate

editor of Fleetronics. Spent a year in the
sell Laboratories in 1924.
“In 1920 John Wiley and Sons published

my book. Principles of Radio. Ilave written
artieles on scientific subjects for many maga-
zines, including World’s Work and Review of
Reviews.

“Got A.B.
versity in
1025,

“A short-wave station is maintained at Gar-
den City, Long Island, New York, where ama-
teur and other short-wave stations are regu-
larly listened to.”

degree from Western Reserve Uni-
1921, and A.M. from Harvard in

S-W League

(Continued from page 346)

Renewals or new licenses may be issued a
reasonable length of time prior to the expira-
tion of existing licenses, but must bear the
cxact date of issue, which must correspond
with the date on form 756 forwarded to the

www americanradiohistorv com
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radio division, Operators who fail to apply
for renewal of their licenses on or prior ta
the date of expiration must be re-examined.

If, beecause of circumstances over which tha
applicant has no control, an operator is unablg
to apply for renewal of license on or prior tg
the date of expiration, an affidavit may be
submitted to the radio division through thu
supervisor of radio or examining officer, attesi-
ing to the facts. After consideration by thg
radio division, advice will be forwarded to the
supervisor of radio or examining officer in
regard to the issuance of a renewal of the
license.

Duplicate licenscs.—Any operator applying
for a duplicate license to replace an original
which has been lost, mutilated, or destroyed
will be required to submit an affidavit to the
radio division through a supervisor of radio
or cxamining officer, attesting to the facts re-
garding the manner in which the original was
lost. The director of radio will consider the
facts in the case and advise the supervisor of
radio or examining officer in regard to tha
issuance of a duplicate license. Duplicates will
be issued under the same serial number and
date as the original, and will be marked ‘Du-
plicate” in red on the face of the license.

Re-cramination.—No applicant who fails to
qualify will be re-examined within three months
from date of the previous examination. Ilow.
ever, when an applicant for the radiotelegraph
operator first-class or second-class license fails
in the code examination, he may e re-examined
the same day for any other class of license
desired.

The Super Regenerator

Four :
(Continued from page 329)

in series with the 1I.T. since this is a mors
economical method than utilizing a potentionte-
ter arrangement, especially as the receiver was
battery-operated. This resistance (R1) is vari-
able between 0-2 megohms., It should be ad-
justed so that the valve just oscillates. Strong
oscillations are not desirable, and if they aras
too weak adjustment of C3 to the point whera
the detector breaks into oscillation periodically
suppresses the quenching oscillations and pro-
duces an effect akin to motor-boating. A frac-
tional turn of R1 corrects this and gives a
satisfactory working condition. The reaction
condenser is adjusted to give the best com-
promise between signal strength and back-
ground noise,.

With R1 adjusted so that the quenching
valve is inopcerative, the set can be used as i
straightforward Det.-[L.IF. arrangement, in which
condition C.\W. signals are receivable in the
normal manner. When a telephony station is
heard, V1 can be brought into action and the
super-regenerative properties utilized to boost
the signal for loud speaker reproduction,

Under super-regencrative conditions more re-
action capacity is required at €3, which, of
course, is in kecping with the theory, since
the circuit L5, C4 will not reach the critical
state for self-oscillation until its effective re-
sistance is reduced to a lower level.

It will be noticed that the tuned grid coil
L5 is provided with a center tap, to which
point the grid return of the quenching circuit
L1, C1, is joined. As one coil will not cover
a sufficiently extensive waveband for normal
purposes, and switching would be an undesirc-
able complication, coils L3, L4, and L5 are
wound on a six-pin form such as the new
National six-pin forms., Two coil units have
been prepared, which, in e¢onjunction with the
0.00015-mf. condenser C4, cover wavebands
from 21 to 36.5 meters and 25,5 to 76.5 meters
respectively, The tuning system must be modi-
fied for ultra-short-wave reception, special coils
and condensers being essential.

So far as the disposition of the ecomponents
is concerned, it will suffice to say that, pro-
vided the usual care is observed and that
those constituting the tuned ecircuit are suit-
able for short-wave use, no special precautions
seem necessary, and if the constructor desires
to exercise his constructive ingenuity he ia
at liberty to do so within reason.—Courtesy af

i
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A Receiver That Laughs
at Static
(Continued from page 339)

insulated from each other except through ecapac-
ities. If we wish to house them in cabineis
they must be insulated from each other. For
the time being we will mount both parts of
the system on a baKkelite panel 7 x 14 inches
in size, using a baschoard of the same size to
mount the amplifier parts on at the same time.
A connecting strip to conncet our batteries to
{8 mounted on the baseboard.

IPigure 2A and I3 shows the panel and baxe-
board respeetively.,  The large dials are the
two tuning dials, while the two small ones
are the regeneration control and the antenna
coupling condensers respectively, one set for
each tuning system.

We are going to use the type '30 tubes for
detectorg and the amplifier, as we have to use
scparate “DB” batteries for all these tubes. It
won't take as many as if we used the '31 or
the 383 type tubes, although you may use them
if you desire to. An amplifying transformer
couples our deteclors to the amplifier in such
a way that energy from either detector ener-
gizes the amplifier. 1f the energies from the
two detcctors are cqual and opposite at the
same time, no signal will be transmitted by
' the amplifier; this is of course what we have
been after.

Now that we have all the parts properly
mounted we will make up a set of tuning coils.
Starting with the 80-meter band we make two
coils of 10 turns each, about 2 inches in diam-
- eter and of No. 16 wire. Then we make two
more of 20 turns each with a tap at 10 turns,
\the diameter and wire size to be the same,
The 10-turn coil eonncets between No. 1 and 2

and the 20-turn coil couneets between Nos. 3,
!4 and 5, the ends of the coils being to the
A Tirht.
" We are now ready to connect our “A” and
“B'" batteries. Jach tube must have a sep-
arate “A” battery, so we connect two dry eeclls
ito each of our three tubes through a proper
Ifilament resistor and one 45-volt “B”’ battery
it each deteetor, being certain that we make
| this important conncetion so that the negative
ol the “B” battery goes to the filament of one
Jiletector tube and the positive of the same
[“1B battery goes to the plate connection of
fthe other tube through the radio frequeney
ilchoke coil. The amplifier batteries are con-
nected in the usual manner. Then we connect
!the amplifying transformer between the two
ipositive conneetions of the two detector “B”
ibatteries, the sccond connection going to the
‘grid of the amplifier with a grid hias battery
1of minus 4.5 volts and a plate voltage through
four phones of 90.

Now let’'s see what happens. Our antenna
ig conneected through coupling condensers. We
control our regeneration through the 100 mmft.
regencration condenser in each plate cirenit
tand tune our two receivers by the two 100
immf. tuning condensers, L.t us tune onc re-
iceiver to some signal in the amateur band and
the other to a higher frequency signal in the
same band. Detune them so that you obhtain
a Huo-eyele tone frequeney from one and an
1800-¢yecle tone frequeney from the other.

Let us now follow them through the system.
The signal from the left receiver goes through
the amplifying transformer to the plate of the
tube in the left receiver and the signal from
the right receiver goes through the amplifying
transformer in the opposite dircetion to the
plate of the tube in the right receiver. Both
signals, because of the difference in tone fre-
nuency, will be Mapressed on the grid of the
amplifying tube and we will hear them in the
|phones, one a 500-cycle signal and the other
inn 800-cycle signal. We will have lots of fun
‘tuning to two different frequencies at the same
‘time and listening to the .conversations be-
‘tween two amateurs who are in contaet with
ieach other, doing this without the necessity
af retuning for each signal, as we would have
to do with our conventional tuners.

Now let us see what happens if we have
| ‘gome non-tunable interference. : Suppose we set
i buzzer golng In fh(‘,"ﬂ:omll. We tune to a
Blenal with the left reediver and pull the tube

What
Wouldn’t
You Do
for Them

YET you may be overlooking the most vital thing of
all for their future security and happiness—MONEY,

If you were taken away tomorrow, what would they
have to live on? Could the children go on through
school? Could mother earn enough for them?

Life insurance is now sold by mail at so small a cost
NO ONE need be without its splendid protection. We
now offer a special old line, legal reserve life policy for
as low as $4.13 at age 35 (other ages in proportion)—
a policy paying you $1,000, with an additional $5,000
special travel accident benefit; disability benefits, loan
values, and other advantages. Think of it! No family
can afford to be without such protection, at so trifling
a cost.

We sell entirely by mail, hence these savings—no
agents’ commissions, no medical fees, no extras, no red
tape. YOU save the difference.

Mail the coupon below. We will send you a free
sample policy which you can judge for yourself. If you
like it, keep it. If you don’t, there’s not a cent of cost
or obligation.

For your own peace of mind, for the security of those
you love, get this low-cost protection while you CAN.
Mail the coupon now.

FREE! Mail this coupon TODAY for sampie policy and

complete details.
Union Mutual Life Company of lowa, (Box ' 214)
Des Moines, Iowa.

Send me above described Free sample policy and complete
details—this is not to obligate me in any way.

Name .

Address........._... .. ... .. o .

Age Occupation.

CATALOG

Keep posted on the new TUniversal M . ) 5
products. Get your copy from your AMPERITE improves radio;

doaler. protects parts. A money-maker
New items include the superfine line for Service men. Send $1.40 to
of Bullet Type Microphones; the new Dept. SlV—lO, for

compact Torpedo Microphones; the 5
Watch Model ““W*’; the super-sensitive Midget dealers’ sample and sales lielps,
mﬁmmihomtlm

Model 'Y’ : the sgensational two-button, popular
priced ‘X'’ and an ultra-modern line of Trans- el U ]
"T561 BROADWAY. NEW YORK

formers that will set the pace for years to Come.

Universal makes Tomorrow’s New
Developments  Available Today!
Self-Adjusting

UNIVERSAL MICROPHONE CO., Ltd

424 Warren Lane Inzlewood, Calif., U.S.A. LTAGE CONTROL
ENONONEMNNEN

'All back numbers of SHORT WAVE CRAFT ‘may now be had at 25¢ per copy.
Address: SHORT WAVE CRAFT, 98 Park Place, New York, N. Y.
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If your friend has a copy of this
valuable book, you’ve probably
thumbed through it and noted the
worthwhile information contained
in its 72 pages. HOW TO BUILD
AND OPERATE SHORT WAVE
RECEIVERS is just chock full of
good Short Wave Receivers—from
a simple 1-Tube to a 9-Tube
Super-Het.

—

SHORT WAVE CRAFT )
96-98 Park Place, New York City.

Gentlemen :—

1 enclose herewith fifty (.'30c)f cents ni;o;
which please send me a copy of your
lmok?1 ;{OW To BUILD AND OPERATE
SHORT WAVE RECEIVERS. (Send money
order, check, cash, or new U. S. Stamps.
Register letter if it contains currency or

stamps.)

SW-3-6 |

Name
Address
City and State...cecessesscsccsssscsccsssss [
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WHAT THE WELL VERSED

SHORT WAVE FAN

READING THESE DAYS Y
o

72 Pages
100 lus-
trations

Coupon
Now o

Vg

If you have a library of Short Wave books,
your collection is incomplete without this

instructive text. If you haven't a library as yet,
let HOW TO BUILD AND OPERATE SHORT
WAVE RECEIVERS be the forerunner of a group

of ready references.
tents’ is just an idea of the topics that this book
covers, and of the experts that have written for

Our “Partial List of Con-

You should own a copy if you want to he

well versed in the art of Short Waves.

‘“HAM*» ADS

Advertisements in this section are inserted
at 4c¢ per word to strictly amateurs, or 8c a
word (8 words to the line) to manufac-
turers or dealers for each insertion. Name,
initial and address each count as one word.
Cash should accompany all “*Ham’™ adver-
tisements. No less than 10 words are |
accepted. Advertising for the November issue

PLUG-IN COILS—20-80 meters, 50c¢. lLacroix,
Box 79, Laconia, N, 1L
SHORT WAVE LISTENERS CARDS—We print

just the type of card you need for reporting the
stations you hear. Write for free samples to-

day. WIBEL, 16 Stockbridge Ave., Lowell, Mass.
WANTED—Tsed Jewell or Weston meters.
In good working condition. Armour Talbot,

La Fayette, Ala.

FOR DOERLE RECEIVER—.00014. .00025 with

should reach us not later than September 20. dials, audio transformer. All for $1.50. Wm.
Iargett, 2800 S, 13th St., St. Louis, Mo.
ACKNOWLEDGMENT CARDS FOR SHORT — FROR - SALE-—D.C. Super-Wasp. $10. Ilenry

WAVE

LISTENERS—Distinetive, original, dif-
ferent. IFor reporting stations heard. Send for
sampltes and new low prices. Gil” Cartoon
Serviee, Dox 119, West Ilartford, Connecticut.

STIAMS” TRANSMITTERS and RECEIVERS—
The famous LP-045 Kit for two 2455 or 210°s,
push-pult : TNT circuit; ¥4-inch copper imluct-
anees: 500-volt condenscers.  Best parts used,
\WWorld-wide range, Price. only £10.945, Receiver:
Three 224°s, one 227, one stage R.I7., recenera-
tive detector and one stage audio. Metal chassis.
Complete with power supply. Kit price, $15.00,
fRhort Wave Radio Lab.,, Box 295, DBrighton,
Iowa. Dept. SC.

CODE MACHINES, tapes and eomplete instrue-
tion for beginners or advanced students—both
codes—for sale or rent, very reasonable. Rental
to apply on purchase of new cquipment. Special
inducement to our Amatceur patrons. Extra
tapes for all machines. Instructograph, 912
Lakeside Place, Chleago.

GUARANTEED MICROPIONE REPAIRS —
Any make or model—24 hour service. Stretched
diaphragm double butten repairs, $7.50. Others
£3.00. Single button repairs, $1.50. Write for
1923 Catalog with diagrams. Universal Micro-
phone Co., Ltd., Inglewood, Calif.

VIBROPLEXES—Latest model, $17. Medium
hase, new, $12.  Slightly used, $10. C.0.D.
Guaranteed. Lydeard, 28 Circuit, Roxbury, Mass.

Klein, 2903 Cypress Ave., Cleveland, Ohio.

S-METER TRANSMITTER with power; uses
two 45's and one 280; $16.50. Jos. Rapien, Jr.,
5555 Moeller Ave., Norwood, Ohio.

RADIO COURSE—Sell or trade; best offer gets
it ; write for details. WSI'SP, 2005 W. 15th St.,
(Cleveland, Ohio,

SIKLL—All complete crystal controlled 20-watt
transmitter, $47.50. WOFNJ, Henning, Minn.

PILOT SUPER-WASP CONVERTER—Almost
new ;. will trade for good short wave receiver,
What have you? Iiarle Goodson, 8 Andes Ave.,
Utiea, N, Y,

TR;}NSI\IITTERS—-$5.00 and up. Built to order
or from standard designs. WS8FFQ, Box 118,
I’omeroy, Ohio.

UNLIMITED number of one-tube S. W. sets
complete with 230 tube and 38 coils; satisfae-
tion guaranteed or money refunded. Send money

order for $3.00 to Albert Freeman, Main St.,
South Nanson, Mass,

FOR SALE OR TRADE-—Pilot AC Super-Wasp,
complete with tubes and power. One-tube AC-
DC short wave adapter or receiver. Two-tube
battery BC and police recelver. New batteries.
Power and audio transformers. Condensers, vari-
able, bypass and banks. Resistors, coils, forms,
ete. R. E. Thayer, Gassaway, W. Va.
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out of the right receiver.
very bad. Now we replace the tube in the
right receiver and tune to some signal. Wag
find that we can hear the signal which before
was inaudible through the interference. To
reduce the interference as much as possible,
we  carefully adjust our antenna condensers
aud regenerative feed back condensers until

The interference is

, the interfernce is a minimum. The two tuning

condensers arc adjusted as close to the desired
signal frequency as possible, one on one side
of the carrier and one on the other side of the
carrier, differing by an audio frequency which
is passed on through the amplifying trans-
former to the amplifier.

Signals that could not be copied with just
one of the receivers could be copied with no
trouble at all when using both receivers and
cancelling the interference at the amplifying
transformer. 1t takes a little patience to make
the proper adjustments, but the results are
very worth while, To be able to listen to two
frequencies in or out of the same amateur band
makes listening-in even more desirable.

Many amateurs will find in this receiver a
solution to their interference problems, and will
build one for general all-around use.  Such
tubes as the ’24 and '47 can be used, obviating
“A" batteries.  The circuit requirements for
these tubes must, of course, be observed,

To reduce interference between circuits, the
tuning coils should be turned at right angles
to cach other. When enclosed in a cabinet
this precaution necd not be followed. The coils
themselves are so simple that no description is
necessary. They can be made to suit condi-
tions or can be found on plug-in forms to suit
the maker. The radio frequency choke coils
are wound with No. 30 wire on a 1-inch diam.
eter cardboard tube 2 inches long and mounted
on corks glued to the baseboard.

What to remember when building this re-
ceiver : Unless you use the separate heater type
tubes you must use separate ‘A’ batteries
you must use separate ‘B” batteries for any
type of tubes; you must not ground the re-
ceivers directly, but through a .1 mf. condenser,
You can ground the filament of the amplifier
tube. You must be sure to make the plate
connections of the two receivers just as shown:
otherwise you undo what you have been trying
to do. You can use as much amplification as
you may desire. The connectlions for any
additional amplification are conventional.

The present form of the recciver is as shown
in the photo, each half of the receiver being
in a section each side of the center section in
whieh is the amplifier. This center section
also has mounted on the front of the cabinet
a two-section condenser by which the two
halves are balanced to the aerial, the rotating
part of the condenser being insulated from
the cabinet. The two tuning condcnsers are
insulated from direct ground connection with
an insulating condenser mounted inside of the
respective scctions. This allows the tuning
condensers to be mounted directly to the cab-
inet without insulating bushings. The amplifier
tube is coupled to the two detector tubes
through a regular amplifying transformer. Type
‘24 tubes are used throughout, and as they
are of the separate heater type no separate
*A” batteries are required, one filament trans-
former supplying all three tubes,

The cathodes are separately connected as

shown in the diagram. The coil forms are.
as shown in the photo, being of the plug-in
type readily obtainable. A pair is used for
duplicate ranges. This allows reception of

two stations in the same frequency band. This
system was used by the writer during his drills
with the Volunteer Communication Reserve net
of the U. S. Naval Reserve while he controlled
the Master Station NDF of the Third Naval
Distriet, allowing him to keep a listening watch
on the Alternate Control Station NDB in New
York on 4,045 ke. and at the same time work-
ing the reserve stations who were between
3,900 and 4,000 kc.

The number of turns for this range, 3,50
to 4,500 kc., is: plate turns, 15; tuning turns,
15; grid turns, 25; for other bands this Ia
doubled or halved, the wire size being No. 24
B. & S, gauge.
shown in the diagram. :

The circuit connections are as

£

ity
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S-W Pentode 4

(Continued from puge 355)
-

)8 Aerovox 4 mf. dry electrolytic condensers,
type E5-4 (TI cany (30, 31, 32).

1 Acrovox .0001 mf. mica condenser, type 1450
(12).

1 Acrovox 001 mf. mica condenser, type 1450
.

2 Aecrovox 025 mf, mica eondensers, type 1450
(22, 24).

2 Aerovox .1 mf. (each sectlon) double section
metal ease condensers, type 260121 (5, 10)
(15, 16G),

1 1. RO (Durham) 75.000-0hm, 2-watt metal-
lizedd registor, type MR4,

1 1. It. ¢'. (Durham) 2,000-ohm, 1-watt metal
lized resistor, type M4 (25A),
(4 FRONT —
B AL
17

3

et
30 O 25A ) 26
- i
20
31 u 1
== 37 P
| /28
| |

S e

Bottom view of Pentode Four.

TOP VIEW OF SHORT-WAVE FOUR WITH
*56 '57'58 AND PZ TUBES,
£ 28

[ I

o .

‘\\ FRONT P,
Plan view of fayout,
= R
| CATHODE =GRID
SOCKET
CONNECTIONS
OF
&
HEATER - YPE 56 TUBE
\
HEATER —» PLATE
SUPPRESSOR - SCREEN
GRID — Ly GRID
i CONTROL GRIO
CATHODE I« (TOP OF CAP)
| SOCKET CONNECTIONS
] . OF TYPE 57 AND
HEATER —={* 1 PLATE TYPE 58 TUBES.
HEATER _
SCREEN CONTROL
GRID =~ 4 GRI
SOCKET
CONNECTIONS
: oF
HEATéR 3w PZ PENTODE
P dd
, L HEATER PLATE
A

N

Details of socket connections.

1 I. R. C. (Durham) 200.000-ohm, 1-watt metal-
lized resistor, type MF1 (21).

1 I. R. C. (Durham) 2 meg,, 1-watt metallized
resistor, type MF4 (13).

1 Amperite self-adjusting line voltage control.
type S5A-5 (40),

1 ®*Trutest R.F. choke (20),

1 *Trutest andio transformer, 3-to-1 ratio, type
2C 1550 (26).

1 *Trutest power
mounting type 2C 1492 (35).

1 *Trutest 30-henry choke (75 mils),
2C 1571 (33).

1 *Trutest equallizer condenser, capacity 2 to
35 mmfs. (4).

1 *Trutest four-prong plug for speaker connec-
tion, No. 4B (284).

3 Alden four-prong sockets,
34, 40).

2 Alden five-prong sockets, wafer-type (25, 27).

2 Alden six-prong sockets, wafer-type (0, 14).

1 Crowe high ratio vernier dial with pilot
light (36).

1 Eby twin binding post for aerial and ground

connections (1).

Arcturus type 56 tube (26).

Arcturus type 37 tube (14).

Arcturus type 58 tube (6).

Arcturus PPZ pentode power output tube (27).

Arcturus 180 tube full-wave rectifier (34).

14 gauge. 13% X

type

wafer-type (284,

- e e

aluminum chassis, 12 to
10% x 2% inches high.
1 Wright-DeCoster dynamic speaker.
model, with 2,500-ohm field and pentode
(PZ, ’47) type output transformer (29).

* Trutest products are marketed by Whole-
sale Radio Service Co. of New York.

Note: Numbers in parentheses refer to cor-
responding numbers marking parts on diagrams.

4 European Stations
at Once!

(Continued from page 333)

the others had signed off or had faded out, so
we can’t inerease the simultaneous reception
record to five stations, although a fifth re-
ceiver, a National SW3 (centery was available,

The aerial employed for this stunt was a
single wire totalling about 50 feet and con-
nected permanently to an ordinary midget in
an upstairs living room. The lead-in runs
direetly over the radio tables in the cellar.
Short lengths of insulated wire from the aerial
posts of the short-wave receivers were simply
wrapped around the lead-in for a distance of
about 10 inches, onc right next to the other.
The important thing to remember is that these
individual wires were not aetually connected
to the lead-in. but were merely coupled to it
capacitively.  As many as six receivers have
been operated successfully in this manner,

One of the interesting things observed during
this test was that the fading of any one par-
tienlar station was not always the same on
the ddifferent receivers, when they were all
tuned to that station. This seems to indicate
that the receiving apparatus is somotimes re-
sponsible for annoying fluctuations in signal
strength that are invariably blamed on atmos-
pheric ‘*‘conditions.”

o
BROADCAST
RECEIVER

- 1042" N

TO
OUTSIDE
AERIAL

INSULATED
WIRE

INSULATED WIRE
6 TO 8 TURNS LOOSELY
WRAPPED,

SEPARATE LEAD-
INS TO SHORT WAVE
RECEIVERS

Counnccting four sets to one aerinl.
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Over 600 questions and
answers covering all
radio operator license

This new edition of Nilson
and Hornung’s well-known
book will help vou pass ex-
aminations and to know your
stuff better in any field of
practical radio. Brought
completely up to date. En-
larged to cover more ama-
teur work; also police, aero-
nautical and other radio.

Just
published

Nilson and Hornung’s

RADIO OPERATING
QUESTIONS AND
ANSWERS

350 pages, 6 x 9, 131 illustrations, $2.50

New 4th Edition
including:

—information on broadcasting, marine, aeronautical, police
and amateur operating

~—many new aquestions and arswers on latest types of
transmitters and other equipment

—more information on amateur operation, including un-
limited amateur telephone operator’s license

—new radio laws

~—new questions and answers or important technical, gen-
eral and theoretical topics

—regulations governing issuance of all classes of radio
operator’s ficense examinations

Every question is typical of those you meet on examina-
tions; answers  are  cemplete, illustrated. and give the
information essential® to meet every situation. For ama-
teurs,. short wave fans, men who are preparing for operator
examinations or technical positions, Radio companies give
preference to licensed operators for all positions. This
book gives quick, direct preparation for all examinations.
Examine it free.

Companion Book
Nilson and Hornung’s

PRACTICAL RADIO
TELEGRAPHY

Covers all types of transmitters and receiving sets,
Based on actual information demanded in the
theoretical part of government cxaminations. 380
pages, 3% x 8, illustrated, £3.00.

See these books 10 days FREE

Send this coupon

FREE EXAMINATION COUPON

r—-———— —————— — e e et e e gt vy

McGraw-Hill Book Co., Inc.,
330 W. 42nd St., New Yerk City,
Send me the books checked below postpaid for 10
days’” Free Examination. I will pay for the books
or return them within 10 days of receipt.
( ) Nilson and Hornung—Radio Questions and
Answers, $2.50
() Nilson and Hornung~—Practical Radio Teleg-
raphy, $3.00

Name ...... 000000000300000 00030000 0500 errae
Address ...iieiiiiieniie.., frereettetiiinearninan
City and State..........oiiieiinna... 00000000

Name of Company.........vevivunennnn. SWC-10-32 l
1 (Books sent for free examination to retail 1
‘ purchasers in U, 8. and Canada only.) —]
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HERE IT 1S!

How to become an

Amateur Radio Operator

We commissioned Lieut. Myron I’. Eddy, U. S. Navy,

tetired, to

write a book on this subject that would answer EVERY possible

question in such a way as has never been done before.
of experience in the amateur

Lieut. Eddy because his long years

field have made him pre-eminent in this line.

We chose

For many years

he was instructor of radio telegraphy at the R.C.A. Institutes,
and in this capacity he obtained a vast knowledge and insight on

the subject.

IHe is a member of the 1.LR.E.

(Institute of Radio

Engineers), also the Veteran Wireless Operators’ Association.

If you intend to become 4 licensed code operator,

if you wish to

take up phone work eventually, if vou wish to prepare yourself

for this important subject—this
This book covers literally

is the book you must get.
evervthing from

“soup to nuts” on

the subject, in such a clear and lucid manner that it will be of

great value to every student.

— 72
Doy oy
ages

soA THE COP\ °

Over 150
Ilustra-
tions

DIO’

and secure a PY
U.S.Government License

Conersi Radu Theory
Questions #ns Ansmers Coverng
the License Laamnation.

Not
LiLLT MyRO~ F COOY, 5
giE ki Sold
FLnLisHED BY
on
News-
stands

OTHER IMPORTANT DATA

The Amateur Self-Examiner. Some-
thing radically new—every amateur has
been looking for it.

Over 300 Questions and Answers on
radio subjects of interest to amateurs.

Latest Changes in Radio Law, rules
and regulations, including the new license |
requirements issued July, 1032, |

All information contained in this book
which you need to become a licensed ra-
dio amateur—and more! It tells you how
to build and operate an amateur radio

station.
WRITTEN FOR THE AMATEUR

USE COUPON BELOW

e e ettt et et et et et e e
SHORT WAVE CRAFT,

9y8SW Park Place, New York City,

Gentlemen:

1 enclose herewith 50c,
me, prepaid, a copy of your new book, “How to
Become a Radio Amateur and Secure a U. S,
Government license,” the book to be sent to me
immediately upon publication. (Send Money Order,
Check, Cash, or new U, S. Stamps. Register letter
if it contains currency or stamps.)

for which please send

Name

Partial List of Contents

Chapter 1. Ways and means
of learning the code. A system
of sending and receiving with
necessary drill words is supplied
so that you may go right to
work on approved methods.

Chapter 2. Concise, authorita-
tive definitions of radio terms,
units and laws, brief descrip-
tions of commonly used pieces
of radio equipment. This chap-
ter gives the working terminol-
ogy of the radio operator. All
graphic symbols used to indicate
the various parts of radio cir-
cuits are shown so that they
may be readily recognized when
studied in the following chap-
ters.

Chapter 3. General radio the-
ory, particularly as it applies to
the beginner. The electron the-
ory is briefly given, then waves

their creation, propagation and
reception. Fundamental laws of
electric circuits, particularly
those used in radio, are ex-
plained next and typical basic
circuits are analyzed.

Chapter 4. Descriptions of
modern receivers that are being
used with success by amateurs.
You are told how to build and
operate these sets, and how
they work.

Chapter 5. Amateur transmit-
ters. Diagrams with specifica-
tions are furnished so construc-
tion is made easy.

Chapter 6. Power equipment
that may be used with transmit-
ters and receivers, rectifiers, fil-
ters, batteries, etec.

Chapter 7. Regulations that
apply to amateur operators,

Chapter 8. Appendix, which
contains the international “Q”
signals, conversion tables for
reference purposes, ete.
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Coupling R. F. Stage

(Continued from page 347)

of 600 turns of No. 36 enameled wire is re.
quired; 100 turns per slot.”

This circuit is highly efficient because the
plate load more nearly approximates the plate
impedance of the R.F. tube. L2 and L3 are
the plug-in grid and tickler windings.

Probably the most cfficicnt method of coupl-
ing is to use inductive coupling between the
plate of the R.F. tube and the grid of the
deteetor.  This method is illustrated in Fig. 4.
There is no possibility of leakage from the
plate of V1 to the grid of V2, The primary,
L1, should have an impedance as high ags pos-
sible cownsistent with good selectivity. The
ideal method would be to employ a one-to-one
ratio transformer, llowever, the gelectivity
would be very poor, so the primary should
Lhave fewer turns. 'The ratio of turns between
primary and sccondary should be approximately
3 to 5. At frequencics above 10,000 ke., the
ratio should be about 4 to 7.

When using a sereen grid or pentode tube
as a regenerative detector, the inductive coupl-
ing method will give mueh quieter operation
than the other systems,

Audio Amplifiers

(Continued from page 347)

Iligure 1 shows a simple audio system capa-
ble of giving very tine reproduction. 1Its chief
drawback is that in most cases there is not
enough volume for loud speaker operation.

By using a screen grid or R.F. pentode in
the first audio stage and an output pentode
in the sccond stage, it is possible to produce
an amplifier giving good quality, together with
ample volume. Such a system is illustrated
in Fig. 2. By means of switch SW.1 the am.
plification of low frequency notes can be raised
or lowered as desired. By adjusting poten-
tiometer R4 the high frequency response can
be raised or lowered.
Figure 3 illustrates what is probably the
best scheme of adjusting frequency response.
It consists of a resonating system so designed
that it will be resonant towards the upper end
of the audio band. As the circuit is shunted
across the input to transformer A.F.1, the
frequencies near the resonance point of the
trap circuit will be by-passed to ground and
hence will not appear in the output of the
amplifier. By adjusting potentiometer Al it
is possible to alter the resonant frequency of
the trap circuit. Low note response is boosted
by closing SW.3,

Push-puli circuits do not offer any particular
advantages in short-wave work., as the ampli-
tude of signals is rarely sufficient to cause
overloading of a single type ’43, 47 or ’42 tube
in the output stage. If the receiver uses bat-
tery tubes, such as ‘31, '33, '38, '41, it may be
advantageous to use push-pull or even ‘‘push-
push’” (Class B) amplification in the output
stage to secure adequate undistorted output
for speaker operation.

In the diagrams the source of biaslng volt-
ages is shown as hatteries. This is merely for
simplicity in the diagram, as any of the com-
mon schemes of obtaining bias by voltage drop
through resistors may be employved if desired.
The circuits may he used with either battery,
automotive or A.C. tubes by making the usual
changes in the filament circuits.

In diagram 3 the A.F. choke, L1, may be the
primary or secondary of an A.F. transformer.
Try both to see which works the better.—
M. Harvey Gernsgback.

Antenna Condenser
(Continued from page 353)

It will be noticed that the maximum wave-
length reached by the lower band coils has
heen extended several meters. That is, a coil
with a given wave band with the single comn-
denser may be made to reach a few meters
higher by switeching both condensers into the
circuit. This feature of the arrangement may
be used to advantage with coils which fail to
overlap.—FEdgar Grafton, Jr.
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Real 3-Tube Receiver
(Continued from page 344)

Another point of interest: the coil L2 is
space-wonund to decrcase its distributed capacity,
The coils require only a four-prong form, and
may be wound on tube bases. Iowever, better
results arc obtained by using slightly longer
forms, which can be purchascd cheaply. The
coily are plugged into a standard tube socket.
This is mounted on a small square of bakelite
and raised about two inches from the panel
by means of long screws. This makes it more
accessible and keeps the field of the coil clear
of conductors.

The coil L1, used to couple the antenna to
the sect, is rather important. Tt may be wound
on a piece of ¥-inch hard rubber rod and may
be made plug-in. If the receiver is used with
a short antenna, L1 should have a certain
number of turns. This number is determined
by cxperiment. Several of these coils may be
wound having a different number of turns. For
cach particular band, the coil selected should
be the one which gives the greatest signal
strength. If an antenna of 50 feet or over
is uxed., a 1%-inch rod about two inches long
wound full of No. 30 D.S.C. wire will do.

It is noticed that regeneration takes place
in the screen grid of the detector, which gives
the effect of using two tubes for a detector.
RRegeneration is consequently independent of
the plate voltage. The regeneration and volume
control are exceptionally smooth and perfectly
quiet.

The tube shields are used to prevent the
set from picking up A.C. hum inductively from
nearby A.C. lines, They are not nceded to
prevent coupling or osciliation.

Little need be said about the adjustment or
operation of this set. Tt oscillates very readily
and will go down to about 10 meters without
ary trouble., The coils are easilyv wound and
the tickler does not require critical adjustment.
The farther apart L1 and L2 are spaced, the
better will be the selectivity. IHowever., a
distance of one-fourth to three-eighths of an
inch is a good value. The data for the con-
struction of the coils are approximate and are
only given for three coils, but more may he
wound easily.

An attempt to tune the antenna choke with
a parallel condenser provided little gain. Ifow.
ever, a small variable condenser in series with
the antenna did provide considerable gain when
tuned. It is suggested that this idea be tried
if more sensitivity is desired.

If a good “B” power pack is convenient. it
may be used as a source of plate voltage, Dry
batteries, however. will be found very suitable
and will last a long time, due to the low
current drain.

Data for Coils

Range L2 L3
18 - 26 meters 6 turns 6 turns
37 - 63 meters 10 turns 15 turns
61 - 103 meters 17 turns 30 turns
All the above coils are wound with
No. 28 D.S.C. wire.

Constants of the Circuit

¢ —.006-mf. mica condenser.
C'1—3-plate midget condenser.
C2—350-mmf. condenser.
C3-—100-mmf. mica condenser.
C4—40-mmf. mda condenser.
(3—1-mf. fixed condenser.
C6—.01-mf. fixed condenser.
[R1—500-ohm, 1-watt resistor.
R2—100,000-0hm, 1-watt resistor.
RA3—35-megohm grid leak.
R4—500.000-0hm petentiometer.
[t7—1.000-ohm, 1-watt resistor.
R(3—50,000-ohm potentiometer.
R7-—30-ohm center tap resistor.
S8\W1—S8ingle-pole double-throw switeh,
S\W2—_Single-pole single-throw switch.
TA—Aero Hi-I’eak.

I.3—National S-101 ccupler.

Television

Trend...

Timely developments 1n radio’s latest
wonder, Television, are published in
every issue of TELEVISION NEWS
—Mr. Hugo Gernsback’s latest mag-
azine. Rapid advancement in this art
today is becoming a repetition of the
radio cycle of years ago. Daily broad-
casts are becoming more numer-
ous and experimenters are follow-
ing in quick order in building
television sets for experimental
purposes. Foresight of its devel-
opment can be seen by the pioneers
of radio—they are equipping
themselves now with television
experience.

The articles published in
TELEVISION NEWS are of
primary importance to experi-
menters—they are simple in
construction, understandable
and replete with diagrams,
photographs and illustrations.

A Few of the Interesting Articles

Sight and Sound on the Same Wavelength
Televising the English Derby

Television Without Modulated Light '
Pointers in Lens Disc Design

How to Use Crater Lamps

A Simple Television Mirror Drum Scanner
Amplification in Television

Television by the Line Control Method

Controlling Light With Metal Films

Automnatic Synchronization

Ultra High Frequency Receiver Development
Television Disc Speed Indicator
Viso-Telephony in France

—— . — e ) Pt S —— — s ot it et o S e .

‘Television News,
98 Park Place, New York, N. Y. SWC-6
Mark X in square which offer desired:

[J As per your Special Offer, I enclose $1.25 (Canada and Foreign $1.60), for which enter my
subscription to TELEVISION NEWS for one year.

[JSend me a sample copy of TELEVISION NEWS for which I enclose 15¢ (U. S. Stamps or
coin accepted).

379
— —
| SEND 15¢
FOR SAMPLE
.~ (See Coupon)
The |
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Stoppani
Belgian Compass

RBeing a precision instrument, the Stoppani Compass lends
itselt admirably for use in the Radio Experimenter’s test

laboratory. 1t affords an ideal means of determining the
polarity of magnets, electro-magnets and solenoids carry-
ing current. MNince the combass needle Is itself a magnet,
having a North-seeking pole (which Is actoally the South
pole) and South-secking pote (which Is actvally the Nor'h
pole); amd since, as we all know, like poles repel each
other and unlike poles attract each other. it is merely
necessary to bring the compass in the vicinity of the mat-
net under test. The North pole of the compass needle
will tlien point to the North pole of the magnet under test
or the Soufhi pole of the needle will point to the South
pole of the magnet depending, of course, upon their rela-
tive posittons.

May Be Used As a Galvanometer

unifornt magnetic properties, high sensi-
tivity, and delicate frictionless bearings, the Stoppani
compass may be utilized to advantaxe as a hizhly precise
galvanometer for detecting electric currents in experlmental
or conventional radio circuits, The Compass is casily and
readily converted into said palvanometer by merely winding
geveral turns of ardinary radio wire completely around the
faco and lower case of the compass; leaving small spaces
between turns to observe the movements of the needle,
The ends of the wire are hrought out as test leads to ho
inserted in series in clreults under test. A detlection of
the eampass needlo in either direction indicates the pres-
ence of an electrie current, Inchdentally the intensity of
the current may be closely approximated <«inee the force
with which the needle gyrates fs proportional to the in-
tensity of the current flowing through the wire.

Stoppani Compass §s an ideal SURVEYORS instrument
with elevated sights. Tt is made of Solid Bronze, Parker-

Because of s

ized, non-rusting, graduated in 1/10, Ruby Jewelled, 4
inches  square, Titted in a hardwood case, with set
gcrew in corner to held needfe rinid when not in use.

The United States Government paid more than $30.00 for
this precision instrument.

Our Price $4.50
Gold Shield Products Company

SWC New York, N. Y.

— LYNCH

Noise-Reducing Antenna Products Solve
the Interference Problem!
Practically noise-free results on all waves, long and
short alike.  For the broadeast listener, the short
wave and television experimenter and the “‘ama-
teur.”” No servicemman should be without these
LYNCH Antenna Producis which have proved their
ability, by test, to eliminate bhackground racket.
Idcal for suburbs as well as the most congested city
areas. Very simple to ‘‘hook-upy’” to any receiver.

Better performance assured.
LYNCH Transposition Blocks
Extremely durable. Made of “‘Lynchite,” a
new material, recognized for its great re-
resistance and natural freedom from elec-
trical losses.
Handy Complete Kit of 10 Blocks...$2.50
LYNCH Cage-Aerial Spreaders
(ireat pick-up qualities and freedom from
direetional effect. Alse made of “*Lynchite.””
Handy Complete Kit of 10........... $2.50
“U, S. Navy Standard’’ Antenna
Insulators
Prevent electrical luss or leakage across the

102 Chambers Street

LYNCH

antenna  insulators. Kit of 8...... $3.00
LYNCH Commercial Antenna !nsulators
Patterned after the °*‘U, 8. but for use

wliere the tensile strength of the “U. S.

is not required. Kitof 8...... $1.50
LYNCH ‘‘All-wave’’ Antenna Coupler

Secures best possible results with any of

the noise reducing antenna systems recom-

mended by wus........ Dooooo veeeies 31,50

Servicemen—Discount of 40% from above List Prices
Send order TODAY or write for new,
tllustrated and descriptive folder.
LYNCH MFG. CO., Inc., 1775SW Broadway, N. Y.
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Fourth Prize Winner ~ June Contest
Harold Johnson, Fargo, N. D., $7.50 Prize

In the last issue of
SMOR'T WAV E
CRAFKT space did not
permit the publica-
tion of the 4th pri
winner's article (Har-
old Johunson), and we
are pleased to pre-
<ent a desceription of
Mr. Johnson’s re-
ceiver herewith, This
short - wave recceiver
worked very nicely
on test; the regencer-
ation control having
heen found extremely
smooth., This set is
self - contained, hat-
and apparatus
being contained
oune cabinet,

teries
hoth
in the
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FIG. 1
C1:=.00005-MF. VAR COND C6= .25-MF, FIXED COND
C2= .0001-MF. 0 Rli= 9 MEG. GRID LEAK
C3=.000L-MF FIXED COND. R2= 0-500,000 OHM VAR, RES,
C4=.000L-MF » R3= BRADLEYSTAT
C5=.006-MF * L4s= CHOKE COIL
The eircuit which was

finally adopted is
This consists of a type 253
pentode in the conventional regenerative de-
tectar cirenit. The set is inducetively eoupled
to the antenna Ly means of the primary coil
1.1.  The secondary coil L2 is tuned by the
virinble condensers C and C2. Condenser C1
is the main tuning condenser, Condenser C2
is not used as a tuning control but as a wave-
length ehanger.  When tuning, this condenser
is set at marimum, half, or mintmum capacity.
Thus each of the four plug-in coils has three
different ranges. ‘This makes the set as easy
to tune as a receiver having twelve National
plug-in 6-prong forms, according to the speci-
fications., IRegeneration is controlled by the
variable resistance R2.  The filament supply
conxists of four tiashlight cells wired in series
parallel.  Two small size 22,5 volt I3 bat-
teries  constitute the plate supply. Binding
posts are provided so that external batteries
may be used when desired.

The set is constructed in a wmetal cabinet
measuring H” wide by 6” high by 9”7 long. A
wooden subpanel 57 wide by 9” long is mounted
217 above the bottom of the cabinet. The
front of the subpanel is supported by two
small wooden brackets. The rear of the sub-
panel rests directly on the batteries. .\ strip
of wood 1347 by 9”7 separates the battery com-
partment from the front of the set. See IFig.
2 for a sketeh of this. The two variable con-
densers, the regeneration control, and the filas
ment switch are mounted on the front panel
as shown in Fig. 3. The regeneration control
must be insulated from the panel by means of
bakelite washers. The antenna and ground
binding posts are mounted on the left end of
the cabinct. The bypass condensers C3 and
(6 are mounted on the wooden strip which
forms one side of the battery compartment,
The remaining parts are mounted on the sub-
panel as shown in IFig. 4. When all the parts
have heen mounted, the set should bhe wired

shown in Mg, 1.
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according to the schematic diagram. This 13
so simple that no special instructions should
be necessary. When the wiring has been com-
pleted and thoroughly checked, the batterles
should be connected to the proper binding posts.
Then insert the tube and the 93 to 200 meter
coil. Connect the antenna and ground to the
set. Turn on the switch and advance the fila-
ment rheostat until the tube just begins to

glow. With condenser C2 get at maximum no
trouble should be experienced in receiving

broadeast signals in the vicinity of 200 meters
when the regeneration control is advanced. If
the set will not oscillate, increase the number
of turns of the tickler. If the set goes into
oscillation with a thud, reduce the size of the
tickler. Also try different «walues of grid leak.

Practically all of the parts used in this
receiver were on hand when the receiver was
constructed. Persons who desire or must use
new parts are advised to substitute parts of
more modern design. The list of parts used
in the receiver together with the recommended
substitutes are given below:

COIL TABLE
15-30 METER CoriL
L1 L2 L3
5 T. No. 26 dsc 4 T. No. 20 ds¢ 5 T. No. 26 dsc
30-60 Merer ColL
10 T. No. 20 ds¢ 5 T. No. 26 dse
60-110 MeTER COIL
6 T. No.26 dsc 20 T. No. 26 dsc
95-200 MeTER COIL
8 T. No. 26 ds¢ 40 T No. 26 dsc 9 T. No. 26 dsc
Coils wound on National forms; % -inch spac-
ing. between windings.

6 T. No. 26 dsc
8 T. No. 26 dse
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(‘1—Pilot 13 plate midget condenser
(2 Pllot 23 plate midget condenser
(3 _#angamo 0001-mf. fixed condenser
C{—Polymet .001-mf, fixed condenser
53— pPilot ,006-mf. fixed condenser

G Muter 25-mf. fixed condenser

1 —Tobe © megohm grid leak

It Lleetrad 0-500.000 ohm Royalty 25 ohm
resistor

R2—Bradleystat rheostat

1.+ —Wireo radio frequency choke coil

SW-—ICA filament switch

4—National “6 prong” coil forms

1—XNational coil socket

1—3x6x9 metal cabinet (1—5x6x9 Alcoa alum-
inum can I‘(‘C()Hllll(‘ll(](‘dl

1—Pilot Kilograd dial (National or Kurz-Kasch

National U. S. W.
Converter

(Continued from page 351)

getting of the oscillator is cqual to the detec-
tor frequency plus the intermediate frequency.
Under certain conditions, where the capacity
of the tubes employed vary somewhat frowm
normal, the padding condenser may be almost
at its minimum eapacity. It will now be
found that by rotating the detector trimmer
control the background noise will peak at ap-
proximately half ecapacity., Further reducing
the regeneration will broaden the peak and
reduce its amplitude, until finally it will no
longer be apparent.  Advancing the regenera-
tion, the peak will inerease until the point is
reached where the detector actually goes into
oscillation, at which time the converter will
be practieally inoperative, due to detector over-
load from its own osciltation and due to LI
overlond by the strong beat between detector
and escillator,

S-W Beginner

(Continued from page 356)

correspond In ' minutes and seconds with the
Greenwieh ttme, although the hours vary one
hour forward or back for each meridian east
or west of (reenwich., In the TUnited States
the standard times are: Rastern, 75 degrees
west (five hoursg slower than Greenwich) ; Cen-
tral, 00 degroes west (six hours slower) ; Moun-

tnin, 105 degrees west (seven hours slower),
and Pacifie, 120 degrees west  (eight hours
slower).

A very useful time conversion chart may be
obtained by sending 10 cents in coin to the
Superintendent  of Documents,  Government
I'rinting Office, Washington, D. (., for a copy
of Miscellnneous PPublieation No. 84, entitled
“Standard Time Counversion Chart.”

Skipping and Fading

A transmitting antenna sends out radiations
which move in  straight lines, as shown in
Iig, 2. The waves which travel along the
surface of the earth are called ground waves
and those which are directed upward are the
ghy wares. Actually the ground and sky waves
are identieal, except for the direction of travel.
The ground waves follow the surface of the
earth and pass through mountains, cities,
forests, ete., and are slowed down and weak-
ened by these obstructions. This weakening
effeet is so strong that the ground waves are
practically non-existent at 500 miles, depending
of course on the wavelength and the power
used, It is evident that if the ground waves
atone were heard in our receivers, long dis-
tanece transmission would be out of the question.

The sky waves do not travel in straight lines
indefinitely, for i§ they did they would never
return to the earth and would not affect our
sets,  According to the Ileaviside layer theory,
there  exists around the earth’s surface, at
varying heights, an enveloping layver of ionized
gax.  This lonization may be caused by radia-
ttons of clectrons or ultra-violet lght from the
sun. in any event, this layer is thought to
e present around the earth, When the sky
wnves reach it, they are reflected from it as
showu in Fig. 3 in a similar manner to the
way lght rays are refleected by a mirror.

This refleeting layer explaing skipping. As
goon from Filg. 3, the receiver may be located

37 dial recommended)
1—=Silver-Marshall 5 prong tube socket (Lby
wafer socket recommended)

2—Yaxley tip facks

6 linding posts

2—Burgess type 4136 B batteries
4-—Durgess No. 1 Unicells.

so far from the transmitter that it does not
receive the ground waves, If the refleeted

sky waves return to the earth beyond the
location of the receiver, no signal will be re-
coived,  This reflection may also explain fad-
ing, for if the reflecting layer is not constant.
the point at which the reflected wave hits the

earth may vary, causing the signals to keep
fading and returning.
Fringe Howl
A great many short-wave reccivers are

troubled with a condition known as fringe howl
which prevents their correct operation. When
the regencration is increased just under the
point of oscillation, the receiver starts to howl
or hum, This trouble is not very prevalent in
sets without amplification, but when the re-
ceiver uses two audio frequency stages, it often
becomes unmanagable.

Increasing the amount of regeneration will
stop it, but it is sometimes desirable to operate
the set just under the point of escillation.
One simple method of eliminating the trouble
is to connect a resistor of about 100,000 ohms
(the grid leak type) across the secondary of
the first audio transformer. Those of us who
built the Beginner’s Short-Wave Set will not
be Dbothered with this diffienlty yet, as we have
not added the amplifier to the set.

Dead Spots

A great many short-wave sets are troubled
with so-called dead spots or points on the dial
at which the set will not oscillate.

In the first article of this series, we found
that if a coil was placed in the proximity ot
another coil which wax connected to a source
of current, a current would also be picked up
in the second coil.  This may be expressed in
the following manner: 1f a coil is coupled to
a seccond coil with a eurrent flowineg, the first
will absorb energy from the second.

This is what happens at the dead spots.
IY'or some reason, a eircuit tuned to that par-
ticular trequency is absorbing current from

the coils of the set. The trouble is most com-
monly eaused by the acrial being tuned to
that frequeney and the energy is absorbed in
the antenna system.

The solution to the problem is evident. The
aerial must be tuned to a different wavelength
at which there are no stations. This may be
done in any one of three ways, The first is
to change the dimensions of the aerial, either
making it longer or shorter, This is not always
practical, both beeause of structural difficulties
and also beecause it is diffieult to know what
length will eliminate the trouble. It would be
very disappointing to find that the wavelength
of the aerial had been shitted to another wave-
band where stations might be received.

The sccond method is to conneet a small
variable condenser in series with the acrial
lead, in order to tune it to another point on
the scale at which no stations are heard.

The third method is to tune the aerial to
an entirely different waveband. by connecting
a coil and a condenser in the aerial cireuit.
A coil such as the one described in the article
last month for eliminating broadeast inter-
ference will be suitable. It may Dbe used for
the dual purpose of changing the fundamental
wavelength of the antenna and also stopping
broadeast interference, by tuning it to the
point where the broadcast station disappears
and the oseillation returns. The dimensions
of this wave-trap are repeated in Fig. & for
the benefit of the reader.
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MAGAZINES

for One Price

Until the 30th of July,
is yours—this chance to read radio’s two

this opportunity

great magazines, SHORT WAVE CRAFT
and RADIO-CRAFT, at a saving of $2.00.

Regularly the rate for eight months of
RADIO-CRAFT and SHORT WAVE CRAFT
is $4.00. For a brief period only, our
readers can enter their subscription to re-
ceive both magazines for $2.00. This is a
reduction of 30 per cent and represenfs a
saving of $2.00.

SHORT WAVE CRAFT you have read, and
it is needless for us to say that you are
well pleased and want to read every issue.
It is the “Town Crier” of new develop-
ments in the short wave field.

And RADIO-CRAFT, also edited by Hugo
Gernsback, is. the radio magazine selected
by the greatest number of service men,
dealers and radiotricians. Of course, thou-
sands of amateurs read RADIO-CRAFT,
too. Each month, men of outstanding
prominence in the radio field contribute
articles of real interest to all.

Mail Coupon TODAY!

SHORT WAVE CRAFT SWC 3-6

100 Park Place, New York, N. Y,

As per your special offer, I enclose $2.00, for which
you are to enter my subscription to SHORT WAVE CRAFT
and RADIO-CRAFT for the next eight months.

Name

ANNOUNCEMENT !

Due to the increasing de-
mand for the Blair Universal
10 Watt Transmitter ap-
pearing in August SHORT
WAVE CRAFT, we offer this
M unit in kit form with all

it ves” §55. 00

Parts also sold separately.
Write for our price list,

Amateur and commercial
transmitters designed to your
specifications.

BLAIR RADIO LABS.

18 WARREN STREET NEW YORK, N. Y,
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RADIO+

A Host of Other Interesting
Scientific Subjects—

TELEVISION CONSTRUCTION
ELECTRICITY METAL WORKING
PHOTOGRAPHY PHYSICS
AVIATION ENGINEERING
WOODWORKING METALLURGY
AUTOMOBILES PUBLIC ADDRESS AND
PATENTS AND SOUND EQUIPMENT

INVENTIONS HOUSEHOLD AND
NEW DEVICES SHOP HINTS

AND OTHERS

{0 ;;“;;:

2 4 Colur Caver
2 Over 450 lllustrations
96 Papges—9x12 inches

R. HUGO GERNSBACK’'S Ilatest

magazine contains the most import-
ant and recent developments in Science,
Mechanics, Radio, Television, Aviation
and Chemistry. ¥For everyone, regardless
of age, EVERYDAY SCIENCE AND
MECHANICS will be found to be useful
«nd instructive. Thoroughly illustrated
with scientific events from all parts of
the world, and helpful to thousands of
high school, university students and in-
structors who wish to advance their
scientific knowledge.

Many excellent pages for the home
workshop man who finds pleasure in
building things; experiments in electric-
ity, chemistry and formulas of all kinds.

SPECIAL
OFFER'!

8 Months
for $1.00

Clip Coupon Now and Mail!

I"-""-"""'"""-----—-—"-'"'""-"|
1 EVERYDAY SCIENCE MECHANICS 1
0 100 Park Place, New York, N. V. Sw-3-6 1
1 ‘T enclose herewith One Dollar for which !
= you are to enter my subscription to EVERY- 1
1 DAY SCIENCE AND MECHANICS for the j
1 next Eight Months. 1
1
= Name ....oiviiviinrnenocnnes 80006600000000 =
1
: Address .....ccivimiiianine 8080080060 8000000 :
1 1
B City.evenereneniniiens State........ . 1
1 Canadian and Forelgn Subscriptions Not Accepted :
'---_ -

SHORT WAVE CRAFT for OCTOBER,

of the month

July 21—DBelgian Independence Day, 4 to 5
pm. ( N. B, (.) (WSXK, 6,140 and 11,870
ke., KDK.AL)

July 21—DPreview of the Olympic Games, 12
midnight to 1 am. (N. B. C.) (W2XAF,
0,530 ke, WGY.) )

July 21—DBrazilian American Coffee, 5 to 5:30
pan., . Do S, T (N, B. C) (WSXK, 11,870
and 6,140 ke.,, KDKA))

July 21—King Albert of Belgium speaking from
DBrussels, 6 to 6:50 p.m. (C. B. 8S.)

July 21—DBritish Imperial Economic¢ Conference
from Ottawa, Canada, 11 to 11:50 a.m. (C.

3. 8.)
July 23—Frankfurt Music¢ Festival from Frank-
furt, Germany, 4 to 4:30 p.m. (C. B, 8.)
July 31—Davis (up Finals from P’aris. France,

1T to 11250 an and 1 to 1:30 pom. (C. B, S.)
August 1—Speeches by the Prince of Wales and
President of I'rance at unveiling of new war
memorial at Thiepval, FFrance, 10 to 11 a.mn.

(C. B, 8

August 1 to 13, inclusive—Olympie Resumes,
12 to 12:15 am. E. DS, 1T, ( N, B. )
(August 13 program wasx subsequently can-
eelled.) (W8XNK, 6,140 ke.,, KDKA.)

August 5—=Short waves relayed orders from
Capt. L. 1. Gover, in the Marine Barracks at
Washington, I). (., to a dress parade of ma-
rine reserves held at the Great Lakes Naval
Station in Chieago, 111, The marines at Chi-
ago also marehed to music played by the
famous marine band in the Washington bar-
racks, where Capt. Gover broadcast his com-
mands, The orders were transmitted to Sta-

tion KYW at Chicago, then through loud
speakers on the parade grounds. (N. B, C.)
August 8—XNational Radio Forum. (N. B. C.)
(W2XAF, 9,530 ke.,, WGY.)
August 11—7President IHeover's Speech, 10 to

11 p.m. (N. B. C.) (Ierbert Ioover’'s ad-
dress of acceptance of the Republican re.
nomination for the presidency of the United
States was heard in Europe, Africa and South
America, as well as in this country, through
plans perfected by the National Broadeasting
Company and associated stations. The speech,
which was delivered Thursday, August 11, in
Constitution IIall, Washington, shortly after
10 p.m., . D, 8 T. was carried throughout
the United States over a coast-to-coast N. B,
C. WEAF network. KDKA, Pittsburgh, short-
waved the address over two frequencies—
through WS&XK on 6,140 ke.,, and through
WINK on 11,870 ke. WGY, in Schenectady.
short-waved through W2XAF on 9,530 ke.
These three transmitters covered Europe,
South America and Africa. To reach the
latter continent clearly, especially South Af-
rica, W2NAW utilized a vertical antenna in-
\h-.ul of the usual directional type.) (W2XAF,

1,530 ke, WGY; W8XI, 6,140 ke, KDKAL)

:\llf_’ll.\t 11—~Cerman Constitution Day, 4:30 to
5 p.m. (N, B. C.) (W2XAD, 15,330 ke,
WGY.)

August 12—TFirst rebroadeast from a glider in
flight, using H-meter wave pick-up. Voice of
glider pilot, J. KK, O’Meara, heard by N. B. C.
listeners-in via Station WEAF. (N. B. C))

August 13—Senator Guglielmo Marconi an-
nounces he has solved the problem of ecarry-
ing on long distance radio communication by
means of J7-centimeter waves (22.8 inches
or a little more than % meter). Both phone
and code messages were sent and received
over a distance of 162 miles, or 270 Kkilo-
meters.

August 15—Broadcast from airplane of Louise
Thaden and Frances Marsalis attempting to
break the women’s endurance flight record,
4:45 to 5 pm. (C. B. 8.)
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SWAPPERS

SWAPPERS are swappers of corresdon-
dence. During the past few years we
have noted that Short-Wave enthusiasts
love to get acquainted with each other
by mail in order to swap experiences.

Use a postcard only. Never write a
letter. Address postcard as follows:
SWAPPERS, c¢/o SHORT WAVE CRAFT,
96-98 PARK PLACE, NEW YORK, N. Y.

On the blank side of the postal PRINT

- clearly your name, address,~city and State:
nothing else! No charge for this service.—
EDITOR.

EMMITT ARNOLD, WSGHN

Nuangola, Pa. .
MICHAEL AMELIANOVICH

1723 So. Halsted, Chicago, Ill.
GLEN AKINS, W3ART

Railroad, Pa,
GEORGE J. BARMANN

232 West Second St., Chillicothe, Ohio
AUG BECKER

831 Alta Vista, Dubuque, lowa.
R. J. BERTHOLD

723 Wesley Ave., Oak Park, Il
B. F. BIANCHI

602 TEMKO TERRACE, Daytona Beach, Fla.
EDWARD BOGART

5650 Stevens Ave., Minneapolis, Minn.
DAVID BOYERS

106 S. High St., Hillsboro, Ohio.
ROBT. BRANNOCK

5533 Winthrop Ave, Chicago, Ill.
ALAN I. BREEN

58 Pine Hill Terrace, Dalmore, Dunedin,

New Zealand.
FRED W. BREWER

25 Varney St., Salem, Mass.
BILL BUCKBEE

512 Lake Shore Drive, Escanaba, Mich.
LEROY BURGEE

Sulphur Springs, Missouri.
0. MARSHALL CHAMBLESS

508 Thompson St., East Point, Ga.
CECIL L. CHENEY

13 Valentine St., Roxbury, Mass.
FRANK COPEMAN

15 West 37th St.,
CLARK CRESSMAN

116 W. Eighth Ave., Conshohocken, Pa.
ELMER R. DAVIS, WIJEQ :

4545 - 45th Ave. So., Minneapolis, Minn.
CARL DEWEESE

287 Robbins Drive, Newark, Ohio.
GEORGE DEVITT

204Dawson St., Wissa., Phila., Pa.
M. J. DREYFUS, NATL SW3

Legion, Tex.
D, DUTRA

General Delivery, Monterey, Cal.
ERNEST G. FAIRBANK, SWHU

694 Randolph Ave., Milton, Mass.
JOHN S. FORD

25 Chesapeake Ave., Phoebus, Virginia.
ELWOOD E. GARVINE

Ridge and Naamans Rds., Claymont, Del.
GEOFFREY E. GAUNT, 172, St. Leonard’s Road,

Girlington, Bradford, Yorkshire, England.
DONALD J. Geiken.

1346 10th St. North, Fargo, N. Dakota.
JOHN F. GROVER

4852 Imperial Highway, Inglewood, Cal.
CHARLES E. GUMLEY, W4DH

317 East Park St., Lakeland, Fla.
WILLIAM F. Haggard

N. R. I. Student, Acton, Indiana.
ROGER H. HERTEL, ' KMMJ

Clay Center, Nebr.
RALPH HITSMAN, WSGKP

600 So. Boston St., Galion, Ohio.
JOE HOFF

3455 Fremont Ave, No., Minneapolis, Minn.
LEMMIE L. HOLLAND, wW4QI

Pittsboro, N. C. ,
THEODORE JACOBS

3416Minnesota Ave, Duluth, Minn.
ERNEST W. KANGAS

424 Balsam St., Box 563, Route 2.,

Iron Mountain, Mich. -
HAROLD KLOTZ

3470 Pulford Ave., Detroit, Mich.
FRANK LESTER

Box Neo. 274, Marlboro, New York.
ROBERT LANGEVIN

4111 Carthage Rd., Toledo, Ohio.
LEWIS LAURY

14 East 4th St., Boyerstown, Pa.
LEONARD A, LAWRENCE

2, Temple Road, Acton Green, Chiswick,

London w4, England.
PAUL LOMASTER

R. F. D. 5, Bentonville, Ark.
E. DEAN McCOLLUM

618 Sherwood Ave., Youngstown, Ohioc.
ALEXANDER T, MIRANTE

321 Clinton St., New Britain, Conn.

New York City, N. Y.
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FREE! _— JUSTOUT

Nothing
Like it

in Print

1000
[llus.

100
Pages

GREAT
BOOK

8"x 11 " found in any radio text book on the subject. Among the
2 new technical information listed in this_buek are the fo!
- NEW FROM BEGINNING TO END. lowing: Modernizing old radio sets.—Repairing speakers
ENTIRE EDITORIAL SECTION IS NEwW— and headphones.—Making superhets out of old T.R.F_re-
. ot o o Sl Tonine. Comsitermle e s e ST SU S comsTifon Gt o e Tamess

CIRE at last i ¢ devated to a WAVES. M y 05 $
H TREATlgE l:oﬂl;sne“(;_ RADIO AND SHORT WAVE This alone is worth its weight in gold. All the informa GERNSBACK “MEGADYNE .ONE.'T.UBELOUDSREAK,ER
Ingt A - Considerably Jurger and more  tion necessary for the Short Wave beginner to bee . RECEIVER.—Short wave coil winding data.—Discussion
structive than nur No. 94 issue, If you had our - Dt : R s DLGDIMEY on short wave adapters, converters, receivers and how to
Treatlse No. 24, you are familiar with the ty £l regular “ham’ is incorporated in this excellent Treatise.  pyjld them.—Amateur transmitters and how to construct
we publish; but the No. 23—-what a book! ENT wok  Nag. 25 1S NOT JUST ANOTHER CATALOG. It contains  them.—Television receivers.—New complete Radio Craft

. 2 a book! ENTIRELY more valnahle and un-ta.date infarmation than can be  Tube Table —Numerous radio kinks, ete., etc.

WRITE TODAY.

Enclose 4c for postage.
Book sent by return mail.

Due to great cost of this book, no
attention paid to postcards or let-
ters that do not contain postage.

This book is not just another catalog but a veritable mint of radio

information which will be of infinite and everlasting value to you.

RADIO TRADING CO.

25A WEST BROADWAY NEW YORK

www americanradiohistorv com


www.americanradiohistory.com

384

SHORT WAVE CRAFT for OCTOBER,

tunities than ever before. Dut you've got to be wide awake if
you expect to benefit by them! You can’t stand still in a world
can’t climb upward if your ambition

that’s going ahead. You

is merely to hold on. Face the facts—it’s training that counts
today! Many of your associates and competitors, realizing
these facts, have enrolled for International Correspondence
Schools Courses and are devoting
them. Your own welfare, your future says—‘‘Mark and mail

the coupon today!”

INTERNATIONAL

This is no time for sleeping, man! Things are happenin
‘ o g I
—the world is making new demands, offering more oppor-

r their spare time to study of

CORRESPONDENCE

“The Universal University”

Without cost or obligation, please send me a copy of your booklet, “Who Wms and Why,”? %
and full particulars about the subject before which 1 have marked X:

BOX 2882 SCRANTON, PENNA.

1 \rchitect

| Architectural Draftsman

] Building Estimating

] Wood Millworking
] Contractor and Builder

} Structural Draftsman
[ ] Structural Engineer
] Electric Wiring

] Flectrical Engincer

1 Electric Lighting
JWelding, Electric and Gas
L} Reading Shop Bluceprints

TECHNICAL AND INDUSTRIAL COURSES

[ ] Telegraph Engineer

] Telephone Work

| ] Mechanical Engineer

1 Mechanical Draftsman
[ | Machinist

[ ] Toolmaker

| Patternmaker

| Pinefitter [ Tinsmith
1 Bridge Engineer

1 Bridge and Building Foreman
1 Gas Engines

(] Dicsel Engines

[] Aviation Engines

[ Automobile Mechanic

|} Plumbing [ Steam Fitting
1 Heating [ Ventilation
_J Sheet Metal Worker
Steam Engineer

Steam Electric Engineer
Civil Engincer
Surveying and Mapping
Rdn;umtlon

R. R. Locomotives

g

| 1I I

R. R, Section Foreman

BUSINESS TRAINING COURSES

[1 Business Management [7] Cost Accountant [ Business Correspondence
| | Office Management JC. . Accountant [ Lettering Show Cards  [] Signs
|1 Industrial Management ] Bookkeeping { ] Stenography and Typing
I’ersonnel Management [ ] Secretarial Work [] Complete Commercial
|_J Traffic Management (] Spanish [] French {1 Civil Service [ Mail Carrier
L] Accountancy [] Salesmanship [ Advertising 3 Railway Mail Clerk
NAIME ittt e e ssess s sa e sns —— AGlaaraanavuniunnnn, Address ..o
CllYenreeeeeeeeecteeetecteete ettt s e st ssesaeeseesaesteseasneeensessssaren S1Gle.nnenaaennn.e. O w.Occupation.........

[ R. R. Bridge and Building Foreman
[J Air Brakes {7 Train Operation
{] Highway Engineering

[J Chemistry [ Pharmacy

[] Coal Mining Engineer

[J Navigation [] Boilermaker

[ Textile Overseer or Supt.

[ Cotton Manufacturing

] Woolen Manufacturing

[] Agriculture [ Fruit Growmg
| I’ou'try Farming [] Rad

[] Marine Engineer

[] Grade School Subjects

[J High School Subjects
College Preparatory
Illustrating

{] Cartooning

[J Lumber Dealer

19 32

WARE [

FACE THESE FACTS'

SCHOOLS

? oeen weseasudensan se0essetesrcen

If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, L:mxted Montreal, Canada

www americanradiohistorv com
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There is a
“CERTIFIED”

TRIAD

TUBE
For every SHORT WAVE requirement

— HERE ARE A FEW —

-1.866 T 108 T-82 T-31
A mercury vapor rectifier | This new type of 210 tube for } Mercury Vapor Full | Super Control R.F. Ampli-
tube that will give a uni- | amateur transmitters, which is | Wave Rectifier. (Not | tier Pentode Radio F:re
form voltage output re- ]| known as the Triad 210-Special, interchangeable with | quency Intermediate Fre
gardle of the current | incorporates a number of im Type T-80.) quency of 1st Detector
drain up to the maximum | provements which make it pos (battery operated) Recei-
Fil. Volts—2.b ver.
peak plate current of the | sible to use this tube in circuits . -
tube which, up to now, were a prac- Fil. Current—3.0 Fil. Volts—2.0 D.C.
Pil. Volts—2.5. tical imposaibility. For instance, | A.C. Volts per plate | Fil. Current—.060 amps.
Fil. Current—5.0 Amp the type 210-Special is conser- $00 max Plate Volti;ge 180 max
VMax. Peak Inverse Volt atively rated to carry a maxi- | D.C. Output 125 | Screen—67.56 max.
7 500 mum of 800 volts on the plate, mils. Grid, -3 min . ,
Max. Peak Plate Cur 060 | as compared to the present rat. Plate Current—2.8 mil
Amp ng of 425 volts. . Screen Current—1.0 mil.
Approx. Voltage Drop—11 ist $1.25 .
rilta List %2.75
: List #8.00
List $7.50
e - 205D T-16 “HONOR
Special power amplifier. | Class “B” Amplifier.
Pf;or use (;n spec(lial ampli- | Fil. Volts—2.5
ers and sound mMOVINE | Fil, Current—1.75.
picture equipment. Plate Volts—400
Fil. Volts—4.5 volts ma:
” Fil. Current—1.20 amps
o Sl Plate Voltage—350.0 volts. List N
== Grid Voltage, -15.0 volts ist #1.50
What List $7.50
“CERTIFIED”
Mean BUILT™
TRIAD MANUFACTURING €O, W(
CERTIFIED TRIAD TURES are the result of Se f o I ¢ Pawtucket, R. L.
maRg years' experience. Al the guesswork ‘nd for pamphlet giving Gontlom
hae " been eliminated. They are dm\ed. complete list and full data Plea.: end T =
anifaciured and tested by the t ern se send me ) e types ertified
'Tn“n‘:hl‘v:"n‘nn:: are P’:\l’\l‘fﬂ' hv":‘:illﬂl ow’rl'- on all (‘l' RT'%'F‘D TRIAD cash o
ato! No better tubes can be bought. TURKS for Short - Wave Triad Tubes for which my money order $
it your local dealer cannot supply you with = is enclores sfa
these special tubes you may order them direct
from the factory by using the attached coupon
accompanied by your money order or eheck Name
Al - Addres«
City State
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SILENT TUNING:---

The weakest carrier wave is registered on the
signzl indicator and can be tuned with precision
and perfect silence without disturbing atmos.
pheric noises.

SIGNAL INDICATOR

A meter directly above the dial indicates, not
only the weakest signal, but allows the operator
to tune into a signal perfectly. Guess work is
entirely eliminated. Comparative signal strength
is indicated.

UNDISTORTED HIGH
AMPLIFICATION:

Three stages of push pull with new system of
twin-grid detection allows tremendous undis-
torted amplification of the high gain I. F.
amplifier. . The handling power of this system
seems to be unlimited and tremendous volume
on weak signals can be had if desired.

AUTOMATIC VOLUME
CONTROL - - - -

There are two paramount advantages in good
automatic volume level. First, in tuning from
weak to strong signals; and secondly, in holding
a steady volume level on fading stations which
is so common in short wave reception. The
effect of this new Lincoln feature is so effi-
cient that a near-by stroke of lightning registers
only a muffled sound in the speaker; it has the
same effect on all sharp electrical interference.

NEW FIDELITY

Twin-grid detection preceded by push pull in-
put I. F. transformers and followed by two
stages of transformer coupled push pull stages,
produces an undistorted register of a wide band
of frequencies, giving a perfectly balanced out-
put with realism hard to associate with radio.

All of the new reactions in the SW-33 model
are what we all have wanted for years,—they
are here for you today—thanks to Lincoln’s
foresight in radio possibilities.

LINCOLN

~De fuxe Keceivers

THE NEW DEVELOPMENTS

have made the new DeLuxe SW-33 just about as ideal a receiver as one
could hope to own. The use of five variable mu tubes controlled by thz
new twin grid second detector and followed by two transformer coupled
push pull stages has opened the gates to new ideas of enjoyable distant
reception.

The signal indicator locates carrier waves which are difficult to hear;
many times the carrier is not being used or modulated as is the case in
transatlantic phone. The signal indicator registers these silent carriers
and enables you to be accurately tuned, ready for the voice to be heard.

WHEN THIS CARRIER IS TUNED, ATMOSPHERIC NOISES
ARE REDUCED TO A MINIMUM, AUTOMATICALLY.

Distant stations can be tuned silently, and volume then brought
up to desired strength (volume control does not affect sensitivity).
Perfect volume level on short wave stations is another great asset in
the new Lincoln. If you have ever tuned in a foreign short wave
station, or even many of our short wave stations in the U.S.A,, you
will appreciate the great value of uniform volume level.

The performance of Lincoln equipment has been known the world
over for years. Its use by Polar Expeditions, broadcasting stations, both
domestic and abroad, U. S. Naval Station operators, and hundreds of
super critical DX fans, has proved Lincoln’s exceptional merit.

Complete equipment consists of chassis, power equipment, auditorium
type speaker and complete set of laboratory tested tubes. Chassis is
finished in highly polished nickel over copper and presents a handsome
appearance. Precision laboratory construction is employed throughout,
and every receiver is tested on distance before shipment.

Write for description of new developments and new sales plan which

overcome _the present defects in the present custom built radio
merchandising. 1

LINCOLN RADIO CORPORATION
Dept. SWC12, 329 S. Wood St., Chicago, Ill.
Please send information on [J A.C. [0 D:C. receivers.

Name . - e

Address _

Gty s W e T
Print name and address plainly
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