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NCE again, Midwest dcmonsiralcs its leader-
ship l)y offering the world’s most powerful
ALL-WAVE 16-Tube, 5-Band Radio. A start-
ling achievement, it makes the whole world your
playaround. Powerful Triple-Twin tubes (two
tubes in one!) give 18-tube resulis! Ttisa master
achievement, a highly perfected, precisely built,
radio-musical instrument that will thrill you with
its marvelous super serformance . . . glorious
crvstal-clear “concert” realism . . . and nmgnih-
cent foreign receplion. Before you buy, write for
the FREE 40-page 1937 c.n(alog Never hefore so
much radio for so little money. Why pay more?

85 ADVANCED 1937 FEATURES

T his Snper DeLuxe Midwest is so powerful,
so amazingly selective, so delieately sensitive f
that it bringsin dnlnnl foreign stations with [

full loud speaker volume on ¢hannels ad. Mgy,
ful locals. S f i

jacent to powerfu ocals cores O ‘93

marvelous Midwest fcn\urc , many of 4

them exclusive, make it easy to parade ~
the nations of the world before you. You
can switch instantly from merican
programs . . . to Canadian, puln ¢, AMa-
teur, commercial, airplane and ship
broadcasts . . . to the finest and most
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from the Midwest factory makes your radio
dollar go twice as far. Sce for yourself that
Midwest offers you greater radio value—
cenables you to bLuy the more economical
factory-lto-you way that (housands of radio
purchasers have preferred since 1920.
You can order your Midwest 1957 radio from the new
40.page catalog witl as much certainty of satisfaction
as if you were “to come yourself, to onr great factory.
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1936 193

Don’t be an untrained man. Let me show you how to get your start
in Radio—the fastest growing, livest money-making game on earth. }

Jobs Leading to Salaries of $35 a Week and Up

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman and in
Service and Installation Work—or for work ina Broadcasting Station—as Wireless
Operator on a Ship or Airplane, or in Talking Picture or Sound Work—HUN-

DREDS OF OPPOI'TUNITIES for a real future in Radio!

Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a ﬁrea& outlay of Radio, Television and Sound —,

equipment—on scores of modern Radio Receivers,

uge Broadcasting equipment, Television ap- e

paratus, Talking Picture and Sound Reproduction equipment, Code Practice equipment, etc.
You don’t need advanced education or previous experience. We give you~RIGHT HERE IN
THE COYNE SHOPS~—the actual practice and experience you'll need for your start in this great
field. And because we cut out all useless theory and only give that which is necessary you get a

practical training in 10 weeks.

TELEVISION and TALKING PICTURES

And Television isalready 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. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television as it should be learned on Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at COYNE on actual Talking Picture and Sound Reproduction equipment.

PAY FOR YOUR TRAINING
After You Graduate

I am making an offer that no other school has dared
to do. I mean exactly what I say. You can get a com-

plete training by the world’s oldest and largest Prac-
tical Radio School and I'll finance your Tuition. You won’t have to
start paying me back in small, monthly payments until 2 months
after your required training period is over. I consider the fellow who
is ambitious enough to want to get ahead by taking my Training.
worthy of my help. MAIL THE COUPON BELOW, and you can
prove to me that you are willing to spend just TEN WEEKS in
the Coyne Training Shops Learning RADIO. Then, Il tell vou
how 1 finance your Tuition—give you your complete Training
and let you pay me back later.

F've got enough confidence in ambitious fellows and in my me-
thods to give them the training they need and let them pay me
back after they have completed their training.

ELECTRIC REFRIGERATION
AIR CONDITIONING

To assure your thorough preparation for a prosperous future, T in.
clude—at noextra cost—a course in Electric Refrigeration and Air
Conditioning, taught you by personal instruction and actual work
oD latest-type equipment.

ALL PRACTICAL WORK

At COYNE in Chicago
ALL ACTUAL, PRACTICAL WORK. You build radio sets, in-
stall and service them. You actually operate great Broadcasting
equipment. You construct Television Receiving Sets and actually
transmit your own Television programs over our Television equip-

ment. 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 useless theory. We give you
the practical training you'll need~in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack of
money stop you—my plan makes it possible to get Coyne training
with very little money. 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 36 years old. Coyne
Training is tested—proved 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. C6-2K, Chicago’ I,
Mail Coupon Today for All the Facts

r—_—-----—-------———-----
l H. C. LEWIS, President

1 Radio Division, Coyne Electrical School

‘ $00 s. Paulina §t., Dept. Cé-2K, Chicago, Il

I Dear Mr, Lewis:—Send me your Big Free Radio Book, and all
I details of your Special Offer, including Electric Refrigeration, Air
] Conditioning courses and your “Pay After Graduation” offer.
i

| Nawme._ . .

|

| Address

|

1 City B State

Please mention SHORT WAVE CRAFT when writing advertisers

www.americanradiohistorv.com


www.americanradiohistory.com

IN THIS ISSUE: PROMINENT SHORT-WAVE AUTHORS
Southworth e Schrage ¢ Secor ¢ Hooton e Cisin ¢ Miles o Shuart ¢ Palmer

HUGO GERNSBACK
Editor

WAVE

H. WINFIELD SECOR
Managing Editor

GEORGE W. SHUART,
W2AMN

Associate Editor

Combined With
Official SHORT WAVE LISTENER

Contents for August, 1936
Editorial—*“Television on Short Waves,” by Hugo
Gernsback oo 195
Short Waves in the Camera’s Eye
Short Waves Directed HINDENBURG To America,

by W. E. Schrage...oeoooooooooiieeeee e 197
Electric Wave Guides, by G. C. Southworth, Bell
Telephone Laboratories ... ... 198

Short Waves and Long Raves—Our Readers Forum.... 199

Short-Wave “Radio Bomb’” Locates Mineral Deposits
(Cover Feature), by W, E. Slope......c...ooooieeeiiii..

Radio 100 Years Old!, by H. W, Secor

“Queen Mary” Uses 32 Different Wave-Lengths........ 202
Where S-W Stations Come In On YOUR Dial................ 202
High-Gain “Metal-2"” Receiver for “Fan’ or “Ham,”

by Harry D, Hooton, WB8KPX......cceeeeieeeeeeeeee 203

Midget “Metal-Tube' All-Wave 4, by H. G. Cisin, M.E. 204
How To Experiment With New Circuits, by Willard

L MaleS e 205
A “Sure-Fire” 5-Meter Super-Regenerator, by George

W. Shuart, W2AMN .. ceereeeeee oo oo 206
Ultra Short-Wave Super-Het—with Pre-Selection

Stage, by C. W. Palmer.... ... 207
The “Beam Tube-3"” an Astonishing Transmitter, by

George W. Shuart, W2AMN ... ... .. 208
Improving the 2-Volt Superhet Receiver, by H. D.

Hooton, WK PX ..., 210
All-Band Transmitting Doublet... .. . 211
A Strong, Easily-Made Hole-Cutter, by Henry Laraby 211
$5.00 Prize for Best “Kink”................ e 212
World Short-Wave and Time-Zone Map........................ 213
What’s New In Short-Wave Apparatus—The Hamman-

lund “‘Super-Pro” Receiver......................oooiiiiiiiiii. 214
New Apparatus for the “Ham”........._.. ... R .217
Radio Amateur Course, Conducted by Geo. W. Shuait,

W AM N e 218

Short Wave League and Scout News...................... .. 220
World S-W Station List, by M. Harvey Gernsback...... 221
Alphabetical List of S-W Stations..
Short Wave Question Box........ . U .. 226
Shgrt \(}’ave Scouts—Twenty-Ninth Silver Trophy
war

IR S T T e Y

Features in the Sept. "Ham"” Issue

A 5-Meter MOPA Transmitter, using two of the new
6L6 Beam tubes, by G. W. Shuart, W2AMN.

A Compact 5-Meter Transmitter-Receiver using Metal
tulfs, by Henry B. Plant, W6DKZ.

new “Double” I. F. Superhet, by M. g -

back. Something Really Nesr! USRS A

How to Make a “Bug” Key.

5-Meter Receiver of the Very Latest Type, by W2AMN.

And plenty of “features” for the S.-W “Fan.”

Certified Circuits

® SHORT WAVE CRAFT goes

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

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

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

OUR COVER

® The illustration on the cover this month shows the
newest shert-wave invention—the ‘““Radio Bomb,”” which
enables prospectors to determine what kind of mineral
deposits are imbedded in the soil being surveyed. The
instrument is illustrated and described on Page 200.
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H. WINFIELD SECOR, MANAGING EDITOR

Television On Short Waves

An Editorial by

® WHILE television is still in the experimental stage and

while it will be quite a while before it becomes actually
available to the public at large, the indications are today
that when we finally do have television, short wares will be
used as a transmitting medium. At least, present indica-
tions point that way, for a number of technical reasons, and
unless a totally unprecedented invention is made in the
meanwhile, we are reasonably sure that television transmis-
sion will take place on wave lengths between five and ten
meters.

The question is frequently asked by our readers just how
the television impulses as well as the sound impulses will
be transmitted. There is little doubt today that we will have
to do with a simultaneous transmission, where sight and
sound are both transmitted on the identical wave at the
same instant. The original experiments, taking place some
years ago, were all made on dual waves; that is, the tele-
vision impulses were broadcast on one wave length, sound
on another wave length. This meant that two channels
had to be used, which not only made for cumbersome
technical arrangement, but entirely too much space was
taken up in the wave band, which alone tended to make tele-
vision impractical. The use of a single frequency, where-——
by double modulation-——sound as well as sight can be broad-
cast, offers no serious technical difficulties today. As a
matter of fact, the pioneer work was done years ago by the
Columbia Broadecasting System from their New York
studios, and simultaneous broadcasting of sight and sound
was even then an accomplished fact.

The transmission problem of television itself today may
be said to be fairly well solved. It is, however, in the re-
cetving end where the difficulty of television lies today., So
far nothing worth while has been produced in television re-
ceivers that would make television immediately attractive
to the public.

We still have to overcome many difficulties, chiefly among
which are that the final word in television has not been
spoken, We still have to contend with cumbersome, me-
chanical scanners, or cathode ray scanning apparatus. Both
of these may he said to be impractical from the public stand-
point, due to their exceedingly high cost. As long as tele-
vision receivers sell anywhere from two hundred dollars up-
wards, television has not arrived, as far as the public is con-
cerned! Nor are broadcasters likely to spend fortunes in
erecting huge television broadcast stations and transmit
enormously expensive television programs, if there are only
a few scattered television receivers in the country.

Radio broadeasting is what it is today, simply because
there are over twenty million radio receivers in the country
today, not to speak of several million car radios! This huge
numher of radio sets in the homes of the public was made
possible only due to a pepular-priced receiver. It may be
said, therefore, that if television receivers ean be made and
sold for ahout twenty-fire dollars or thereabouts, then tele-

Hugo Gernsback

vision will have arrived, granting that other problems which
have not as yet been solved, have been overcome,

I believe that the short-wave experimenter is in a particu-
larly fortunate position, as far as television is concerned,
because short waves as already mentioned are the instru-
mentality through which television finally will be broadcast.
The short-wave experimenter and amateur, has the neces-
sary technical knowledge of short waves; he knows its re-
quirements; he knows its vagaries, and he is, as a rule, well
versed in all short-wave intricacies. The short-wave ex-
perimenter and amateur, therefore, will be the logical man
to help perfect television,

Years apgo, before the broadcast radio boom, the radio ex-
perimenters and amateurs were in a like position. Most of
the serious-minded boys of that day now hold vartous im-
portant positions in the radio industry. This was a logical
evolution, and I am certain that history will repeat itself
when television finally “breaks.”

Of course, the great handicap at the present time is that
there is not much to experiment with today. Cgthode ray
tubes are expensive, and mechanical scanners are not very
popular. Tt therefore resolves itself down to the point
where the serious and studious experimenter will have to be
completely “on his own”; and perhaps this is just as well,
because only in this manner will television finally be solved.
If a thousand, bright short-wave experimenters and ama-
teurs were to say to themselves that for one year they would
become “‘television minded,” and spend most of their time
in experimenting along new paths, leaving the beaten track,
I am sure that at the end of one year remarkable results
would be achieved. After all, someone has to do the job,
and it is not impossible that the solution will be made by
some experimenter—perhaps you who are reading this.

Remember, all the great radio minds of the world were
experimenters at one time. Marconi, De Forest, Fessenden,
and a host of others started just as you have started, name-
ly, by experimenting and by trying to overcome obstacles
that others could not overcome. It should never be forgot-
ten that the short-wave experimenter has the education,
the knowledge, and the experience to pioneer in television.

And it is not always the exclusive and well-equipped la-
boratory that produces the best results. Take, for instance,the
noted television researcher, Baird of London. Single-handed
and without a high-priced laboratory to fall back upon, he
tackled the problem in the face of fearful odds, and in spite
of these, he obtained results and achieved a remarkable suc-
cess in the early days of television, without having to spend
fortunes. He merely believed in himself, and he was a good
experimenter to boot!

Television offers tremendous opportunities simply because
it is new and because, as yet, it has not been really exploited.
And it is usually these that start in at the ground floor who
reap the results.

R
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Above—New British Army radio equip-
ment ¢ar hnown as the “Baby Car-Radio
Station.” A number of these short-wave
maobile stations have heen added to the
British Army recently; they have quick-
Iv collapsible antenna masts.

SHORT WAVE CRAFT for AUGUST, 1936

Short Waves In
The Camera's Eye

Left-——New ultra short-wave ma- Below—An exeiting "Ham™ radio
i chine for treating arthritis and ineident from the fine mul’:(:n pic-
rheumatism; shown in use at the ture—"The Country Doctor.” “Ham

. X 42 radio comes to the rescue of the
lr'hnl.{delpllla County l“l‘!ll(‘d' So- Country Doctor when he is hadly in
ciety's 'ost-Graduate Institute. The  peed of serum, and thanks to the
apparatus is heing demonstrated for “ltam.” the serum is sent hy air-

¥ treatment of the knee. pline just in the nick of time.

s,

s

\hove—at right—two of Hollywood's charming
voune stars. Jean Chadburn and Eleanor Steward.
who are demonstrating the latest idea for fishermen
—a “comhinition radio-set and fishing outfit.,” which
straps on the hack in a light leather case. There
are compartmenis for the fish-hooks and other fish-
ing parazhernalia.

The latest tefevizion phone FTine recently opened between
Berlin and Leipzig. Germany. a distance of about 125 miles.
The phetos directly above show the excellent television re-
nrojuction obtained over this 125 mile circuit. The telenhone
subseriber sits in front of a special image pick-up equipment.
(Berlin booth at left), the suhject being illuminated by in.
vis ble infra-red rays. The photo.electrie eell used to pick
un the reflected rays is sensitive to these infra red rays.
The fluctuating ecurrents corresponding to the variations in
the rays reflected onto the phefo-cell, are caused to actuate
a cathode-ray tube at the receiver.
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Fig. 2. This illustra-
tion shows the loca-
tion of the two loop
acrials just ahcad of

T

AUXILIARY ANTENNA OF THE
DIRECTION FINOER, \

the control gondola

and also the auxiliary »

antennas for the “di-

rection finder” and

the “blind landing™ )
receivers. &

AUXILIARY ANTENNA OF TWE
BLIND LANDING RECEIVER ~—

RADIO STATION OIRECTLY
ABOVE CONTROL GONDOLA
— BUT CENTERED IN HUGE
S 'Hm ~ BULK OF THE
: ARSHIP

LOOP OF THE
- BLINO LANDING
EQUIPMENT

5\L009 ANTENNA OF THE
DIRECTION FINDER

Short Waves Dlrected ~

HINDENBURG Amerlca

An exclusive interview with the radio operators of the “HINDENRURG" for Short Wave Craft

By W. E. Schrage

Short waves played a very important part in guiding the huge
airship ' HmdenLurg across the Atlantic. The airship was in
constant touch with land as well as ship stations. A specially
devised short-wave "blind |and|ng indicator was installed, as
explained in detail in the accompanying article.

Attt PP At

the importance
of xhort - wave
communi-
cation links in
airship traflie,
let's go back a
little in airship
history (as far
as the applica-
tion of radio

® WHEN in the early part of May the equipment is concerned). Since the

new German airship Hindewburg first Zeppelin  (L.Z.

1) started on

(the L..Z. 129) crossed the Atlantic, mil- an experimental flight, July 2nd,

EYACTLY BETWEEY BACK =
AND STARBOAGD - TRANS: ° | | \ \ Y

MITTERS AWEAD 88 @ 59
| | / D

| o8 FHE Two sumn:momﬁ
| RECELIVERS

AusiLiaRY

AURILIARY
CIDICATING INSTR JMENT 5u0WS APTENNA ANTENNA RECEIVER OF
Send 15 HACK BOSED OF TRIANCLE o 1 BunD N TME DIQECTION
CENTER - TRANAMC TERS AMEAD -~ BLat CANDMG REMOTE AN FinDER
a L ANDING DEC,,,EQ CONTROL OF TuF /
) . / “ECEIVEQ o 2 DIZECTION
INDICATOR LHOWE SMIp ! NY 1 FINDER

K :

SNCATIMG INSTRUMENT J/
FHOWS SHIP APOROACHES s/
THE EXACT CENTER DF THE [ . 8 -
*2IANGLE, CAPTAIN Wall§
FOR TWE SIGM "CENTER E;EJ
BEMEATH ) INDICATING /
MG TRUME N "
' — f
£33 -TRAMS- q-— - 2MILES — h Y
wITTER NE L 7 hT /j S
, cag 1RANS f7N) 8LIND LANDING
2musiolis 2mnes  MITTER MO \\ ) pNDICATOR SYNeYiIL ROAT NG 9
B8 NE 2 INSTALLED 1N MECHANISA
NAMIGATION ROOM 4ND
CaR~ SHORT WAVE ‘ / LanDiNG NEAR STEFQING wHFFL  CONVERTER FOR
FRANSMITTF R CREw ";(":E“;E““D
He 3 SataLL LOOP ANTENNA ot Lauck 1008 .wv

For OIR~ £ron
FINnDE

Fig. 1. How the “blind-landing” receivers and the “direction finder” receiver are
operated in a bridge-type circuit, so that the "halanced” outputs of the 3 receivers

enahle the radio operator to ohtain his exact location even in a fog.

Fig. 3. Shows

successive positions of the airship when it js hrought into a landing with the aid
of 3 ground transmitters; special instrument tells the pilot when the ship is directly

over the triangle formed hy the three ground units.
lions of American radio listeners wit-
nessed via radio waves the ma]estlc f
flight of this new giant of the air. How-
ever, only a few of them knew about
the 1mpmtant role short waves played
in this unique example of modern
broadcaxt entertainment; and but few
people possibly were aware of the fact
that the splendid execution of this ini-
tial flight—which meant the beginning
of a vegular passenger and airmail
service between America and Europe,
was due in a great measure to the
short-wave links applied during this
historical flight.

There are few examples in modern
radio development which demonstrate
the importance of short-wave links in
=uch a striking manner as the first
flight of the 1..Z. 129 to America: and
it is not exaggeration to state that
without the application of the short-

]

o 13
wave-channels provided this flight M il - P » s

would probably not have been as suc-
cessful as it was.

LS

7

: ! : e
L e L) '
o g ' ' -
":.c.’ PO P | .| ﬁ
o 1 azoms i
TME ROSATONS ARE EASIT A DaYLGuT Tel ||
Fig. 1. Short-wave Weather and Position
reports, together with the radio “direction

finder” hearings, helped to guide the air-
ship, “Hindenhurg” to the United States.

1900, Germany has built 129 Zeppelins,
and approximately 120 of them have
been equipped with radio stations!

First Zeppelin Transmitter

The first Zepp-radio-station had only
a small 50 watt transmitter which was
installed inte a_box about 1 x 4 x 5
feet in size. Everything except the
antenna reeling device was enclosed in
air-tight containers, because of the
danger of explosion presented by the
spark-gap generator of the fransmitter.
This transmitter operated on a wave-
length of about 6,000 meters, which was
considered at that time as the best
wavelength for airships.

The experience with this antique
Zepp-radio equipment led to the design
of tube type transmitters, which oper-
ated on a ‘“‘shorter” \\'avelength of
about 3,000 meters. Following the
trend of radio development, the wave-
length became shorter and shorter, and
the longwave transmitter of 200 watts
output in the Hindenburg's radio
equipment goes down in its wave range
from 2,700 to 575 meters.

The growing importance of short
waves for air-ship communication was
learned when the author (through the
courtesy of the (Continued on paye 232)

jLi s

Steering wheel of the Zeppelin with “hlind landing” indicator, which helps to land
the airship in case the airport is covered h} fog. Loop antenna in front bhelongs to

To promote a better understanding of  *blind landing” indicator: one near gondola is for “direction finder.”
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WAVE

® IN the early days of electrical com-

munication, it scemed axiomatic
that there must be a completed circuit
to permit the flow of electric current
ol powel. A return path, either in
the form of anothey wire or the earth,
was apparently cssential.  With the
advent of radio this seemingly funda-
mental law was broken, because for
radio transmission no return path in
any ordinary sense is required. Radio.
however, was very evidently a distinct-
Iy different type of transmission. The
radio waves simply traveled in all di-
rections through space as does light or
radiant heat.

Researches in Bell Telephone Labora-
tories have disclosed a new form of
transmission for high frequencies. It
i= unlike radio because the waves are
not broadcast through space, but fol-
low a physical guide comparable to a
wire. No return path, however, is re-
quired of the kind that is commonly
assumed in the usual case of transmis-
sion.  With an ordinary concentric

b %‘ e e

G. C. Southworth holding one of the
resonant chamhers used for tests of wave-

guide transmission. Behind him are the
two transmission lines.

By G. C. Southworth,

Radio Research Dept., Bell Telephone
l.aboratories

conductor, such as is used for feeding
a radio antenna, the outer tube forms
one side of the circuit and the central

A striking view of the experimental
wave-guides at the Holmdel Laboratory.

conductor the other. If, however. in-
stead of operating such a structure at
a frequency of about a million cycles,
approximately the average frequency
for broadcasting, a frequency of two-
thousand million cycles were employed,
it would be found that the central con-

wwWw americanradiohistorv com
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Strange things begin to happen in radio
transmission lines, when we start experi-
menting with frequencies as high as 2,000
megacycles, aas Mr. Southworth points out.
Experiments disclosed the startling fact
that when a concentric conductor was used
with these ultra-high frequencies, not only
the inner but the outer metal tube could
be removed and transmission carried on
along a rod of iusulating materiall The
open end of a wave-guide may even be
made to radiate power, similar to sound
waves issuing from a pipe, by expanding
the end of the guide into a cone shape,
thus producing an "electrical horn!"

e

Electric Wave Guides

A. E. Bowen at the receiving end of the
transmission line.

tesy dell Telephone Labs

ductor could then be completely with-
drawn and still the structures would
be able to transmit power. It would
be necessary, of course, to provide a
suitable means for launching the waves,
and the form of transmission would
be radically different.

In this example the pipe would have
had to be at least 435 inches in diam-
eter, but if the pipe had been filled
with an insulating matervial having a
dielectric constant of 4, a 2%-inch
pipe could have been used, while it the
dielectric constant had been 9, a 1'x-
inch pipe could have been used. As a
matter of fact, the outer pipe itself
may also be done away with, and the
transmission will take place along a
wire or rod of insulating material.
and the attenuation will be least when
the vesistivity of the insulator, acting
as a guide, is the greatest.

Inceredible as these phenomena may
seem at first sight, they are readily
explicable on mathematical principles
that have been known for many years.

As early as 1897 Lord Rayleigh ob-
tained solutions for certain differential
equations oceurving in electrical theory
that indicated that wave power could
be propagated through either hollow
metal pines or through dielectric rods.

(Continued on page 233)
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A VOICE FROM KIRKLIN, IND.

Editcr, Short Wave Craft:

Phsto shows my modest “Listening
Post™ in action. (Fig. 2.) This pic-
ture was taken with the aid of a
photc-flood bulb and a “self-timer” at
the moment 1 heard the call of sta-
tion YDA, Bandoeng, Java, for the

AUGUST, 1936 199

| SHORT WAVES and
| Rexiom LONG RAVES

. Readers Forum
| FRESNO, CALIF.. LISTENING
= rost

Editor, Short Wave Craft:

I' Herewith a photo of myself and
‘listening post.” My antenna is 106
feet long, L. type, pointing north-
west, and constructed of No. 12 cop-
per wire. My ground is composed of
two pipes, 6 ft. long and 3 ft. apart,
coupled together.

With the aid of the wave-trap 1
am able to tune my antenna to any
desired (Continued on page 241)

s ‘«-u"&-!} : fﬁ-*;“n",
“y ‘?j

|

. ‘ﬂéf

'

first time! , 3
The receiver was originally the -
“Doerle Signal Gripper,” using the
230 t:'pe tubes. The panel and chassis
are of aluminum. The outfit is semi-
shielded and fits into the wooden box,
which opens at the top to facilitate
the caanging of coils. The panel is
held n groovés cut in the sides of
the box, thus making it possible to
lift tte entire contents from the box.
This makes rapid changes in wiring,
ete., rossible.

The original hookup has gone
through a process of evolution, so
that .t now comprises a stage of
tuned radio frequency using a 234

tube, a 230 regenerative detector
stage; and (Continued on page 241)
ara g
1
L4
T8

i ~ ]

o ]
. ] THIS MONTH'S PRIZE WINNER
! Editor, Short Wave Craft:

I am sending you a photo of my “Listening Post.” My receivers
are home-made, and therefore not of an elaborate nature. I have
four receivers, a power-supply, and an amplifier. The receivers can
be connected to the power-supply and amplifier at will, by means of
plugs. At the left of the photo, is the rack in which the amplifier
and power-supply is housed. This consists of an 80, 56, and a 47, On
the top shelf is the broadcast receiver using two 58's and one 57. The
rack also holds a phonograph and switches whizh contrel extra
speakers down-stairs. The type speaker (Continued on page 241)

wb

HE HAILS FROM AUSTRALIA!

Editor, Short Wave Craft:

I am very much interested in S.-W. work, and I thorough.
ly enjoy each month’s Short Wave Craft.

The receiver I am using is a 5-tube commercial set. 1 also
own a 2-tube electron-coupled receiver, using 6C6’s and a 41.

I would like to exchange my Q. S. L. card with any S. W. L.

-

in the U. 8. A
B. HEWERDINE,
Electra St., Bunaberg, Queensland, Australia.

“WE'RE THE BERRIES.” HE SAYS

Lditor, Short Wave Craft:
I enclose herewith photo of my

(Continued on page 241)
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Short-Wave
RADIO BOMB
Locates
Mineral Deposits |

By W. E. Slope

SHORT WAVE CRAFT for AUGUST, 1936

.
> CE 3 INDICATOR
1 SHOWS KIND
OF GEOLOGICAL

[ g gl o R

By means of this new English ultra-short wave invention, the location o °

and diagnosis of various mineral deposits or strata in the earth may

be greatly simplified and expedited. The device operates on the

principle that various materials such as stone, sand, coal, oil, etc,

each have a different dielectric factor and manifest a characteristic

reaction on a short-wave oscillator lowered into bores made in the
ground. The results are read directly on a meter.

et s: e tusfefefules shefc Achar e hciafalfielel Pobcfer o oPafalc - afwbc e

® A SENSATIONAL invention which

may give dexterious radio amateurs a
chance to make a fortune comparable
with the one of early settlers, who often
found valuable deposits directly at the
carth surface, has recently been made
in England. Those early times of set-
tler's fortune have of course passed
long ago—since there are but a few
spots left where the surface has not

RELATIVE SHORT DISTANCE
B‘ETWEEN THE BORES NECES‘SARV

B8ORE BORE BORE
te SHORY —ope SHORT
| OISTANCE | Oisnm:f_:l

f

URIG3

Fig. 2. Diagram above shows a typieal
cross-section of a seetion of ground con-
taining deposits of coal, in which the
veins run in a nearly horizontal direction.
In this case, only a few test hores weould
have to he made for a comprehensive
survey with the “radio bomb. Fipg 3,
Here is a different cross-section of ground
containing irregular and steeply inclined
deposits of coal. Instead of having te
dril] a great many test hores as required
in the older method, it is plain that the
new "radio homh” method of diagnosis of
underground deposits will greatly sim-
plify the whole survey, and only a small
numher of hotes will he necessitated.

been searched carefully. However,
beneath the surface valuable deposits
are still waiting to be found.

There are for example many spots in
our mountains—full of c¢lefts—which
may offer the opportunity to discover
valuable deposits, simply by sending
down the radio bomb as shown in the

= __‘_.:-\ .
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SHORT WAVE FIELD WHICH PENETRATES 7
THE VARIOUS GEDLOGICAL FORMATIONS

The illustration above shows how the ultra-short wave trans-
mitter or “radio homb” is lowered down into a hore or hole in
the ground, for the purpose of diagnosing the vatious strata.
The wiring diagram shows the
transmitter or oscillator intended for this purpose. The indicat-

general arrangement of the

librated so that the various matetials can he

read off directly for a certain location,

accompanying illustration. There are
furthermore many abandoned bhores in
our country, in which the owners will
gladly permit the trial of the new Eng-
lish ultra short-wave invention if a
share is promised them. And finally
the greatest chance for smart radio
amateurs, there are started daily in all
parts of the country new bores with the
aim of prospecting, and clever radio en-
thusiasts may be able to earn many
dollars if they have the ability to utilize
the qualities of the new invention, or to
improve its design.
How *“Radio Bomb” Works

The accompanying illustration Fig. 1,
shows how the new apparatus, which
discovers deposits, looks, and how it
operates, An air and water-tight casing
containing a small ultra short-wave
transmitter is sent into the bore. Be-
tween the metal casing and the at-
tached small antenna, beneath the cas-
ing, a powerful short wave field is cre-
ated. This short wave field which is
shown in the illustration in form of
dashed lines penetrates the adjacent
formation, An indicator instrument
connected by cable with the transmitter
shows what kind of material surrounds
the bore.

Experienced radio amateurs who
study the diagram here reproduced have
of course long ago discovered that
the new apparatus operates through
variations of the eapacity-value be-
tween antenna and metal casing. This
is actually the main trick of this inter-
esting geological survey deviee. The
nretal casing and the small antenna
operate as the two plates of a condenser
which are connected, as the diagram
indicates, parallel to the tuning con-
denser of the output circuit. As long as
the *“radio-bomb” is on the surface,
air, which acts in this case as the dielec-
tric material, fills the space hotween
the two “condenser-plates.” When the
radio-bomb is sent into the hore, instead
of air, the various coal, rock-salt or oil-
sand formations surrounding the hore
operate as dielectric material. Since, ac-
cording to a physical law, well-known
to all radio amateurs, the capacity
value of a condenser changes when its
dielectric changes, everything else is
easy to understand. When the capacity

www americanradiohistorv com

value of the casing-antenna condenser
changes, similar large or small changes
in the tuning of the output circuit are
affected, and subsequently similav
changes of plate current occur in the
transmitter tube.

The scale of the indicator instrument
as shown in the illustration (consisting
of mineral indications) is of course
omitted in practice. It is actually nec-
essary, before the radio survey is
started, to make a new calibration in
cach case by means of mineral-soil mix-

(Cantinned on page 230)

PART OF ENERGY DISSIPATED
IN MINERAL DEPOSIT
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Diagram above show plan for using vari-
ation of short-wave methed of detecting
mineral deposits.
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Some interesting phases of early radio history are illustrated above and “Short Waves” were very prominent in the early days

of radio.

Radio 100 Years Old!

® SHORT WAVES

are No! new! A
strong statement, per-
haps, for the present
generation of short-
wave experimenters to
conjure with, but rea-

sonably correct as a
study of early radio
history shows. Today,

one of the most ultra

modern developments in ultra short
waves comprises a system in which the
transmitter and receiver are placed in
the focus of a parabeolic reflector, the
veflectors being pointed toward each
other, This system has recently been
used for communicating between islands
in the Pacific Ocean, as described a few
months ago in this magazine, and in
the current number there is a similar
article deseribing 9 centimeter waves
involving a similar set-up. Let’s lift
the “eurtain of time” and look back on
the stage of radio science as it existed
forty vears ago!

Marconi was using the parabolic re-
flector system at that time (1896),
among many other systems he devised.
Of course he had no vacuum tubes, but
he placed the transmitting and receir-
iny apparatus in the focus of parabolic
reflectors—and the waves transmitted
were short-waves! Not as short prob-
ably as those of 9 centimeters, but
mighty short ones nevertheless, all
things considered.

Let’s go a little further back into
short-wave radio history; we find that
nearly one hundred years ago (1338,
to be exact), Professor Joseph Henry

By H. W. Secor

In the mad rush of radio improvements—new tubes and new cir-
cuits galore—which we face today, it is interesting to stop for a
moment and lift the “curtain of time" on some of the early historical
events in radio. Was Hertz the first to demonstrate short-wave radio
transmission? What did Marconi invent to make radio practical?
What of Lodge, Popoff, and many others?

at Princeton experimented with short
waves (Short waeves did not mean any-
thing until quite recently, when that
particular part of the radio frequency
spectrum  happened to beconie more
sharply focussed in the public eye).
Professor Henry found that when an
electro-static machine was operated
and sparks produced, in the top. room
of his residence, that currents were set
np ar indiweced in an apparatug located
in the cellar! The waves were possibly
11 to 2 meters in length. Even long
before this, however, Huyghens, a Dutch
philesopher, who died in 1693, origi-
nated the wndwilatory theory, which as-
sumes that light is propagated by the
vibrations of an imponderable medium,
such as the so-called ether.

The Work of Helmholtz

Helmholtz, born in Potsdam, Prus-
sia, in 1821, as well as Faraday,
made many interesting deductions on
the possibility of transmitting elee-
trical impulses by vibeation. Sewall
—in his  wvaluable work “Iireless
Telegraphy—Its Origin, Developnient,
and Inventions,” states that the dis-
coveries and deductions made by Helm-

1
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holtz undoubtedly help-
ed Maxwell to lay down
the theoretical or math-
ematical ground-work of
electro-magnetic wave
transmission, Helm-
holtz analyzed complex
sound tones and in his
elaborate study of the
behavior of sound
waves, he did much to-
ward the formation of later wave the-
ories,

James Clerk Maxwell is given credit
by most radio historians for formulat-
ing the basic theory of electro-magnetic
wave propagation. His theory was de-
veloped during the period from 1863 to
1873 and his profound mathematieal
analysis tended to prove that the propa-
gating medium of electro-magnetic
waves was identical with that of light,
but it remained for the great German
scientific genius, Heinrich Hertz, in
1386, to demonstrate the correctness of
Maxwell’s transcending theory.

Hertz’s First Epochal Demonstration

Hertz was a pupil of Helmholtz and
from 1883 to 1885 he occupied at Kiel,
Germany, the chair of theoretical phys-
ies and finally was appointed Professor
of Physics at the Technical High Sehool
in Carlsruhe. While giving a lecture
at that institution and experimenting
with a Leyvden jar and two flat coils of
wire, Professor Hertz noticed that the
discharge of the jar through one of the
coils, would cause a current to be in-
duced in the other coil, when there was
a simall spark (Contivned on page 237)
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TUNED CIRCUITS ~ 1897-LOOGE

Tuned “short-wave” circuits were devised by Lodge and demonstrated as early as 1890, Marconi demonstrated “tuned” trans-

mitter and receiver circuits ahout 1399,
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'‘Queen Mary'’' Uses
32 Different Wave-lengths

wavelengths used will be divided up as follows: 11 for short
wave, 9 for radiotelephony (also short wave), 7 for long
wave and 5 for medium wave.

For the operation of these wavelengths there will be at
least 9 separate aerial systems, comprising one main aerial
having a length of 600 feet, 1 auxiliary aerial with a 150 ft.
span, 3 short-wave aerials, 3 receiving aerials and 1 emer-
gency aerial. Special arrangements have been made to
maintain the permanent watch on the 600 meter wave re-
quired by the British Board of Trade under the Interna-
ticnal Convention for the Safety of Life at Sea,

The elaborate radio installation of the ““Queen Mary” is
necessitated by the variety of operations aboard the ship
involving radio. Every modern device for facilitating the
reception of wireless or radiotelephonic communication has
been installed so that the “Queen (Continued on puge 235)

Ahove—A view of the Radie Transmitter
Room of the “Queen Mary.” The short-wave
transmitters in the forerround, as well as
the long-wave transmitters, are operated
from a Control Room 400 feet distant.
Photo at right, shows a corner of the Ra-
dio Control Room on the Queen Mary; re-
ceivers at right of photo.

® THE *“Queen Mary,” new Cunard

White Star superliner, makes use of
a total of 32 different radio “bands” or
wavelengths, made necessary by the ex-
traordinary scope and power of the
ship’s radio equipment which will link
the ship at sea with all the world. The

iy gy g g iy i g i e

Where S-W Stations Come In On Your Dial

HvJ - VATICAN (15.12)
GSF - ENGLAND (15.14)——
GOO WB8XK - PITTSBURG.PA. {15.21) KOKA"
PAY G50 -ENGLAND (15.18)
PCJ - HOLLAND (15.22)-
EVEN TPA2 - FRANCE (15.24) -
WIXAL-BOSTON,MASS. (15.25) "WEET
WZXE - WAYNE, N.J (15 27) “wABC*
GSP - ENGLAND (15.31)
W2XAD- SCHENECTADY, N.Y. {15.33) "WGY"

—

TPA4 - FRANCE (11.71) -
CIRX - WINNIPEG, MANITOBA. (11.72}"CIRC

GOOD
LATE
AFTERNOON
AND AT
NIGHT

NIGHT

~

GSD - ENGLAND (11.75)

DJD - GERMANY (11.77)

wiXAL - BOSTON, MASS, (u79) WEEL'
TPA3 - ERANCE (11.88) =
2RD - ITALY {(11.81)

W2XE~- waYNE,N.J (11.83) "waBC
GSN - ENGLAND (11.82)-

wBXK- PITTSBURG. PA. (11.87) "KDKA
RNE - RUSSIA (12.00)

GSB- ENGLAND (9.51).

w2XAF - SCHENECTADY, N.Y. {9.53) "WGY "
DJIA - GERMANY (2.56)

WIXK - SPRINGFLELD, MASS. (8.57) "wBZ”
GSC - ENGLAND (9.58)

w3XAU=- PHILADELPHIA. PA. (9.59) "wCAU"-
2RO - 1TALY (9.63)

EAQ- SPAIN (9.87) - — —

VE9DR - MONTRE AL, QUE. (6.00) "CFCF" —
WBXAL - C/NCINNATI, OHIO. (6.06) "WLW™
W3XAU-PHILADELPHIA, PA. (6.06) " WCAU"
VESCS - VANCOUVER , B.C. (6.07) "CKFC " —
WS XAA- CHICAGO, 1LL. (6.08) "WCFL"
VEQBJ- ST.JOHN,N.B. (6.09} "CFBO" —
CRCX - TORONTO, CANADA. {(6.09) "CRCT’
WOXF - CHICAGO, ILL. (6.10} " WENR"——
W3XAL- ROUNDBROOK, N.J. (6.10)'WJZ"
CHNX~- HALIFAX, N.S. (6.11)"CHNS"
W2XE- WAYNE, N.J. (6.12)"waBC"” ——
waXK=-PITTSBURG. PA. (6.14) " 10,
CJIRO - WINNIPEG, MANITOBA. (6.15) "CIRO" -
w3Xly BOUNO BROOK, N. J. (6-42)y'waz” =
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High-Gain "METAL-2"

Receciver

By Harry D. Hooton, W8KPX

Front view of the 2 metal tube receiver.

eaaaasieas Aats

The new high-gain metal tube features Continuous "band-spread"
.. 10 to 200 meter coverage . . Small size . . Uses two metal tubes.
Low Cost . . Demonstrated "foreign" reception .
or D.C. from batteries.

P PP W W WY
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For the $-W "FAN"
or "HAM"

. Works on A.C.

Uses 2 Metal Tubes; Has Continuous
Band-spread Feature

® AN extremely small radio receiver always attracts at-

tention, especially when the midget et gives gigantic
results, The little short-wave receiver illustrated and de-
scribed in this article is part of the equipment included in
the author’s portable amateur station. Although it was de-
signed primarily for communication work on the 20 and 40
meter amateur bands, it is also a good set for general short-
wave use since continious hand-spread over the entive tuning
range from 10 to 200 meters can be obtained with standard
size plug-in coils. Two metal tubes are used for maximum
sensitivity and stability and also because they can stand
much more rough treatment than their glass counterparts.

Regenerative Detector and One Audio Stage
As shown in Fig. 1, the circuit is conventional in every

Another view of the “high-gain” metal tube receiver.

detail—a 6J7 pentode as an clectron-coupled regenerative
detector and a 6C5 triode as a resistance-capacity coupled
audio frequency amplifier, The coils used in this receiver
are of the tapped type, although regular two-winding plug-in
coils can be used by connecting the tickler in the cathode
circuit, as shown in Fig. 1. C1 is the bund-setfing con-
denser and is of 100 mmf. (.0001 mf.) maximum capacity;
2 is the 35 mmf. (.000035 mf.) “band-spread” condenser.
The antenna is coupled to the grid of the 6J7 through the
usual trimmer condenser and the regeneration is controlled
by varying the detector screen-grid voltage,

As the photographs and drawings show, the set is ex-
tremely small, being built up on a 6x3x2 inch chassis and a
bx7 inch panei. Both the chassis and the panel are cut from
a single Tx16 inch aluminum sheet and are laid out and
drilled as shown in Fig. 2. Before the chassis is bent, a cut
approximately 1/32 inch in depth should be made along the
dotted lines, as shown in the drawing. This will allow the
chassis to bend square which gives a neat appearance to
the finished receiver. A manufactured chassis can be used
if desired, but some short wave fans may prefer to con-
struct their own.

The sockets used in this set are of the spring-mounting
type which take up an unusually small amount of space on
the chassis. These are now obtainahle in both hakelite and

isolantite construction and it is advisable to use the low-
loss ceramic sockets In both the coil and detector positions
in order to keep the losses down to the minimum. The 6C5
socket may he of hakelite since no R.F. appears across its
terminals. A drilling template for these sockets is shown
in Fig. 2 at “a.”

How Wiring in Tiny Space Is Done

After looking at the bottom view of this midget receiver,
the reader will prohably wonder how it is possible to wire
the set in such a small werking space. Like most jobs of
this kind it ix not so difficult as it appears at first glance—
the secret lies in the way the parts are mounted. The
sockets are mounted first and the heater, shell, suppressor
and cathode circuits are wired in. The tip jacks, the an-
tenna and ground binding posts and the fixed condensers
are next, the connections being soldered as each is mounted.
Finally, the off-on switch, the “band-setting” condenser and
the potentiometer are placed in their respective positions
and wired as shown in Fig. 1.

All wiring between the various parts of the circuit is kept
as short and direct as possible and the connections are well
soldered. The usual No. 14 bus wire should not be used for
making the connections, as it is extremely difficult to handle
in a small chaszis of this size; the ordinary No. 22 or No,
24 D.C.C. or cnameled magnet wire will be satisfactory and
is easily bent into any desired zhape. The holes in the
chassis for the grid leak to the  (Contimeed on puge 242)
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Wiring diagram for the high-gain “Metal-2" receiver.
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Midget "Metal-Tube”
All-Wave 4

By H. G. Cisin, M.E.

This extremely compact 4 metal tube receiver will appeal to many readers,
as it has its own power-supply built in, as well as a dynamic loud-speaker. [t
tunes very smoothly and operates from a |10-volt A.C, or D.C. circuit.

PP . Pt e ety

® SEVERAIL months ago the writer
described a Midget A.C.-DD.C. Set
employving three glass tubes. This 1e-
ceiver  attracted considerable atten-
tion, especially because of its compact-
ness and the many interesting features
contained in such a small unit. There
hias been an insistent demand for a
similar set using the latest type metal
tubes and with dynainic speaker instead
of the magnetic type, and, therefore,
we present herewith the new Midget
Metal-Tube All-Wave 4, an A.C.-D.C,
receiver for 110 volt operation, It is
built up on the same chassis as the
three glass tube model, but employs
four of the latest metal tubes and a
five inch dynamic speaker has been
fitted into the set in place of the mag-
netic speaker.  The compactness of
the metal tubes has heen a great help
in fitting four tubes into the space
formerly occupied by three tubes.
The results obtainable from  this
recciver are very gratifying. Short-
wave reception is extremely good and
tone quality is equal to that obtuin-

which uses a 25A6 power output pen-
tode of the latest metal type. This
type tube when used on a standard
110 volt line in an A.C.-D.C. circuit,

A rear view of the midget “metal-tube”
all-waver, which uses plug-in coils to
cover the various bhands.
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Schematic wiring diagram of the midget receiver nsing 1 metal tubes, one of which

ix a rectifier,

able from a standard five-tube A.C.-
D.C. receiver. The volume ix ample
and the selectivity of this set is quite
surprising for a receiver with only one
tuned stage. The set uses a regencra-
tive detector and two audio xtages,
The detector is a 6J7 metal tube with
regeneration controlled by variation
of the deteetor plate voltage.

Plug-in Coils Cover All Bands

In order to cover the various bands,
Hammarlund plug-in coils are used as
in the casc of the preceeding glass tube
model. The antenna trimmer shown at
(1, is indispensable in a circuit of thix
type. Without it, selectivity, especial-
ly on the broadeast band, would be
impossible,  The tirst audio stage is
resistively coupled to the detector and
employs a 6C5 metal tube. This, in
turn, is coupled to the output stage,

1936

AUGUST,

This extremely compact {-tuhe receiver
with built-in dypamic speaker and power-
:uppl_\' fits comfortably in the palm of the

and.

has a power output of approximately
one watt. The dynamic speaker is
coupled to the 25A6 tube through a
4,500 ohm output transformer, which
is a part of the speaker. It is inter-
esting to note that any speaker de-
signed for use with a 45 tube or a 43
tube can be used with the 25A6. The
speaker field may have a resistance of
from 2,500 to 3.000 ohms.

New 2576 Tube Used as Rectifier

Rectification is accomplished hy
means of the new meta! 2576 tube.
This iz the metal tube equivalent of
the 25Z5 tube, with exuctly the =ame
charactevistics. It has one extra con-
nection which goes to the shielded case
of the tube and which wmust be
grounded. The 25Z6 tube provides
rectified current not only for the plates
and grids of the various tubes, but also
for the speaker field. A small 300 ohm
choke, by-passed by suitable electroly-
tic condensers, provides the necessary
filtering.

The filaments of the four tubes ave
connected in series, and a 180 ohm re-
sistor is uxed to limit the heater cur-
rent. This latter resistor is contained
within the line cord,

Constructional Details
Starting off with the panel perma-
nently secuved to the chassis, the first
step is to mount the four “octal” sock-
ets, Next, mount the four-prong coil
socket in the position shown in the
illustration, using two small but strong
right-angle brackets for this purpose.
The loud-speaker may next be fastened

(Continved on page 244)
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Any one can build this midget receiver hy following the picture diagram given

ahove,
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How To Experiment
With New Circuits

By Willard L. Miles

e o T

mr oo New circuits—how to try
2™ them out without forever re-
building the old set—is the
main thought expressed here.
Simply by changing connec-
tions on a few 'stock” coil
forms, the S-W "Fan'" can
quickly try out a wide variety
of circuits. And all with the
same chassis wiring.

r

i PR AR W A e e

B8+ 250V + 100V i
CONTROL
g WOODEN 013C HELD R . R .
ERLi WEND By suace . 40 | @ THERE was an article, in the No-
) S e seRens vember 1933 issue of Shart Wave
waTaa N0 =] Y Craft, by Curtis Malsberger, which
Gaounoeo | (= — =" [\ mDGET copENSER ' dealt with methods of “regeneration
T e control” and “radio-frequency coup-
HEEs _,-: 8an? = ling.” It was a very good article and
- TUBE no doubt was the result of some very
0 b ek tedious research. It was probably ;he
’ - g 9
ComoeENsER 45 T answer to a lot of Hams’ prayers for
e .f‘f;é Encisn il inforniation concerning  these two || -t
/ e O O T phases of radio, and was very complete. _ a i
e aase Was i \M,KE i ,(:1'1' Nevertheless, while making t he = ? ;
e BlEE r tests described, a great deal of the T3 * 55— goeneoray; == S0
swa 07T eaeure e Helse conparisons of performances between 3_1;3?&:’;.5 o2,
¢ ROl types of coupling and regeneration con- L fF v
ey WINDINGS trol, were in the main computed at dif- T L
ferent times and under different condi-

tions. It is practically impossible to
have as many receivers as there are
methods at the same time in the same
place. A considerable amount of work
was invelved in changing the connee-
tions so many times on the same
chassis. It was necessary to solder and
resolder, and a considerable amount of
damage can be caused by heating a con-

SmiELOED
CMOKE -,

as) | s g)d T el denser or resister too many times. Also
FIG 1 2507 ¥ 1oov | 1% % wires crossing each other at different
F angles in different hookups were bound
L P to produce capacity effects.
-.L) b, . If one type of coupling or regenera- s = sa ——
100 1f| tion control worked exceedingly well 100, 2 gee? | i J_.:./
b on one frequency, it might not work so |— ?--5":1’““: I—t;»‘-:' =, T-_f "
on another, So it became necessary to || - - |}--«- | l:i.;'. Ig ar
o L «x :

not as well as the one certain type did % T T
on its certain frequency, but rather ™1 P
that it would produce «rerage reception L
on all bands. Thus the exceptional f
-8- performance of one type on one band +
was sacrificed in an attempt to create i
an «ll-hand C(;lmbination with average 't
returns, so that the amateur would A 2

g—-,| not be left “up in the air,” trying to |._ A -_-';jw—!
| make up his mind whether or not te !

build a separate receiver for each band.

A rather expensive procedure. Ly .

-~ B+

77 owes. 4 250%. I had censtructed the Master Com- el

L _w-m'-%;g*' posite receiver described several years T} |

S opmmn 3 g ms ago in Short Ware Craft. and when I —

T i .;OJ‘ did not get the kind of reception I ex- T |
Siad 2 *e -8 pected, it became necessary to devise ¥

— -+ 8+ 100w | (W, some other method to get every thing

: I could out of the circuit. It was pos-
Fiz. A—Typical receiver circnit with 7-pin S!ble by the aid Of. cqndensers‘and Y€~ Using 7-pin socket. numerous “experimental”
socket. € and D—coil construction details. SiStances mounted inside the coil-forms, receiver circuits can be tried out. including dif-
B—"Composite Receiver hook-up. Figs. 1 to 3, to change the types of coupling between ferent ‘*plate feeds” and electron coupling
optional hook-ups, using 7.pin socket. (Continwed on page 229) methods.

oY 7oy | find the type which worked, perhaps !‘{{ijl’l
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Here is the 5-meter super-regenerator.

which, although employing a very simple

circuit, proved to have many a new trick
up its sleeve.

® THOSE interested in a sure-fire
super-regenerative receiver will find
this one most interesting. It is extreme-
ly simple to build and possesses no trick
qualities. In so far as its performance
is concerned, this receiver has the stamp
of approval of a great many persons.
It was built by the writer over a year
ago and has been in constant use ever
since. The first person to use it was
Arthur H. Lynch, well known operator
of amateur station W2DKJ located
atop the 40 Wall St., building in New

A Sure-Fire 5-METER

By George W.

York City. Through recommendation,
many of DKJ’s friends have built a
similar set and obtamed equally as good
results. Then early in this year the
New York City Police Dept. borrowed
this receiver and here too it showed its
superiority over a good many others.
The tests by the Police Dept. were in
contemplation of installing an ultra
high frequency radio system. With this
record in mind Mr. Lynch suggested
that we prepare a story on the set and
publish it in_Short Wave Craft. This
receiver design will be used for re-
ceiving the reports in the “Ham” net-
work covering the Long Island Sound
Yacht races, as described in the June
and July numbers.

The receiver is nothing unusual, in
that the circuit is a conventional one.
It makes use of a 9556 “acorn” tube de-
tector, followed by two stages of audio
amplification. It is in the detector cir-
cuit where the slightly unconventlona]
idea is employed. Back in the October
1935 issue of thls magazine, we find a
tuned R.F. receiver described, which
employed a high “C” in the detector cir-
cuit; this detector cireuit is exactly the
same.

It was found during experiments with
the TRF receiver, that by using a large

1—10  mf.

tional.

ARy iy gy

Receiver

1—Acorn tube socket,
1—5 prong wafer socket,
1—6 prong wafer socket. Eby.
1—SW3 cabinet, National.
1—dial, National.

} 1—955 tube, RCA.
: 1—37 tube. RCA.
4

4
4
b
3
y
} 2—3:1 audio transformers.
3
b
b
y
)

1—42 tube, RCA.

1—% meg. % walt resistor,
1—75,000 ohm, 1 watt resistor.
1—2,000 ohm, 1 watt resistor.
1—500 ohm, 1 watt resistor.

1—50.000 ochm potentiometer.
1—500,000 ohm potentiometer.

electrolytic

National.

Eb

Y.

Parts List 3 Tube, 5 Meter

1—.0001 mf. mica condensers. Aerovux.
1—.001 mf. mica condensers, Aerovox.
2—15 mmf. tuning condensers, National.
1—.25 mf. fixed condenser, Aerovox.

1—1 mf. fixed condenser. Aerovox.

1—.01 mf. by-pass condenser. Aerovox.
low-voltage
denser. Aerovex.
1—2.5 mh. R.F. choke.
1—35 mmf. variable padder condenser. Na-

Con.
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Wiring diagram of the “sure-fire” 5-meter super-regenerator.
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The receiver described in this article has been in use for over a year: for many months it was
used in conjunction with the 5-meter apparatus at 40 Wall $t., New York City, under the call &
of W2DJK, operated by Arthur H. Lynch, well-known to the S-meter Gang. This receiver =
also made the rounds of the N.Y. Police Department, and among all those tested by the
“P.D." this receiver gave the most ouistanding performance, considering its simplicity and

AUGUST,

19396 207

out so well, This method
changed the tuning consid-
erably and the slightest
amount of coupling knocked
the detector out of oscilla-

low cost of construction. Then, too, it was on this receiver that mid-western stations were

received with R8 volume in the New York City area.

Super-Regenerator

Shuart, W2AMN

amount of capacity in the detector cir-
cuit, the gain in sensitivity and audio
level was enormous. Many will recall
that with the 955, when used as a self-
quenching detector, the signal output
is very low as compared with the aver-
age triode, such as the 56 or 76. And
a good many of the 5 meter boys have
gone back to the standard trinde for
that particular reason. However if the
amount of inductance is lowered and
the total capacity in the circuit is
raised, they will find that the 955 works
just as well as the other tubes and is
more stable, far more sensitive and
provides just as much audio volume.
Of course we could not use a very
large tuning condenser because our
hand-spread would be lost and tuning
would be very difficult. This is over-
come by using a parallel shunt capacity
in the form of a 35 mmf. variable mid-
get padding eondenser. This condenser
is soldered directly to the small plug-in

coil so that, should we decide
to shift the receiver to other
bands, no readjustment will be
necessary, After this conden-
ser is once adjusted to bring
the band within the range of
the 15 mmf. tuning condenser,
it requires no further atten-
tion. This high “C” arrange-
ment also makes the tuned cir-
cuit slightly more selective and
permits duplex operation with
much less interference from
the local transmitter.
Coupling the antenna to the
detector circuit offered consid-
erable difficulty. The usual
method of eoupling the antenna
to the detector through a small
condenser directly to the grid
side of the coil did neot work

o e L i

A close-up of the chassis of the
3-meter super-regenerator, which
has demonstrated through
lengthy tests, that it can “swing
circles™ around practically every
other receiver of its type,

S o e o G PP I 5,

tion. By coupling to the
low potential side of the grid coil. we
eliminated all the aforementioned evils.
A change in antenna coupling adjust-
ment has practically no efect on the
detector and the set is far more stable
in operation. We also find that this
method permits a more effective de-
gree of coupling to be obtained, and if
we are work- (Continued on puge 231)

The ultra-short wave super-het
with pre-selector stage here
descrihed.

With Pre-Selection Stage . . .

® THE trend toward ul-
tra-high-frequency op-
eration has brought about
a demand for really ef-
fective receivers, to take
advantage of these fre-
aquencies and their unusual
characteristies.

It has been generally
conceded by those who have
used these frequencies,
that the superheterodyne
circuit is the most effect-
ive, since adequate gain,
high selectivity and sensi-
tivity ean be obtained.
However, most of the su-

By C. W. Palmer

amplification are used, difficulty is encountered in stabiliz-
ing the sct—and even when stability has been achieved, the
problem of noise remains since the I.F. amplifier does not
affect the signal-to-noise ratio.

The solution to the problem is, of course, to use 2 LF.
stages with a properly designed preselector stage before
the frequency-changer. On the broadecast band and the lower
frequency part of the short-wave spectrum, it is easy to se-
cure high gain from such a preselector stage, for tuned cir-
cuits of high dynamic resistance are readily constructed and
tubes have high input impedances at these frequencies. Also,
the frequency is low enough so that feed-back through the
grid-plate capacity is not annoying. None of these factors
apply on the ultra-short wavelengths.

The problem of attaining a high dynamic resistance for
the tuned circuits is the first to be tackled—for with any
given tube, the gain of the stage (Continued on page 248)

perhets that have been made up to this
time, for ultra-short-wave receptian,
have been made with the frequency-
changer coupled directly to the aerial
and without any preselection.

In some e¢xperiments conducted re-
cently by the staff of the English maga-
zine Wireless World, it was found that
aside from the important point of sig-
nal-to-neise ratio, it was difficult to oh-
tain sufficient LF. amplification with
stability in these sets.

The intermediate frequency usually
chosen for ultra-high-frequency super-
hets is in the neighborhood of 5 nic.
and two stages supplying a gain of 50
per stage are inadequate unless an ex-
cessive amount of A.F. amplification is
used to bring up the signal level to
speaker volume. If three stages of LF.

310 | OHMS
e MM |

L OO0 CaibA g T
e 250V

IFT

+ 10.000 OMMS O1+MF ¢

250 OWmS

Diagram of the new eircuit devised for an ultra-short wave superhet, with pre-
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The 3-tube 6GL6 transmitter all set up ready for operation,

The "BEAM TUBE-3"

AUGUST, 1936

B e e

The new beam type power-
tube opens up a tremendous
field for the construction of
low-cost, greatly simplified
Amateur Transmitters with an
astonishing power output. Mr.
Shuart here presents a complete
transmitter using the new &lLé
tubes. This transmitter is capa-
ble of an output of around %0
watts, and is extremely simpli.
fied by the fact that frequency
quadrupling is possible in the
oscillator stage. This allows
three-band operation with a
single crystal, when the output
stage is operating as a straight
amplifier. By doubling in the
amplifier stage, four bands
may be covered with a single
crystal. Tests have proven that
the amplifier has an output,
used as a frequency doubler,
comparable to that obtained
wher used as a fundamental
amplifier. Care should be ex-
ercised in selecting the har-
monics generated by the osci’-
lator, because they are plenti-
ful and auite strong, up to and
including the eighth harmonic.

An Astonishing Transmitter

® IN the last issue of this magazine we

recorded the results of a few tests
made with the new G6L6 Beam tube.
During those tests we found that this
tube was capable of remarkable per-
formance, both as an oscilletor and as a
frequency  notdtiplier. The oscillator
provided ax much power on the second
harmonic as on the fundamental, with
very strong higher order harmonics, up
to the eighth, which indicated that in a
special set-up we would have a 4-band
exciterr stage using but one crystal.
Further tests showed this tube to be an
excellent R.F. amplifier as well. In

By George W. Shuart
W2AMN

short this seems to be the miracle tube
in all respects.

In this transmitter we have uscd
three GL6's, one as a erystul-controled
oscillutor and the other two connected
in parallel ax R.F. awmplificrs.  This
combination proved the most flexible
of any transmitter we ever operated. A
few visitors to the “Lab.” where this
vig was being put through its paces,
were amazed at the results obtained.

To one visitor we demonstrated an out-
put of 75 watts into a “dummy ioad,”
with the tubes running remarkably
cool. This was obtained with slightly
less than 100 watts input. And to
further “shock” our friend we were
using an eighty meter crystal, and the
final stage was operated as a straight
amplifier on twenty meters! Of course
the amplifier could be tuned to either
10 or 80 meters, with an equally re-
markable performance.

90 Watts Output on Test!
No attempt was made to see how

R.F.C.

80-40-20M 80-40-20M

C 2.5 MH,

CRYSTAL

2 6LB's

15MMF Y

W

80-40-20Mm.

‘ /

LINK CIRCUIT

MM,
2.5MH X
END PLATE B’ENT SO -~ 2 x
CONDENSER SHORTS WHEN
PLATES FULLY MESHED 5 X’/
30,000 é, sw
5w HMS
J E’ 6.3v. 20w
[ E f
> L W.\ l 4
sw n 250 Ma (OR i
P J* SINGLE CLOSED
/ LELIS) L, RNRAs, . CIRCUIT JACK
- Ay v - A
N - AN, J1: SINGLE OPEN
+ 8 MF + - (:| TOAVE| = CIRCUIT JACK
= (EACH) Ta 25,000 M | AFE] T sw: sp ST 1066LE
£S S OHMS SWITCH
- 200w
11OV, -~
AC

Wiring diagram of the 2-stage, {-bhand transmitier.
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much these tubes could be pushed be-
fore they “went west,” although during
one experiment we were able to drive
them to the tune of over 99 catls
odatput!  And even here they showed no
signs of overheating and they were op-
erating well within the rated 24 watts
plate dissipation specified by the manu-
facturer as maximum for a single tube
as an audio amplifier,

While operating on 40 meters one
time we decided to make a quick shift
to 20. We merely changed the ampli-
fier plate coil and doubled in that stage,

pr———

Iy R S S

Watch for following articles in which
the new 6L6 Beam tube will be used. Last-
minute tests indicate even greater possi-
bilities than those already recorded.

Pt eiiec i ol

e’

and surprising as it may seem, the out-
put was just about the same as when
the amplifier was operating on  the
fundamental,  The plate dissipation
also remained the same. We have made
all possible tests with this transmitter
and we can assure owr readers that op-
cration on theee bands, with only fueo
stages and a single erpstal, is now pos-
sible and the output ix nothing to sueeze
at either!

YVoltage and Current Values for
Sereens and Plates

With the transmitter delivering pow-
cr to the antenna we recommend the
following voltage and current valyes.
Qscillator plate—250 volts; sereen 150
to 200 volts; the combined sereen and
plate currents 30-40 ma.; amplifier
plate 575 to 600 volts at 150-200 ma.;
amplifier screens—250 volts at 30 ma.
These are the conditions under which
the transnitter was operated for weeks
during tests. The grid current of the
amplifier ranged between 10 and 20 ma.
The output was greater with lower cur-
rent, but the plate current would creep

Tep and bottom view of the “heavy-duty”
npower-supply used with the Beam tube
transmitter,

1936
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Top and hottom views of the

when the amplifier was running un-
loaded with low grid curvent. Ilowever,
when loaded, no signs of creeping were
evident—even with the grid current as
low ax 5 ma.; the recommended value
would be 10 ma,

The first set-up used battery bias on
the amplifier, but did not work ont so
well, With fixed bias the screen voltage
and current ran all over the scale, as
the excitation was changed, and pre-
sented all kinds of difficulties.  We im-
mediately changed to grid-leak Dhias
and our troubles were over. A small fixed
resistor was put in the cathode cirveuit
to limit the plate current to about 100
ma. should the oscillator fail and thus
remove the bias ohtained via the leak.

When contemplating the use of these
tubes as amplifiers, we were worried
about neutralizing because we knew
that the plate-grid capacity must be
small and of course we eould not ex-
pect it to be a thoroughly shiclded tube,
By tapping the plate eoil, only a few
turns from one end, rather than in the
center and with the use of a 15 mmf.
condenser, we were able to obtain the
desived results.  This condenszer hy the
way neutralized the amplifier with its
plates just slightly meshed. No R.TF.
chokes were used at first and we exper-
ienced difliculty with feed-back and os-
cillation in the amplifier. This was
overcome by the 2.5 mh. choke in the
plate lead, just as shown in the diagram,
We mention this because some reader
may try leaving it out and not find the
trouble. With excitation removed. that
ix with the oscillator off and the ampli-
fier voltages on, the amplifier showed a
tendency toward self-oscillation on some
frequencies.  But with excitation the
amplifier is absolutely stable with no
signs of oscillating by itself.

The transmitter is constructed in three
units; one is the oscilintor, anather the
other amplificr and the third is the pone-
er-sipply, (Continued on page 216)
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oscillator and amplifier units.
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Parts List for Oscillator Stage

$=—,001 mf{. condensers. Aernvox.
1—260 mmf. variable condenser,
1—130 mmf, variahle condenser,
3—3 prong isolantite sockets, 1,0, A,
l—toggle switch, 1.C.A,

1—jack, L.C.A.

2—2.5 mh, R.F. choke, 1.C. A,

a—0 prong coil forms, LC.A,
I—X0-meter crystal, Bliley.

1—150.000 ohm resistor, 5 watts (use
several small ones in szeries if nec-
essary),

1—=30.060 ohm, 20 watt resistor, Acrovax.

1—a prong iselantite xocket, L.C.A

l—single closed-cireuit jack. L.O.A.

2—pointer type knohs, Crowe,

1—6 L6 tubhe, R.C.A,

1—6 prong cahle plug, 1.C.A.

1—0-2000 ma. meter. Triplett,

Amplifier Parts List

{—.001 mf, mica condensers, Aeravox,

l—ti mmf. varialle condenser.

1—split stator condenser, 150 mmf. per

section,
1—2.5 mh. R.F. choke, 1.C.A.

1—10.000 ohm resistor, 10 watts, Aerovox.
1— 10,000 ohm resistor 20 watt~. Aerovax.
I—1t5t ohm resistor, 10 watts, Electrad.

{(must he capiable of carrving 250 ma.)
2—35 prong isolantite sockets, LC.A.
2—>» prong isolantite sockets, [LC.A.
1—t3 mmf. Trim-Air condenser.
i—single closed c¢ircuit jacks, LC.A.
1—toggle switch, 1.C.A,
2—pointer type knohs, Crowe,
2—6L6 tuhes, R.C.A,

1—6 prong cable plug. LA,
20-—10-50 meter plug-in plate coils, 1.4 A,

Parts List for Power Supply

1—400 ma, transformer with
secondary. Thordarson,

1.100 wvolt

l—combination filament transformer. 3
windings (see diagram). Thordarson.
1—14% henry filter choke, 250 ma. or

greater carrying capacity. Thordarson.
4—600-volt peak. 8 mf, electrolytic con-

densers, Aerovox,
1—=23,000 ohm resistor,

slider, Aerovex.
I—4 prong wafer sachet. Eby,
26 prong wafer sockets, Eby.
1—&1-V tuhe, RCA,
2—toggle switches, 1O, AL

200 watts, with
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Improving the

-Volt Super-

het Receiver
By H. D. Hooton, W8KPX

In the last issue there was described by the author
an excellent 2-volt superhet; in the present article he
describes how to add regeneration to the second de-
tector, so as to permit reception of unmodulated C.W.
sugnals This feature also boosts the sensitivity of the
set to a considerable degree.

e e Aoy

® WHILE the 2-volt superheterodyne, as described in the

July number, is an excellent receiver for the short wave
“fan” and the phone “ham,” it has one serious disadvantage
when observed from the code operator’s point of view—it
does not receive unmodulated CW signals. Of course a
beat oscillator can be used for this type of reception, but
this set was designed especially for operation on dry cells
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Ilustrations ahove show how regeneration or “feedback” coil
is added to the second I.F. transformer, and also the improved
hand-switching scheme for the main tuning inductances.
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The revamped 2-volt superhet, with regeneration feature added.

and the addition of another tube would place an excessive
drain on the “A” supply. The author decided to experiment
with a regencrative second detector and also to work out
some method of replacing the plug-in coils with a band-
switching system. The results of these experiments are
deseribed in this article.

Tickler Coil Added to Output I.F. Transformer

In order to dismantle the output I-F transformer so that
a tickler can be wound on its core, spread the mounting
lugs slightly and remove the nut and lock washer from the
top of the shielding can. Now grasp the four lead wires
with one hand and, holding the can firmly with the other,
pull gently. If the core assembly cannot be readily removed,
run the point of a knife around the waxed cardboard in the
bottom of the can in order to loosen it. After the trans-
former has been removed from the can, the large square
nut at the top is removed which will allow the trimmers
to be taken off the core. If extreme care is used during this
dismantling process, the trimmers can be shoved over to
one side and the regeneration coil wound dlrectly on the
core without unsoldering any of the connections or disturb-
ing the adjustment of the trinimers. The coil at the top of
the can, nearest the trimmers, is the grid coil.

The tickler itself consists of 80 turns of No. 32 silk-
enameled wire, jumble wound (helter-skelter; not in even
layers) about one-half inch from the grid coil. The coil
should be wound in the same direction as the grid coil if
the direction of its winding can be determined. If the coil
is covered with wax it should not (Continued on page 245)
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The revised hook-up for the :

2-volt superhet deecribed in the last issue, which now provides regeneration in the second detector.
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Front view of the tuning panel for use
with the “all-hand” transmitting doublet.

® IT IS surprising how little attentjon

the amateurs have given to doublet
antennas. For a good many years the
doublet was considered only applicable
to transmitters operating on one fre-
quency. However, recent experiments
have proven that it is possible to con-
struet a  flree-band doublet antenna
which has a surprisingly high per-
centage of efficiency.

One great advantage of the doublet
antenna is that it can always be adjust-
ed to be synmmetrical—an advantage not
found in the Zeppelin type feeding sys-
tem when connected to the end of an
antenna. In a good many cases, the
doublet antenna will be found to be
more effective than the Zeppelin type,
in that the doublet can be tuned to a
fairly wide frequency range without
disturbing the symmetry of the system.

Let us choose, as an example, a 40-
meter current-fed doublet antenna.
This antenna we all know is extremely
efficient, but reputed to be quite inflex-
ible. By referring to Figs. 1 and 2,
we see that in Fig. 1 we have a half-
wave doublet—each section being Y
wavelength long with feeders of any de-
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ALL-BAND TRANSMITTING
DOUBLET

How To Make and Tune It

sirable length, up to 114 wave lengths.
This antenna, and the current distribu-
tion shown, is for operation in the funda-
mental frequencies,

In Fig. 2, we have the same antenna
tuned to 20 meters, or the second har-
monic, This is a very interesting an-
tenna in that it is really two half-wave
antennas fed in phase; which means
that we get a considerable gain over
the conventional half-wave doublet, This
20-meter phased system is directional
broadside; that is, if the antenna were
pointing north and south it would be
directional east and
west the same as
any other doublet
antenna, only to a
more  pronounced
degree. Radiation
north and south or

g g,
A peek at the rear
of the tuning panel
shown above — a
simple lay-out hut a
logical one, and a
piece of apparatus
that will give you a
much smoother and
more flexible range
with an antenna of
the type described.

endicise iz very low, although it is
normally quite possible to work stations
in these directions, with reports of less
signal strength.

In these two we have a very ex-
cellent 40-meter half-wave antenna,
and on 20 meters where the efficiency
of the transmitter is liable to decrease
an appreciable amount, we have a
phased proposition in the antenna,
which provides us with a gain, This
gain, in many cases, should be suffi-
cient to overcome the losses in the

transmitter in (Continued on page 243)

A Strong, Easily-Made Hole-Cutter

By Henry Laraby +

gy gyt

Ry Ry Ry

3'%"
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® MOST of the home-built hole-cutters are too hard to make

without the use of machine work. Many of the articles
deseribing how to build a hole-cutter, call for materials too
hard to obtain easily. Some of the commercial hole-cutters
will not stand up and do the work constantly without break-
ing. A real good commercially made hole cutter costs several
dollars, and is too expensive for the average man who needs
one only now and then.

The writer has tried out many of the so-called hole-cutters
on the market and some of his own ideas, and he has also
bored the countless number of smull holes that have to be
bored by hand to make the socket holes for eight to twelve
tube radio chassis socket holes. If yvou have done this
last, vou will readily admit the need for an easily made hole-
cutter.

The new all metal tubes need a one inch chassis hole for
their socket hole. The hole for coil mounting through a
chassis is usually one and one-eighth up to one und one-
quarter inches. The old style glass tubes required a one
and one-eighth inch hole in the chassis for their socket. The
hole-cutter shown in size detail will cut holes for the sizes
given. If the cutter is to be uxed for cutting meter holes
in panels, the body of the cutter marked two, ean be in-
creased in length to take in the hole size needed, or the
entire cutter in all its parts can be increased in size and the
same manner of construction followed, by using larger
nipples, lock-nuts, shank, and a heavier cutting tool.

This type of hole-cutter has many good features. It
can be made in one and one-half hours easily. The material
needed can be obtained from most any hardware or plumb-
ing supply house. There is nothing fancy to fit or difficult
work in making it, The only place necessary for close
work if it can be called close, is the square hole through the
nipple that holds the square shank. This hole should be
square and fit rather snugly about the square shank to pre-
vent shaking, A quarter inch or five sixteenth square file
will do the work, after a five-sixteenth inch hole has been
bored through the nipple. (Continued on page 2435)
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Vatom evoT e
(D) SHaNK -3/8*SQUARE COLD ROLLED IRON,
e FOR CUTTING

i E'D SOCKET WOLES
o ]

— 18 1788 1"
H E 1 Diam,
316 0IA.MOLE~ =4 = “3/I6°NOLE THROUGH

2
THROUGH BOTH SIDES /‘ BOTH SIDES
58" 5Q.NDLE, BORE 5/16” WOLE, FILE TO CLOSE
FIT ON %/8° SQUARE SHANK- L

(@) BODY CRDS$S BAR OF 3/8" IRON £IPE
NIPPLE 2° LONG
TWO WASHERS,

— -2l —
SAW FROM 3

NE:
el il 7 0

ASSEMBLED TOOL

N

¥16"0IA. DRILL ROD
WITH CUTTING POINT HARDENED

= | =

. dfv USED, aNO
3 L 5 5 X
) A5 =@ ek rurn ® veinon PIPE LOCK Was
. PIPE LOCK LOCK WASHER,
WASHERS FROM 3/4* |RON SIZE. H SAW IN HALF
PIDE NIPPLE 242" LONG LOELLES
(5™ CHANEL BEING BLUE TO HERE
p-vr.} EAEL LIGHT STRAW
TOOL MU ST BE TO HERE
QO R SuAPED AND SET
Rt et I A e 1
il SHOWN.
CHIPS k FaoNT  (sipe
TROWN CUTTING POINT VIEW VIEW
OFF CUTTER .

FILE DAILL
DETAIL OF SHAPING TOOL . SOFY 1: co::g:r““

{LOOKING UP AT TOOL ) HEAT T0 CHERRY RED

@ PLUNGE INTOWARN WATER
._/cu"en POLISH WITH SANDPAPER,
ST0CK ( HOLD SEVERAL INCHES
o END  ABOVE SMALL FLAME (N-

WHERE EVER POSSIBLE, CUT VIEW TILL END IS DARK STRAW
ALE WAY THROUGH ETOCK

Mo PREVENT FORCING OUT COLOR THEN PLUNGE IN-
METAL ON ONE SIDE STANTLY INTD wATER.

SHAPE

H
|+ ONE HALF
DiA. OF HOLE WANTED .
BY INCREASING BODY
CROSS BAR,OR BY MAK-
ING TOOL LARGER IN
EVERY WAY, LARGER.
WOLES CAN BE BOAED
FOR METERS ETC.

The drawings above show how te make a really strong and yet

quite simple “hole-cutter.” Those who have had cutters break

repeatedly when boring through steel panels or cabinets, will
appreciate this excellent design.
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$5.00 Prize

g
TOPOF SAWED CELLULOID BOTTOL
OFF TUBE COIL FORM OF TUBE
BASE BASE

HANOLE

GLUED N~ 1N ya

SEAM
SIDE FORM CEMENTED

SCREW

LOW-.L.OSS COIL

I constriet my own low-loss coll forms
with  materjal  frequentiy  found in  the
averake junk-box.  All that I8 needed L
some old tube hases, some celluiohd, and
2 Dottle of acelone of collodion, Haw a ¥
lueh ring from the top of the tuhe-base;
this will form the uwpner ring of Lhe coll.
The Dbottom of the tulie-base I8 then cut
famn |9n‘v. inch and used as the Lase of the
cail. e

ilustration clearly shows the
general assembly,——John ]}, Hockman,
vwyy

PLACE FOR UNUSED
TUBES

Findlng a plee for tubes around the
work shoD has always heen quite a problem,
I woulld llke ta submit a wmethod which 1
use to Rafely place the unused tubes. A
heavy  piece of corrukated  canthourd 18
placed over & wond frame, as shown In the
diagrant. Then the tubes are pressed gently

e CHED
KE Ik

HHOLES
A AL

uguinst the canlhoard, makin® marks. After
the eardboard fs thus marked, holes are
putiched amnd tubes Inserted In the proper
tilares.  Thia method always holds thent
lirmly in place arul the result 1s a iol af
tubes which are always In place and which
have “ohe-plece’ glass envelopes.—Robert
freyo Nornman.

vwvyy
DUAL CODE PPRACTICE
SET

RMEDSTAT
SWITCH
ra

e
& ey

twa hair of phones with one oseillatur, as
own in the diagram, Break-in srstem Is
weed the sume as in the lelegraph circults,
one key must be closed in erder thin the
<ystem may function, I the sending opera-
tur tmakes a mistyke, or if you mies a warl,

rmerely aperny the key and the llne goes
deal,’*  Not hearlng  the tohe in  the
thiohes, he will Inquire as to the error.—

Veron Clark.

vyvyy
COIL. ADAPTER

The experlntenter mauy have colls that are
nal wired for the particular set in which
lie wants ta use them, By making a simple
adapter, a8 shown in the drawing, and has-
ing one for vach set of coils that are wired
differently. no changes in the wirlug of

SHORT WAVE CRAFT for
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sketch,
“Kink” Editor,

$5.00 FOR BEST
SHORT-WAYVE KINK

The Editer will award a five dollar prize each month
for the best short-wave kink submitted by our read-
All other kinks accepted and published will be

L.ook over these “kinks” and they
will give you some idea of what the editers are look- #
ing for. Send a typewritten or ink description, with
of your favorite short-wave kink to the §
SHORT WAVE CRAFT.

Ry gy gy

subseription to SHORT

gy Ty Tty Ry iy Sy Ry iy

the receiver will be necessary.—iluryld

Johtsun,

vvyy
ANTENNA SPRING

is nuot origlnal or
T lhave not sven it

While this "“Kink"
new, hy any means,
orinted for a lang thine, and feel that re-
printing it would do no harm. I use &
large coil spring connected to ooe end of
my #tenna, to allow for swaying of a tree.
to wiieh the ather eml of an antenna I8
connecteil.  This alluws the antenna to he
taut ot all times, reduces siretching of the
ahtehna wire arml prevents breaking during
& wind-sturm when the 1ree usually swings
considerably.—A. D, Sargent.

vYvyy

SPRING \ ANTENNA

INSULATOR

vyy
NEON TUBE OSCILLATOR

"'his Iink mad not be orlginal but T
have nat seen it princed In Short Wave
Craft, It wakes an ¢ eid eode-brac-
tive™™ woseillatur atul I consttueteed for
about $t.uo. ‘The cur tlow rthrough the
ecirenit v armund 119 Therefore, the
hattery will last a long 1 aieel the tohe
eah be ecantralied conven ty and elfee-
tively with a 0 1o 3 mgol variahie te-

sistor, ‘e lnllh must have ehough valtage
on it ta niake it w DLefure it will osell-
lute Dick Sehramim,
I “nev
90 110v
DcC
S
©
0 3 MEG
ONE
CONTROL
’
R

S e e g

CRYSTAL HOLDER FROM
EARPHONE

Rerently, needing a crystal holder, T con-
strueted one from an ol earthone casing,
It is only necessary to remove the “'works’
from the earplnne and follow the sugges-
tions set forth In the (ranwing. The ehc-
trodes of the holider must be gRnuned per-
fectly evep an a glass huse, uslng carborun-
duin as tle ahragive.—1tob Miller.

EARPHONE TENSION
(A CASE SPRING
)
S— L
I"-'- ~ B

vyvyy

MOUNTING-RACK FOR
VERIS

T'roviding a place for the &reat number
of ““verl’ cards reveliel has alwayy present
ed quite g probletn, Algo. 3 mumber of gomd
suggestions have been glhen jn your “'Kink'
Irepart Mine carslats of a neatly tin-
Ished bostrd, shaned ax shown in the dras-
Init, with twa large hooks.  On thexe hooks
I have pluiced a number of ordindry pajer
cllps which are used to support the yverl
ards. At any time & vand may be removed
without disturbing the vatire group, This
dea has worked very satizfactory and 1 am
piialng It along to other readers of the
CKink™ pagr.—Frink Stelu, Jr.

vvy

HEADIPHONE
CONNECTION

I amn subniitting wy *’favorite Kink™ for
e henefit of those \\Im desire To connect
earphones: to 34 rece while & lodspeaker
19 operaling.  \s n l speakers have trans-
furmers wh l'll are eenter=tapped, [ merely

weet the cierplionea o one skle of tie
transformer  input wiuding.  This s, of
coorse, where shngle<ended audio wupliflers
ure uged,  In this manner, there I8 no
directeurrent lowing through the earphones,
If one dees net want the plunes to con=
neet direelly to the 13 plus, as o this
diggram. than a 1wl cadlenser eouid e
ronnercted I series with vaelt lead.  This
will Deniate them and prevent any Jdanger
of shorck.  Another methd  whieh  could
be used wonhl emplos & .U mf, condenzer
enhibedted in geries with one leg of the
pthones gaing o the coil on the trans-
fermet, ard the uther side of the phones
conld b connected directly to the 13 minus.

D Wit 1. llarvey.
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PHONE CORD KINK

Many “"Fans' and amateurs have yper
4 gool pure wf thenr valuable time untwis-
Ing the phene conls. Three Dieces of rub-
ber loge {smallest (lameter that will it

T the cords’® willl very nicely overcome
this bothersome tangllng. In the Jdiagram
I hinve IMustrated how cach leg of the phons
cord i3 run theough the hase and all three
are baund together with adheslve tape, Try
this when ¥our dre tived of untwisting your
phione eords.—Harry Pusauaye,

EARPHONE
'

THREE SMALL
PIECES OF
RUBBER HDSE
SLIPPED OVER
LEADS AND
JOINED wWiTH
ADHESIVE TAPE

ADHESIVE
TAPE .

INSULATOR GROMMET

» short-wive set constructors have
founil the need far an insulatlug grommet,
just 8t & thae when hone were avalilahle.
Ity cutting a plece of spaghettl tubing. as
huticated In the (liakram. # simble and
effective Insulator hrad be made. This is
placed armind the Inside nf the hole in a
metal chassis, so that the ends just meet.
Complete detnils arc shpwn in the sketeh.—

Rolwrt Wyatt,
vwyy

PERMANENT IRON
HOLDER

During my» experimental set enngtruetion,
T tourtd that thiz seldering iesn lwliler gavo
the Rreatest satisfaction, Ag can he seen
in the drawing, b oseerely forta No, 12 bud-
bar loosely aroumd the iran. This will fall
dowmvard mud always be jn the correet posi-
tion when you lu¥ the jrot down,—J,
Ksterhalzen,
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WHATSs New

SHORT WAVE CRAFT for AUGUST,

1936

The short-wave apparatus here shown has been carefully se-
lected for description by the editors after a rigid investiga-
tion of its merits

In Short-Wave Apparatus

The Hammarlund "Super-Pro”

® AS explained last month, the
Pro”, the latest development of
Mammmarlund  Laboratories. is a 16

“Super-
the
tube

superheterodyne consisting of two units—
and the power supply.

the receiver proper

i 1,
The tuning dials on the new Super-"ro recciver are very
cleverly designed so as to provide the easiest possible tuning,
comhined with the highest accuracy.
(No. 53T)

We have already discussed the unusual tuning unit with the cx
clusive new 5-band switch; the tuning coils, and the tubes used.

How Band-Spread ls Obtained

Now let us take a look at some uof the other unusual components
of the tuning system. There is the main tuning condenser, which

1nov

~ FUSE

L[]
TL

A-A_- 900 Omm
EVELD COIL

d2p0a

]

;q

Part Il
By Donald Lewis

Receiver

has four sections of 130 mmf. each. The rotor plates ave of the
midline type which results in a uniform frequency seale affording
it two to one tuning range. The stators are mounted on isolantite
blocks, which are in turn secured to the shield partitions which
form the frame-work of the tuning unit.

The baend-spread condenser is mechanically identical with the
main tuning condenser. Divided into four main sections, each of
these sections has a three-gang condenser with their separate
rotors and stators, equivalent therefore to a complete 12-pang
condenser. In this way, an appropriate degree of band-spread can
he secured in each of the three high-frequency bands. To illustrate,
each division of the band-spread dial in the 14.0 to 14.4 me. amateur
band covers approximately 4.5 kilocycles. In the 7 to 7.3 and 3.5
to 1.0 me. bands, the coverage is approximately 1 and 5 ke, respec-
tively. These coverages atford comfortable non-critical tuning in
the high-frequcncy ranges without an unnecessary amount of
dial twisting. On the two lower frequency bands, this condenser is
automaticelly cut out of the circuit by the band-changing switeh.

LF. Selectivity Continuously Variable

The selectivity of the intermediate frequency amplifier is, as we
stated in the tirst article, continuously variable, by means of a
control on the front panel. This control simultancously varies the
coupling between the primaries and secondaries of the first three
LF. transformers. Since both the primary and secomlary of each
transformer are tuned, this variation of coupling (h.uu:u the
respottse characteristic Trom a single sharp peak in the minimum
umphm; position, to a wide double-humped eurve in the paosition
of maximum evupling. The total range of coupling provided by the
panel control is from approximately 1°3 optimum in the narrow
position, to about
three times  opti-
mum in the wide ;
position. The con- "‘~
trol being continu- B
ously variable, any
intermediate value
between these two
extremes is readily
obtainuble, There-
fore, as the selectiv-
ity control operates
simultaneously on
three transformers
in cascade, the
changein overall
selectivity is tre-
mendous. At the
same time, such n
wide change in
coupling also re-
sults in & wide vari-
ation in gain, ex-
cept of course when
operating on AVC.
The three variable
coupling I.F, truns-
formers (Continned

—

’hysical appearance of the power supply
unit which is huilt as a separate unit, It

Pythgty R c e o

on puge 247)

employs two rectifiers—a 5Z3 and a 1V.

A New Multi-Band Dia

K PULLEY

VARTAELE
LORIEWSEA

ON
== SWITCH

New Multi-hand Tuning Dial. No. 534.

@ THE accompanying picture shows the

new Hallicrafter dial which contains the
different graduations or calibrations for five
buands., The indieating ncedle moves across
the five bands insceribed on the dial, the
position of the indicating needle being con-
trolled by a cable attached to a pulley on the
band switeh. As the switeh is turned from
one band to another progressively, the in-
dicator moves up or down as the case may
be, and thus points automatically to the
particular row of figures on the dial which
are to be read by the operator for the par-
ticular band being tuned in.

External “Mike”’ Input
Transformer—Cable Type

® THE new Amperite input transformer
of the cable type is designed to operate

www americanradiohistorv com
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low impedance (Continued on page 247)

New External Input Transformer for
Coupling Microphone. No. 333.
Names and addresses of manufacturcrs of apparatus on this and following pages furmlshed ubon reeeint of 3-cent stamp: mentlon No. of article,
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NEW JUNIOR MIKE, H54
@ IN the photorraph we see¢ the

new RCA Junior veloeity mic
rophone intended for use with P.
A. systenis and for umateur phone
use. It has all of the pood quali-
ties of the more expensive standard
brosdeast  microphones, and  the
amatenr who desires high quality
in his phone rignals will be in-
terested in a microphone of this
type. It has a fregiteney ranpge of
from 50 to 16,0040 ¢yeles with an
averuge operating level of minus
G5 D.I3.

UNIVERSAL AUDIO

TRANSFORMER, Hij
@ EXDPERIMENTERS  will  find

many uses for this  universak
audio transformer which is  de-
figned for replacement purposes in
servicing rudio receivers. The fre-
queney  response is 34t te 10,004
exeles, and has an over-all tarn
ratio  (primary to secondary) of
1:3. The primary current rating
i= 10 ma. D.C. and it iz designed
to vouple any single or push-pull
triode stape using 10 different
types of tuhes to any single or
push pull stage regardless of the
type of tube used. This transform-
er is traly universal in all respeets
in so far as audio frequency ampli-
fication ix concerned, It is a pro-
duet of the RCA Parts Division.

GIANT PLUG-IN COIL
FORM, H38
@ WITH the cunstant increase in
the use of plug-in transmitting

AUGUST,

1936

favorably receive the introduction
of this new large Hammarlund
plug-in coil form. It is constructed
of XI'-53 material and the general
desiyn, as can be secn in the photo-
graph. is identical to the XI1'-53
Hammarlund reeciving coil form.
However, this form has a Jdiameter
of 21 inches and a winding space
of 4 inches i= available, The form
is deeply Auted. providing plenty of
air-space aroand the winding, and
they may be casily prooved for
helding the wire in place. At the
tor & 1l bottom edges of the form,
there are two holes which are tap-
ped for a 6-32 machine scerew, This
is  presumably  for anchoring  very
heavy wire, These forms are
available either with four or five
prongs,

U.H.F. PLUG-IN

INDUCTANCE, H36
@ READERS who are interested

in constructing ultra high fre.
quency receiver< and transmitiers
will be very much interested in the
micalex insulated coil assombly. As
can be seen in the photograph, one
strip contains three miniature jacks
while the other contains three
phigs,  The plurs have a hole in
the serew end which will aocom-
muiate up te a nuouber 12 wire.
This pgreatly facilitutes soldering
the c¢oil vnds to the plugs and
makes a more permanent connec-
tion., The micalex strips have an
over-all lenwth of 17, and are 147
in width, They are available either
with or without the coil. should
the experimenter desire to wind
hisz own coils.

217

PPARATUS FOR THE "HAM"

=y

I'lug-in U.ILF. inductance. H36.

A complete line of stand-off in.
sulators. H37

* i

Giant  plug-in  coil form hy

inductances, the amateurs should (Continued vn page 254) Hammarlund. H5S.

Universal transformer, H33.

g PO UL,
At AP

PP PP a .

6-Tube A.C.Super-Het
Covers Three Bands

@® THE accompanying illustration shows a very attractive and

efficient 6-tube A.C, super-het of modern “hook-case” design,
It is the new Lafayette model D-8, and the receiver covers the
following wave-length hands: 18-50 meters, G6-187 meters, and
of course the B.C. band 200-560 mcters,

The size of the cabinet is 194" long, 93" high, and 8%”
deep, and the cabinet is hand-finished, the wood being a par-
ticularly fine prain walnut.

One of the ideas behind the design of this new receiver is
that it can be conveniently placed in any ordinary buokease.

The latest type high-efficiency tubes are used. The tube num-
bers being: 2—6D6’s, 1—75, 1—76, 1-—6RBH, and 1—R0, This re-
ceiver has the latest type autonuitic volume control and the set
is equipped with a 4327 airplane type dial, which, in turn, tunes
a3 wang condenser,

The set cmbeodies the two most important features of inter-
est to every radio man—excellent sensitivity and selectivity, The cost of the set is corporated in it.
very nominal, eonsidering the high degrees of engineering and workmanship in- The accompanying diagram shows the
simple straight-forward design features and

This 6-tube Super-het covers the hroadcast as well as two short-
wave hands, the 18-30 and the 66-187-meter bands.

I 605 — Ty .—i'g-!.sf — IfT —5 L 33-?—-/‘?3:" all of the circuit parts and apparatus have
| = .l ‘&& ”» ’L‘Zf'c‘ ] [» —-1-\ I':-r- = been carefully tried out in the laboratory,
:_;...;,'...l' '}3 ! J) : ‘J.ﬂ 2 ) 0E (Conlinuerd on page 200} :
= - | (v b T @ ||> o
L Ik {1 Money for Your Ideas!!
o i ~<l @ THE editors are looking for good ar-
is - X ticles describing the detailed construc-
tion of improved SHORT-WAVE RECEIV- ¢
e z ERS suitable for either “Ham" or “Fan™ ¢
reception, or both, Other short-wave ap- ¢
| paratus is also of interest. I you have a t
J new and novel circuit. be sure to send a ¢
o 1 deseription and sketch of it to the Editor, ¢
e and we shall be glad to give you a prompt
Nn vpinion ax to whether or not we would be
i | interested in an article on the subject. All :
I . articles accepted and published will be paid L
for at regular rates. 4
/I I vou submit an article, finished dia- ¢
| 1 gram drawings are not necessary, but the L
’S'D_'fim'”s phm'(;)l should be clear and as large as L
— > vssible,
Wiring diagram of the 6-tube A.C. 3-band Super-het. (No. 538) vvnvvv:vv B e e e e o e
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Radio Amateur Course

® IN this lesson we will continue the

receiver discussion. In our last les-
son we took into consideration the sim-
pler receivers such as the regenerative
detector, with and without the R.F.
(radio frequency) stage. In this les-
sou, we will cover some of the impor-
tant points concerning superhetero-
dynes. Of course, there is no end to
the technicalities involved in designing
superheterodynes. However, the aver-
age short wave “Fan” and amateur 18
net interested in detailed technicalities.
For instance, the average amateur or
“Fan” would not be interested in the
technicalities of the converter diagram
shown in Fig. 1. It will do him very
little good to know the ratios of oscil-
lator output voltage to grid bias and
signal in the detector circuit, when in
nine cases out of ten he would not be
equipped to make the delicate measure-
ments necessary. Therefore, we will
cover the standard methods of frequen-
¢y conversion in so far as practical
tube combinations and circuit values
are concerned.

VPentode PPower-Detector and Electron-
Coupled Oscillator

In Fig. 1, we have the pentode por-
er-detecior and the pentode electron-
coupled oscillator. In this circuit the
output of the oscillator is coupled to the
suppressor grid, the detector. This is
known as suppressor grid imjection,
This arrangement works out remark-
ably well because the tuned circuits are
entirely independent of the coupling ar-
vangement. Isolation is accomplished
by the screening (shielding) of the two
tubes. It is in this circuit combination
that a mintmum of pulling takes place.
For instance, the strength of the incom-
ing signals and the adjustment of the
detector circuit will have practically no
effect upon the oscillator tuning which.
of course, results in excellent stability.
If regeneration is to be used in the first
detector circuit in order to improve the
sensitivity and selectivity without add-
ing R.F. preamplifiers, this coupling 1s
the one to use. Of course, without re-
generation it would be advisable to em-
ploy at least one and preferably two
tuned R.F. stages ahead of the pentode
detector in order to bring up the sensi-
tivity and reduce image response.

Agding R.F. stages to the front end
of a superheterodyne also results in low-
er-over-all set noises, and generally pro-
vides a better signal-to-outside noise
ratio.

Getting the Circuits to “Track”

One of the most difficult problems in
a superhet construction is getting the
two tuned circuits to track. The oscilla-
tor is tuned to a frequency equal to the
L.F. frequency higher than the first de-

TWELFTH LESSON

In this twelfth lesson of our
“Ham” Course, popular superhet-
errodyne circuits are discussed.

FOR REGEN
IN 157 DET
py
0 1-MF
(€ACH)
-

4 Y .
&_{_“_/r_"_( [T
G | oabrm——mwa——
1500 ' ¢ -, \s0000 .25 bl 05-\

B- Orms B+

MEG

FIG.L 8+

6AToR 2AY
1

A~ 50.000
- OHMS
C o1 mEG L

FIG.3 Bi} 5«:5

Converter diagrams of the most common-
ly used types used for superheterodynes.
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tector. This means that if we use 465
ke. as the intermediate frequency the
oscillator will be tuned 465 ke. higher
than the frequency of the first detector,
which is the signal frequency. This can
be accomplished by the use of properly
proportioned inductances and the use
of padding condensers. In the diagrams
we have shown a condenser in series
with the oscillator tuning condenser.
This condenser is marked “X.” Also,
we have a eondenser across the entire
coil. In diagram 1, this is marked “T,”
and there is one in the detector circuit
also. For general use in short-wave re-
ceivers where trimmers (“T") 140
mmf. bandsetters are used and mount-
ed on the panel, condenser “X” should
have a capacity of between .001 and
002 mf. By properly adjusting the
coils of the oscillator circuit nearly per-
fect, tracking may be maintained be-
tween the two stages. We are consid-
ering, of course, that the two tuning
condensers “C” (usually 35 mmf.} are
small in capacity and the two trim-
mers “T” are fairly large, the usual
band-spread and band-setting con-
denser combination.

The high frequency coils, for instance,
tuning around 14 to 15 megacycles will
be identical in construction. The pad-
ding condenser “X" will easily take care
of the difference. However, in coils tun-
ing around 7 megacycles it will be neces-
sary to use slightly less turns on the
ascillator coil; of course, if we go lower
in frequency or around 3.5 me,, it will
be necessary to have a greater difference
between the number of turns in the os-
cillator and detector coils.

Use of “Dual Purpose” Tube for De-
tector and Oscillator

In Fig. 1 we have used two separate
tubes for converting the frequency. In
Fig. 2 we have the 6A7 or 2A7 penta-
grid converter. This tube was designed
to function both as the first detector and
oscillator. Mixing is accomplished elec-
tronically within the tube. Although
this arrangement is as sensitive as that
shown in Fig. 1, experiences have shown
that there is considerable reaction be-
tween the tuned circuits. Tuning the
detector circuit has a noticeable effect
upon the oscillator.

The main advantage, of course, is the
elimination of the extra tube. How-
ever, considering performance, espe-
cially on the short waves, one prefers
the additional tube.

A New “Mixer” Tube for Superhets

Tube engineers have been working to
improve the conversion efficiency of the
superheterodyne, and the result has
been the introduction of the new 6L7,
which is especially designed for use as a
mixer tube. Here we have a tube pro-
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A complete LF, amplifier with and without A.V.C. 'Fhe heat oscillator is also shown.

vided with an extra grid solely for the
purpose of introducing the oscillator
s<ignal into the detector stage. This
tube may also be used in a number of
other circuit arrangements, but so far
it proved the most satisfactory as shown
in Fig, 8. This tube provides remark-
able conversion efficiency, especially at
the higher frequencies and reaction be-
tween the two stages has becen reduced
considerably over other circuits. Of
course, both of the diagrams in Fig. 2
and 3, as well as in Fig. 1, require the
addition of R.F. stages ahead of the

detector although, as we said before in
Fig. 1, regencration may be introduced
conveniently in the detector circuit to
partly offset the need of tuned R.F.
stages.

The intermediate frequency ampli-
fier of the superhet presents no prob-
lem at all if care is used in the layout
of parts. Most experimenters who have
encountered trouble such as due to feed-
back or regeneration in LF. amplifiers
can blame it, in nearly all cases, to
crowding, improper use of by-pass con-
densers, or carelessness in placing the

wires of the grid and plate circuits.

Beat Oscillator—Its Purpose

In Fig. 4 we have a two-stage LF.
amplifier, the second detector and the
beat frequency oscillator. The beat oscil-
lator, ofl course, is necessary for con-
tinuous wave (CW) reception, as we
must have some means of bringing about
an audible tone from a pure unmodu-
lated carrier. No audio amplifier is
shown in this diagram, however, a sin-
gle 2A5 or 3 watt pentode of any de-

(Continued on page 236)

PSSO by o,

PO

One million cycle AF. amplifier—C1, cathode condenser;
C2, coupling condenser; Ck, choke.

® AN interesting example of the latest European

trend in radio design is the development of so-
called “audio” amplifiers, having an unusual broad
frequency response curve. The difficulties en-
counterced with this new kind of amplifiers is caused
by the demand that they must not only have a re-
sponse curve covering for example the tremendous
frequency range of from 1 to 1,000,000 cyecles, but
they must also be flat over the full range!

The reason that this amplifier design is at present much favored
by European radio technicians, lies in the remarkable television
progress abroad.

Experience has indicated that the most effective means of ob-
taining the desired amplifier-qualities is to bring about a decrease
in the unwanted capacity between the various elements of the
amplifier and its circuits, Since the layout can greatly influence
the decrease in the unwanted capacity, much rescarch has been
carried on in Europe to study the technical problems of proper
layout, and it is to expect that the layout technique developed in
Europe in connection with the design of the new A.l. amplifiers,
will exert an influence upon the circuit design to be used in con-
nection with future developments in the ultra short wave field.

But this is not all that makes the design of such “broad-range’
AF. amplifiers so interesting to the short-wave amateur. The
possibility of amplifying low audio frequcencies, as well as radio
frequencies, with one amplifier promotes also some hope, that
some one—somewhere—will perfect a method for utilizing this
kind of amplifier design in the realm of the centimeter and deci-
meter waves.

How the difficult task of designing such an amplifier was accom-
plished is indicated by Fig, 1 and 2. Despite the fact that com-
paratively large coupling condensers had (Continited on puge 250)

l l —
|
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z ~ p: 3 b S |~ |
c > ~Z ’ £ 1500 FREQUENCY RESPONSE
| B T | o T [ | CuRve
< A HH —~ BE
= LY [d . %—k Ea 1,000 + T
. ( 7 TiME CONSTANT OF ] it 2 I
L5 [F|G-4 I 500 —— :
N U] ! | z, I
\ - 7 - )
(' B, - NEON GLOW DISCHARGE % Se—rt |
NEON GLOW DISCHARGE POTENTIOMETER TUBE . T2 4 1 100 1.00C 100,000 | 10,000,000
POTENTIDMETER TUBE 1 . CH: CHOKES FIG 2 FIG.3 FREQUENCY IN CYCLES L 1.000,000

Wiring diagram of the one-million cycle AF. amplifier.
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Here's Your Button

The illustration here-
with shows, the beautiful
design of the *'Official”™
Short Wave League but-
ton, which is available to
everyone who hecomes a
member of the Short
Wave League.

The requirements for
joining the League are
explained in a booklet, copies of which will
be mailed upon request. The button meas.
ures % 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. Addresy
all communications to SHORT WAVE
LEAGUE, 99.101 Hudson St.. New York.

SHORT WAVE CRAFT for

AUGUST, 1936

SHORT WAVE LEAGUE

HONORIRY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

iToltis Baird

E. T. Somerset

Baron Manfred von Ardenne
Hugo Gernsback

Executive Secretary

Report from Freeport, Pa,

® A LITTLE careful tuning on the 20-

neter amateur phone band any night
from 5:00 p.m. to 10:00 p.n, will bring in
loads of foreign “Hams™.

0A4AA, in Peru, on about 11430 meg.

FRLZ, in France, on 11.07 meg.

FiCP, in France, on 11,35 meg,

EABAL, in Africa, on 11.27,

Ireland is represented by station FKI2J
at Dublin on 14.13 meg.

The VK *“hams” have bheen ¢oming in up
until 8:00 a.m., E.5.T.

Now that the baseball season is in full
swing, you may hear the reports of the
days’ pames in Japan, over station JVN on
10,66 meg. at 4:00 to 5:00 p.m,

21RO, Rome, Italy, is testing on 11.81 meg.
in the afternoons and by the time this is
read they may be broadeasting the ufter-
neon programs on that wave.

HAS3, Budapest, Hungary, on 1587 meg.,
9:00 to 10:00 a.m. Sundays has not been
heard here for about a month,

TFJ, lcelund phones England
11:00 a.m.

9:00 to

ANGELO  CENTANINO,

Box 516,

SHORT WAVE

SCOUT

News

3/18—GSD—11,750—10:20 p.au., England.
Very loud.
5/13—CIRX—11,720—10:25 p.m., Canada.
Very, very loud.
H/13—GSC—9,580—10:30 p.m., England.
Yery loud and clear,
5/ 13—COCH—Y,428—10:40
Clear but weak.
Time given is E.S.T. Freq. in kilocycles,
EDWARD M, HEISER,
Route 2, Box 124,

p.,, (uba.

Official Listening Post Report of F. W,
Hartman, South Amboy, N.J.
® DURING the past month only 75 stations

Freeport, Pa.

Brecksville, Ohio, ().L.1>. Short
Wave Log
4/23—TIEP—6,710ke.—8: 00 p.m.,
Costa Riea, C. A, Loud, some noise,
4/23-—W2XGB—6,42—8:10 pam.,
Hicksville, L.I. Test program, very

lToud.
4/24—GSD—11,750—10:50 p.m.,
England. Fair,
1/25—GSP—15,310—7:30 p.m,,
England. Loud and steady.
1/25—G8D-—11,750—T7:35 p.m.,,
England, Very loud and clear.
1/25—DJD—I11,770—7:40  pam,,
Germany. Very, very loud.
1/25—FEAQ—Y.860—7 : 145 p.nt.,
Spain. Loud, but distorted,
1/25—(85C—9,580—7:50 p.m.,

England. Very loud, hut noisy.
4/27—GSP—15,310—7:00 p.m,,
England. Very loud and clear.
4 /27 —GSD—I11,7H0—7:05 p.m.,
England. Loud. Not as loud as GSI.

1/27—=DID—11,770—7:10 p.m.,
Germany. Very loud.
4/27—CEC—10,670—7:15 p.m.,

Chile. Very loud, some noise.
4/27—2R0—9,635—7:20 p.n.,

Italy. Fair,
5/3—DJD—11,770—10:20 p.m.,

Germany. Very loud and clear.

5/3—GSD—I11,750—10:30 p.m,,
England. Exceptionally loud.
5/3—GSC—0,H80—10:35 p.m.,

England. Very loud and clear.
5/12—-VK3ME-—9.510—6:00 am,,

Australia. Loud, steady and clear.
5/12—IJVM—10,740—6:15 aum.,
Japan. Loud and eclear.
5/13—DJD—I11,770—10:15 p.m.,
Germany, Very loud,

FREE to all

Short Wave Craque

Clt o Divectors ‘Wllulim, fefd in
MNew York @ilg.‘“w'ﬂmﬂ o the Ulaated
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John & Mitller
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were heard; many eof them were new
ones, conditions were Fair to Good. Many
Foreign Amateurs were heard on the 20
meter band, I want to thank the foreign
amateurs for so Kindly answering my cards,
The airship Hindewbury was heard on its
trip to the U.S, on May #th, on 10,290 Ke,,
working New York, The following iz a list
of the more important stations heard:
t Eastern Standard Time used throughout.a
The Voice of Colombia, Apartade 2665,
Bogota, Celombia, on about 6,120 Ke. is
heard wuntil about 9:30 p.am., with pgood
strength,
HI3C—La Ramona, D.R.—6,900 Ke. heard
many times with excellent volume,
EAQ—Madrid, Spain—heard broadeasting
a special program to New York on April
26th on about 15 meters or 19 me. with very
good strength from 12:25 to 1:15 p.m,
CEC—Santiaygo, Chile, S, A.—10,670 Ke.,
heard many times with pood strength.
HI9B—santiago, I}, R.—8,050 K¢., heard
several times, fair to wood.
COKG—Santiago, Cuba—6,155 Kec., heard
“good” many tines,
DJR—Berlin, Germany—I15,340
Ke. Heard on May 15th with a spe-
cial program for New York, with
\'crH_\' good volume at 1:20 p.m.

H—San Pedro, D.R.—6,314
Ke. Heard many times with good
volume.

HI8Q—Ciudad Trujillo, IMR.—4.-

240 Ke. Is heard until 9 p.m., with
good volume, and requesting re-
ports. It will verify reports,

HRD—La Voz de Atlantico, lLa
Ceibe, Honduras—6,200 Ke, Heard
until 11 p.m,

HIM—La Voz Del Pacitico, Buen-
aventura, Colombia is on 3 to 11
p.a,, daily on 9,510 Ke.

TGW—Radiodifusora Nacional,
CGuatemala City, Guatemala, is on 9,-
450 Ke. from 9 to 10 p.., and 11 to
1 a.n., and Saturdays from 11 pm.
to 7 a.m. on Sunday.

OER2—0Osterr. Radioverkehrs A,
G., Wein, I,, Johannesgasse d4b,,
Austria, is on 6,072 Ke, on Mon-
days, Tuesdays, Wednesdavs, Thurs-
days and Fridays from 9 a.m. to
5 p.n,, on Saturdays until 6 pan,

erarding HRN, I have sent two
letters and a eard to them request-
ing a Veri, but have vet to reeeive
one. 1 do not think that HRN
answers reports.

Veris received: HJU, TGW, OER2,
COCO, GBEB, PH1 for 11,730 Ke.

I answer all mail.

FLETCHER W. HARTMAN,

365 John Street,
South Amboy, New Jersey.

Short Wave Scout Report from
Parma, Ohio

® THE following is my report for
this past (Continued ou poge 254
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A World S-W Station List

AND Complete List of Broadcast, and Telephone Stations

REvISED All the stations in this list use tele- tions or other important data that you
phone transmission of some kind. learn through announcements over the air

\ M Thl Note: Stations marked with a star % are or correspondence with the stations.
" ﬂﬂ \_J;l the most active and easily heard stations Stations are classified as follows: C—
\H‘ F and transmit at fairly regular times. Commercial phone. B—Broadcast service,
- Please write to us about any new sta- X—Experimental transmissions.

Around-the-Clock Listening Guide

It is a good idea to follow a general achedule during bright daylight, listen between 13 and 19 band is generally found best from about 12 m.

#s far as wavelength in relation to the time of meters (21540 to 15800 ke.) until 7 a.m. (After dark, results above 35 meters
the day is concerned. The observance of these To the east of the listener, from about 4 p.m.- are usually much betm than during daylight.)
simple rules will save time. . 6 a.m.. the 19-35 meter wil! be found very pro- These generzl rules hold for any location in the

From daybreak till 7 p.m. and particularly ductive. To the west of the listener this same Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

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

31600 kc. W2XDU | 20020 kc. DHO | 18620 kc. GAU | 17760 kc. DJE | 15660 kc. JVE

'E'}(EANT?E?’%%"B‘;‘BEASNNG C auER e N " RudBy! Ao ’ anonn@a’gnné Wouse | T NATARI™IaPaN
485 MADISON AVE.. N.Y.C. Works 8. America. mornings Calis N. Y., daytima ':L‘;;“GEILM ANY Phones Java 3-5 a.m.
N s e 0 bR 19900 ke, LSG (18345 ke.  FZs 17760 ke 1AC | 13620 ke.  JVF
—— -C- .08 meters «C. .35 moters b o~ o e
31600 k. WEXAI o RSN roolo S NGO Eine G L T 1546“_ i:(;&"a'
STROMBEHG CAF?LSON co. s lrredularly, daytima T —- = alls_shiss, 6:30-7:30 a. m. C.
Relays ?wcu".qim uE.uy %5 am.. | 19820 ke. WKN 1::8340 kc' meters Ll _17741 ke. HSP | - RCA COMMUNICATIDNS,
e cla\\lflngd::‘:wu: N. L. uc‘:ﬁ‘-“é'ﬁuzr:n'} LE.,J‘.&." c-mﬂ‘:’l‘é?::f:eét;”‘m %S.L(:Nu':rse.uf-rly
33’.‘600 k;:- WEXWJ alls England., davtime -18310 ke. GAS 17650 I(C XGM 15415 kc. Kwo
DETROIT MieH. 19680 kc. CEC | 777 o5 moters o pkd G- 1948 maters
L 25 work sau'?tzuin 'cmdl.% | aneer 5,',‘“}.;.':2. ‘.?n’:,f,"f:,'.:o',; 9';'1{‘" Phones Hawall 2.7 p.m.
orks Buenos Aires an olom. —
21540 kc. WSXK bia daytime 18299 ke,  YVR|17520kc. DFB 15370 l;c- *HASS
Ve B Biscrme | 19650 ke, | LSNS | Sypuudfh Wiz | ot | ormnttii ey

c.
-8 nm.i relays KDKA "u"é.'l'u‘.mé:rf.. Al’n.(;"EI:JINA 18270 kc. ETA 17510 ke,  VWY2 | 15360 ke. DZG

b <X,C- 19.53 meters
T T S N e
uBE SRR | olE B |7 AT | TR0 ke, WEXL | 0 ke, ~KWU
21520 ke.  W2XE | et ot | 30000 (ML 00 i | 18 -
A "1(3:.94. TOADE 19480 k. GAD | . 1043 mates o0 et eraautarty” Phones Pacifi Talew &nd Japan
A4:5A ':n di C%%}' DC: svT:-,“ : . K ui‘i;llsly: ENGAL'AIN: | _cﬂ'- gsg-,gg-,__r.n;_v;g; o {17120 ke. W00 | 15340 kc. DJR
Retws WABE 638 w12 n. | " AT Y | 0000 ke, GAW | S a7 B ap S e e,
2470 ke, *GSH | 19355 ke, FTM | " et At 170‘:’;"{:--31375-"'(;; c ""‘.&ia‘.-s:fo".‘.:zf‘;("m
meters C. metars alls N. Y., daytima C. R w
e SRR R, | S AERLTENRL | THI3S ke PMIC | o e s O P
214;(;‘:( SILELT WKK 13345 |'5(§|. w PMA c;h anu:‘n?'n:o .I.lA'\-IA 16375 :(" Bhips WK scn:u:%T'A N Y.
C. e 'BANDo:N"'G.'TAVA #es Holfand, sarly e. m. C. WGY 10 a.m.-2 p.m.
Sucn S E ey oo | ettt e, | JBLIS e LSYR o ali AT u, . 15310 ke % GSP
LIWRENCEV"—LE N, ) 10:00-10:30 a.m. |rr||ul|r MONTE GHANDE Phon «B- 19.8 meters
o o Amerin B amcd PR | 19260 ke.  PPU TARCENTINA 13'2'7'0"’,;;———"‘"" WOG | ®ec BiSAbchsrivg
21080 'l(cz; ster PSA Viio o ANENS brazi | 18040 kC.  GAB | ¢ 1641 muters LONDON. ENGLAND
RIO DE JANEIINJ BRAZIL Works with France mornings «Ce .83 OCEAN GATE, N. ).
works "WKK Daytime 19220 ke WKF nu((;:glxlr E'hcduuo mrnlng':-'d E.::ll:":r'mno-n 15290 [:::2. . LRU
L] alis anada, (] meters
_261.'060 ,'4‘_::; .,.,WKA 'c'LAwnzncEwu.z 1 e and sy afie. 16240 kc. KTO BU :d%h?‘n":’&"'ﬁnezu.
LAWRENCEVILLE. N. J. Calis_England, durtlmo 17810 kc. PCV | -c- O TINA, 8.
Iand MANILA, I Broadeasts 7-7:30, u 11:30 a.m.
Calls IIQEC'ID' an {9200 |!:c2. s ORG -c.KgolT\l:‘iﬁ(.':&??LANn Calls CIsl » Tssln lnd ships 15288“":““‘ H p_m_DJQ
SnAal B B 2 . alls Java, - ‘:_l'. . c.

'2"1'.020 I(C- LSNE nwlms'ssg.tﬁogna:kﬁ.mn: 17790 ke. *GSG 1c6233 |'n(fo' tor FZR3 B ROADCAST IR e HOUSE
"Unc'i'u':.'r.‘" ARQ. 19160 kc. GAP | B Juie metes 'c'ﬂmgns& nﬂ'ﬁ'g.él:mh BERLIN, CEAMANY
Vo b pom -C- 15,86 meter 8.8.c. nnoAncA’snuG CLA DL L O S5
20860 ke, EHY-EDM | clSiliath oy, "ot i gz o | 15880 ke, FTK | 15270 ke. A W2XE

14.38_meters . - y s CASTING
MADRID. SPAIN 18970 kc. GAQ 8T, ASBISE, FRANCE ATI.ANTICG%I:I%AD
Works S. America, mornings. -C. maters 17780 kc W3XAL Phones_8aigon, morning__ adlson Av., N.Y.C,
20700 kc. LSY ) _ can %lg :'PFI!:;::II:I“ "unlom’ftﬁuo co. 1;5865 ll‘!ﬁ'mm" CEC w‘:sa: :lﬁf"?; nN‘ _Ypﬂ._
e no:N:'i'?E él'A"‘En: 18890 kc. ZSS n.-.'if”g,?z B'Bf.ﬂ;‘ a6 sun. | wSANTIAG, CHILE 185260 ll;gs. . GSI
ests irregular! S 15.88 meters e afternoons - DAVE;I“T;rY'
%0 ke, GAR | Soialisa MU | 17775 ke,  %PHI | 15810 ke LS | &85 Aieeiaee,
L) eters «Ca maters
© auday? fneTanp :.lcs.830 'I:c. PLE 7:30-9: 30'15-? d’.‘.‘.’y‘%:‘e:‘.ﬂ Tue. "“"“"G"A:':'u ARGENTINA 15252 kc. RIM
Calls Ar'::m::; Brazli. o "BA.? D a'm JIAVA i p - 'gun Brazil and Europs, daytime .c. !
20040 ke. OPL | 18680 ke. “"0C1 | 17760 ke, AW2XE | 15760 ke, JYT | uanriia Base,
"i'EoPOL'[;-\;']L'L"g"gELGMN ('5:08 meters -B- 16.69 maters 'xxzulxwrcﬂg CHIBA- 15250 kc. W1XAL
CONGO Warks ‘arteus B.A: stations ATLANTIC BROADCASTING irreaute In_tate afterneom | "% mobyom "%¥Ls.
Works with ORG in morning daytime 485 Madison F}\v'a.. N.Y.C. m':n:ir early .n'rnlnl Irrepular, il muning

(Al Sehodules Eastern Standard Time)
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15245 kc. % TPA2 | 14600 kc. JVH | 13380 kc. IDU | 11870 kc. wW8XK | 11413 kc. CJA4

8- 19.88 moters .B.C-  20.55 moters. -C. 22.42 metors -B- 25.28 meters -C- 2628 m
mgdtieiifar | L RO | Sn T acmen | SerngiRulE Flecrmo | ondiloRiiu
larvlu do Ia  Radiodiflusion Broadeasts 12 m-| a.m. PITTSBURGH PA. Tests with Austrella irreguiarly
wifgh e | ERERE Duske vva| TRREEEAT | Temidh e
= =G~ " (Ll -
15 220 kc. % PCJ | 14590 kc. WMN MARACAY. VENEZUELA = X- 26.79 meters
B v, PRILIPE RADID O AWRENCEVILLE, N. ) e 11860 ke. YDEB MEXICO CITY. M
EINGHOVEN. HOLLAND - 'r"r..nu d:n:fl;-'m t 163285 z'zv‘sca'....thGAs Lo iea ot Crrapuine X
ues, 4.6 a.m. srning an erneon ey { SOERABAM iava
Wed, 7-11 DRUMMONDVILLE. QUE., 11050 kc.

Sun. 6:30.7:30 wm. 14535 !:(6:- . HBI | L AN e [ Dty P56 mmeet 30 ame w: 27.15 mators ZLT4
oo ke R WORK | % i, | |l | TGO ke, GSE Rk )
wurmﬁu’uoun:cn:crnlo Br ts irregulerly X- zz‘s:' sters BLB.C. 3‘1‘&:‘:0":'&‘ “ 11’600 ke PLP

PITTSBURGH. Pa. 14530 kc. LSN D.":”.}’:‘ sf,;“,;%'a‘,",,"u‘. m. | HOUSE LONDON, ENGLAND | -B-C.  27.27 motars

Relays } KD'KA '.?dm_m&&‘ﬂ’..""ffﬁ'“mm. 12840 kc. WOO | 11855 ke DJP Broﬂl?u':aosz:i‘.ci ;Amv-Al 130
15200 k B __ Calls_ Yc afternoons 23.38 meters . am., Sun. 5:30-i0 sm,

c. %DJ ke, LSM2. “C° OCEAN GATE. N. 1. B N0ADCASTING HOUSE Also 2.7 a.m. daily
'BsnoAncAsrl NG HOUSE 14500,,::; Calls_shije L LA A By " | 10970 ke. ocCl
3:5oEERLIN. GERMA sszm HORLINGH AN AREENTINA 12825 kc. CNR | —te2bw | .c. 2733 meters

Sun aiso 11 a.m.-12 n Galls '"'k"“' Eurspe d??l.i B IRESTUR CERERAL 11830 kC- WIXAA | works with . Sotota.  Cal.
=B 5.36 meters venin
15180 ke. % GSO 14485 ke. JoEah i, Tariene | cRicacd TESERATION of | 10955 ke. HSBPJ
-8. 16,76 meters CARTAGG. | COSTA RICA | Broadeasts. Al 2L R HIGAGO L BX. . 27.38 meters
©.8.C.. BROADCASTING | Phones Con. Amer. & U.8.A. 1 12800 kc. IAC | Retays WCFL $:30 w4 nm. BANGKOK, SIAM
Lonoo USEc Lano Oy . | -e- p’ﬁi’\s ":\Tv 9 p.m.-i2 m, Broadeasts 8-10:15 a.m. Mondays
3:40-5::4.1 p.m. 10“85 z':‘(l:l- moter HPF Calle itallan ships, merninge 131830 zls‘c. *WZXE 10840 kc. va
e —— I 3 ] C.
15140 kc. K GSF PANANA CITY. PAN. 12780 kc. GBC | Siiantia troaccasting CIXONT CAL.
N 1 115 | onn WD frtze % mucBY ENSLAND a8 MAnlsocr? “E L v.c. works wih Havall
. an:)%ANDcE‘P?EmAG 14485 kc. TGF Gallls_ships _ Ralays WABG 4 10770 kc. GBP

9 a.m.-12 n.. 3:40-5:45. m. -%.UATEMZR'ZX ?:1'1"?, GUAT. 12396 kc- CTIGO 11820 kc. GSN -c- Rl.l(izlg.\e.5 E";d.(ti.lt.AND

15120 kc. HV.' Phanes WNO dariies B PAREDE: FORTUGAL o= B Sydney. Ausiral sarly 5. m.
T yatigan Ty 14485 ke.  YNA | s 00030 0T e "-'-°N--: %ﬁ?ﬂ;ﬁxs""“ 10740 kc. #JVM
1030 to Ig.::u‘ -m.. eTsopl MAA:IE;-':AWN':}'QII:YRQUA 32325 kc' moters DAF (L% Skopmoluanzat‘m Irregular -B.C- NA 217A“|m.lt:':AN
ITS']TI‘G;' kI:: .'0 “3 ”DJL 1_:4485 |:$I_ N HRLS wp:'qﬂngjvlnc_t‘l ..‘.;.E,'"S.‘,ﬁ‘u}'.. 11811)!5(‘(::'l “:KHMABA e nones 0.8 S
's'a)ﬁ'un'cgig'rmé“ﬁnuss. "lcgfi"gu‘g“d"_g‘,'"f‘.‘s 12230 kc. GBU MEDELLIN. %)I‘DLSCEMBIA !'0675 !:f' etors WNB
BERCIN SCRNANY | 14485 ke  HRF | mudid SiiTawp | 10 SR MRS el e
- .C- 20.71 meters Calls_N.Y.C.. afterneen 11810 kc *ZRO
15090 ke, RKV| Feopq il iuoumes |\ T2250ke. | TVB| 550 o L
° —_— -C- 24. 9 maters E.I.A.R. C-
e eI Pt e R B A
10-11 am ™ € W
SE— m —r cLAwr;,:nr?g%vEt:-E‘N- ) | 12235 ke. TF) | SRy :nlls N o 10560 kc *JVN
15070 kc. - D | mecning and aftornoen | BCo 2452 meters 11795 kc. DJO C- ¢ motars
wo pe TANeIRo, srazie [ 14460 ke. DZH lﬁi:?iﬁxlﬁ"‘:‘ﬁ"ﬁ'?n B A maters ?-....!.‘.’:2"%'”':.', ”uwu: .
Calle "EY B“l'l'!o!'ﬂll'::m and .llci:(t:,zlészztézs:“'l?zsiwgﬁi.\"l,v.\M'I’. 12215 kc. TYA B“'Es":'sscsnﬁnmmv ’ Br:‘m""zd-?.:{-:nz.‘ms' o
H -C- 24.56 meters on. an urs, 4:5 p.m.
!&5-055 kc. s WNC | worts e telenhgn:'ma-nd o ;ﬁ.&iﬁ‘ﬁﬁ|"lfemornlnl 11790 ::?; -“WmIXAL ];:0550 2':5' . WOK
'"I—"x‘"v 13‘:38'§f;muffw 2150 ke, . GBS | SR | TR .
. o prvame . [[3 rge., Braz.. Peru, nights
%4980 ke. A __Calls_U.E.A.. afternoen oudsy. c“".'ﬁﬁr'ﬁ'.’.n 11770 ke. % DJID | 19520 kc. VLK
_ Phane Factle” tiise 13_990 zlu(c' GBA | 12130 kc. DZE 'Béngegz::é'rﬁ:“&u. - avonDl ietes
14970 ke. LZA nudv eieTano RElGuarBaTzENSThaCaNT, | 135 RRgEg0 R a0 10;;'3 ':"" e T
20.04 m Busnoe Alres, late afternees C.
SOFIA auu: RIA Works phone and tests 11750 kc. *GSD - s mot
Tests Irrogularly till (1:30 am. . suUz " irreguinrly “Ce o BT ety
Tan Sundays ];'73?32(:1 E:’éAL"rE'GYPT 12060 kc. PDV | - o B ﬁs&#}:xume $:30-6530 0 . ‘#’;'s“o‘JSo s m
1.}4:950 II:fS.mehn PSF | /8% with Euraje 11 n.m.. 'c'uoorrvz:ﬁ.xlmh:f:?t.mb "?Hsfalig"nnn?" -, ENGLAND | 10420 1|'(=:'. t XGW
R0 do IANEIRO. BRAZIL Seeoh Lo frrondie 11:30 pm..i:30 am. C- guallliameten,
s i dage A | 13690 z'.‘.f:'.'m...r. KKZ 12000 ko, — RNE|g7730 ke, ~ PHI | oo il e S s
i, | o | Sepi it | P Bl | G 0k
oy Whe: dotims | 13636 ke, SPW ooty 12508 Som. 11720 !‘s'i' *CJRX ™ koorwiik, HolLAND
-B- 22 -B- _Calls_Java . E . M.
W40 ke,  HIN| 0w | | UOSLKe,  FZS2| ™" wnlithao | j0a10 ke KES
CIUDAD TRUJILLD. D.R. . . stors
Phones WNC daytime __irregular at ofher times Phenes. Paris, morning 11715 kC. *TPA4 BOLUINAS. CALIF.
T -B- 25.6 Tests evenings
14940 ke. HJA3 |13610ke. JYK|18s5ke.  ETE Wi, °2'.;m“ 10350 ke, LSX
o BE cor. | Kew S Eonse | Toon BB Tworn | GEREIES |6 o agoc
Works WNG daytime Phones Caifioraia till 11 ». m. : 'KK 11680 kc. “KIO | 1en ‘mmgr', nunn': 1 o
14845 kc. OCJ2 | 13585 kc. GBB | 11950 ke. =~ KKQ| .- Ter frreauant. ™ .
R 1 4 *® mudEY, ENGLAND ,:m'l’“},!,':"‘:,mf";{f",".. ¥.‘2.".”;'.5'1...":‘.‘;‘.’.‘-‘..'.' 10330 2':::- ORK
works "":,’_',ts A stations Eeyst & Capads. afterseons 11595 k. VRR4 | PRlivastitof, BELaium
13415 kc GCJ 11940 kc. FTA | -c. 25.67 meters Broadeasts | 30-3 p.m.
14653 kc. GBL | A e -c- 25.13_meters STONY HILL. JamAicA. 1 10300 kc. LSL2
XL :mmn " RuaBY, ENGLAND LU T L LI warks WNG daytime. . 2043 meters
| Works JVH (-7 a.m Calls "-" ‘ Ohlu warly Hurlingham. Arge.. nights 11560 kc- V|Z3 HURLJI':GE::’!" A:?:I#:;"M
14640 kc. TYF 13390 kc. WMA | 11880 ke. *TPA3 '};MLEA’R"EET:'&::&:. RELESs 10290 zlg(f; . DZC
8 FRANcE L AWRENCEVILLE M. 2. | " “RAD{0 COLONIAL™ FISKVILLE. AUSTRALIA X ZEESEN,
Werks s“‘“z““‘l .2""306:-"':' 37 -:lﬂ.lln'..lllsn:“:‘:’n“n 1.4 I.I:AnlloslsFRl.AmNCEi p.m. Calls Canadn .-vl:'-‘ln. and early BWN’GCI'“ |ﬂ":nvullrly

(ANl Schedules Eastern Standard Time)
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8% m
HUGBV ENGLA D
Calls Arge. & Brazll, eveninga

i) am.-12:30 p.m.,
Thars., "aat, ¥

RUGHY, ENRLAND
Calls N.Y.C., eveainge

-8. 38.31 meters
CARACAS. VENEZUELA
7-(1 p.m,

SHORT WAVE CRAFT for AUGUST, 1936 223
10260 kc. PMN 90675 G DZA | 9560 kc. *DJA 9010 kc. KE) 7799 kc. *HBP
-B-C-_ _ 29.74 meters -C- -B- 81,38 33,3

ZEESEN, GERMANY
g:"n'l[)‘?:'hrl‘(:".j;!?“ Works Il"l Aslrl7n and broad- BROADCASHN% HDUSE. Realm;"h‘la?: EAL GLEENAE%UAE :VFII’FIAETF:?::D
Br:a'gussl:mSa; =y lnom ’;au 5555' X Ld -c N 12:30.3, s;ossn L m.. 4:50- | Prodrams in evaning Irregularly 7;205 P._m.. Saturday
10250 ke. LSK3 | 2560ke.  COQN g5cykc  HIiABE 8975 ke. VWY T7iSkc, | KEE
-C- 20.27 meters MACAD, PORTUGUESE -B. 31.41 meters KIRKEE. INDIA BOLINAS, CAL
HURLINGHAM. ARGENTINA CHINA P.0. BOX 3, Works with Engiand in morning | ., Relays NBC & GBS
Calls E::::'arf:dugﬁu?i after- Mon. and Fri. 7-8:30 am. CAHDT‘A"GEI;A“ (g:DLDMBIA - — rograms In_evening lrregularly
10220 ke por | 3650 Ke.  YDB | waldhiiemiite (8795 kea HKV 7630ke, = ZHJ
. -B- 31.09 meters - it
“Rio_oe JANETRD. BRAZIL SOERAHAIA iavA 40 ks?.:s oK DIN | rlirs. 3‘3"0}9""7"7"" o 5 O zl':ALm:JVA(Sun.)
10170 kc RIO o= ROADCASTING uovse- | 8775 ke, PNI | 7626 k
. C. RIM
o 385 mtars 9550 'gf; ‘A;CT].AA [ 12305530 Q51 dm., 4:50- “MakabSER Ot RS, -C- 39.34 meters
Worke. with” Woizew “RADID °§J$’r"d£k£ | 9530 ke *sz AF | Pronss san'sriuna 4 0. m J.#f.".’.‘.f..’”.ao.‘!;.i'%.’h,
g.m a.m. [ ] = T = - = i
ﬁ159 kc ng Tues.. Thurs,, Sat. 3-6 pm. | g, 31.48 maters 8765 kc. DAF O] N T —
- GENERAL ELEGTRIC CO. . 7620 kc. ETD
9650 kc. DGU -C 34.23 meters
-CX. 29.5 meter BCHENECTADY, N. Y. NORODEICH, GERMANY -C- 39.37 meter
Tests g‘};‘“gﬁ‘: vﬁ;nm wed.. fv PAU‘E.‘NE‘E’E‘HMA”Y L_M,“;hwiz n‘-nzm 12 ;;'&;‘i:“" Shigs "Eucm& Apois é‘“agz% Eu“"""
. orks wi n a er"Wn
TRTAR L. .Y 171 9525 kc. LKJ1 Cs
10140 ke. —OPM | 9645 ke.  YNLF | Ke | S b s o | TEI0Ke: | KWX
-C- 20,50 meters ;3 -B 31.0 meters JELOY. NORWAY cnllo 8. Africa, aftsrneen DIXON. CAL.
. - M. . TN, * M. ar|
LEOPOLDVILLE. BELGIAN MANAGUA, NICARAGUA 5-5 a.m.. 11 a.m.-5 .m Works with Hawaii, Philip.
bhones areSNGO 8-9 am. Inz :30.2:30, 6:30- 9510 ke. % VK3ME 83750 Ke. ZCK pines. Jwva and dapan nights.
3 _ --— . -B- 34,29 m
0080 _k4 b.m T 9635 ke. %2R0 | & s uungklunuz THINA 7550 ke. TISWS
Cs -B. 3113 meters “““""fg WIRELESS. | o P0 p.Antes am | “Pagcos SSZ1 Melere oo
«C- 29.76 meters E.ILA.R., ROME. ITALV 7 Queen Mon. and Thurs. 3-7 a.m. P. 0. BOX 75 PUNTA
wollFLIS. 'ld.l‘;“.oswn“”y | Thmr s:‘y 30 B - .%m;m.g“s AU‘S;'HALIA Tuss.. Wed., Fri. 6-i0 a.m. ARENA§ ,COSTA ‘RICA
morning. - 9. 8un. 4-7 &.m. i
10070 kc. EDM'EHY .9300 kac;s CBQGO 9510 kc. *GSB 8730 kc. etors GCI 7(:520 '25;9 . KKH
«C. 29,79 meters SANTIAGO. CHILE -B- 81,55 meters RUGEY. ENGLAND T kAnURD, " NAWALL
Works '\Mr?g"?tmfﬁf.'fveninu 9:30 pm.on | ggg PANEN  isTinG -8688‘“. lndls- 9 & B ‘":!:..‘":'r"mé’.!i‘."r"-,".'-‘!qm“"
10055 | ke. ZFB 9600 ke, HJ1ABP | H04se; Lonnon. Enctano | 8680 ke. ~  GBC 7510 k B
-C- meters SEE R, [ HELT AL  mudBY, CNGLAND oo e, JvP
WAmICToN. “BERMUDA cARiRaEns. FoL 9510 kc HJU Calis_ships T AT et N
Phenes N. Y. C. daytime -
10055 kc. SUV | sun. '9—'":' "'l'?'&‘;éht B NATIONAL BATCWAYS 8665 ke.  €03JQ 7500 "c- RKI
-G poutdBL Mt o 9595 kc. +HBL BUENAVENTURA.  COLOM- X GERERAr T ez AR A
_ Works with Eurepe 1-6 p.m. | B, Sl meters Mon.. Wed., Frl. 8-11 p.m. 530650, 5.5 p.ome Dy Works RIM early am. -
10042 ke DZB | CGENEVA switzeRLAND | 9500 ke,  PRF5S | oo 2eoit 8atand 8un.___ | 7390 ¢, ZLT2
X zeedts 37 meters o b "Rio DE ANERD BRAZIL 85590 kae'z YNVA | ... weLLINGTON, N.2
w..,kl.‘.‘tlnft';‘;;.%.‘u':."m‘.:‘ll'. and | 9595 kc. HH3W 94lrl'-culm'l)r 4:45-5:45 p.m. ) MANAGUAQ.S(I,H('EAHAGUA Works wigﬂ:ﬁf am.
0t D, -B- 31.27_ met 90 kc. XGOX L o
9990 ke,  KAZ | edEoyul, bt R 8560 ke. _woo | 1380 ke. ~~ XECR
-C- 30.03 maters CLALLE ';“s";:‘ HAIT) NANKING, CHINA -C- 35.05 metors FOREIGN OF FIGE,
Works w'ldl: N.lln%r:.A(.:lE'll.nd ships §:30-8: 490.3.0ml.msun 7:30. Dg.EIi\. ||If;lﬁrlsru|'|‘|hrJ MEXSICO g';v MEX.
early morning 95590 kac; HP5) 9‘50 ke Tow 8400 kc HC2AT 7281 k 'mm
-B. ] (] B : Ce B
-9350 ks::js meters Ao PANAMA. nc'rlt%eo aPs:"AMA R INISTHE - de FOMENTO o SASSLIA RO ihters
RUGBY, ENGLAND 11:45 a.m.-{ P.m.. 7:30-10 p.m. GUATEMALA GITY “""‘,m‘:u'pf..c"mo" cl:rﬁ}:ﬁfrfy“mﬁ?n%?
__ Calis N.Y.C. evening UATEMALA * Ll
9930 ke.  HKB | DIOKS:  KPCI|ouw 1 st o 2ocsait | 8380 ke, IAC (7100 ke.  HKE
€ BdgoTACoL. 'E‘m‘lfmuvlzwps AL "5':"":::.';. B a0co B &l e, &
Phones Rio de ianeiro evenings 3"3 77'% ’;e..LLAND 95428 k:l:; momcoc'-l 8214 kc. HCJB Tu-.&lndhsat. :-a% '|7;. m.: Men.
o - p.m. B E N urs. P
B0 ke, | LN | 5550 ke, AVKZME | e sise |, ool Blifoon | 7080 ke. VP3MR
HURLINGHAM, ARGENTINA | .p. 31.28_meters Sun. 11 gm.-bZ M., sun. 1l a.m.-12 M: 4-10 p.m. | 2,68 meters
__Calls New York. evenings _ AMALGAMA;’E?mﬁ‘Ing%ESB, §:30-9:30 p.m. 8190 kc XEME GEnRGET'?XVNs BRI Gui-
B0 K, s WON | SNel ATl (M5 ke,  PLV B i | BT an
. & am. B.m.
Lawnebe LIS w s 0 LS T O g LRy, | Wemioa YOI 2074 ke, HUIABK
9860 kc. *EAQ 9590 ke, *W3XAU | Phones Holland around §:45 a.m. o nMeER 2‘ |z" . o (« ;g Lage
-B- 30.43 meters B P RILADELENTE Pa. 1 9330 kc. CGA4 818; k . pmi:s;'( | PROCROSOIGOALBAD
MADRID. SEAIN n.u"".‘l’.“#‘: DRUMMORDYITE caNaDA 3?55 oter ““"“'é“”"s‘é‘ OLOMBIA
Dally 3:15.9:30 p.m.: L B Bome " Phones England frrevularl R0 DEJANEIRD. BRAZIL 5:m
s-turd-y also 12 n.-Z pom. 9580 kc. LRX — L/ Irregularly 7030 kc HRPI
9840 kc. ~JYS | W3, meters 9280 kc. GCB 36 -B- 25
-X. 30,48 meter L MUND 32.33 meters 8936 "3?53 meters CNR | AN, PE’D'%"S'ULA.
KEMIKAWA-CHO. CHIBA- BUENOS ATRES. ARGENTINA RUGBY, ENGLAND RABAT. MOROCCO HONDURAS
Irrequtar, 11130 pmei3 ' T Salls_Can. & Eovet. ovenings | ___Sunday, 2305 ». & e rvevutarty f.!‘"a.?.’.'.'f..'.""“
A.m, ——————
9800 ke. Lsr| 20 ke, K OSC o170ke,  WNA 7975 kacrlsz HE2TC 6336 ke, PZH
O ol Mhe | e umoarciure | CAWnSEIUE w o | e tOAsen |t e
Tests .m."“""’ 6.8, 9-11 p.m. 9150 kc -_YVR 7901 kc- LSL l Sun. SG;'G' n"}s am.
9790 kc. . .C- o Mon. and Fri. 5:36-9:36
i 'mGCW 9580 l(stl:32 ﬁ'}!‘K:‘!LR 3,“:,‘.{?:?2";:..:":5:?5:",%"5“ Hum.g:tla.uarn";\ﬁﬁunm\ Yo g T 83063 36 o.m.
Calll"laBYY %’“‘ECJ.‘.’.. Put:-'::::"é-?-'f"”l‘nnt . 5125_ k—_!*l:":.;; 7880 ksf' T JYR | wee 3s-3t‘i 3 32'4532699-:5 p.m-
9760 kc. VLJI-VLZ2 u:féo‘b‘gh’zcﬂ.{lﬂh’rtul.ll\ 0 KemiaWaeR " cina. 6976 k¢ HCETC
'Eiqum’ﬂﬁ%s"ﬁ“%'mnns S B o e ~ 'l%%zé\%mrga;nz'" 4% 47! B yeathS“BoLivaR
—t 2 a.m, “uT, —
Mggrlfnjsﬁui?sfnfn:u? . 9570 ke, wWIXK BUD i . UNGARY 7860 kaf', . SUX T i S50 o
s Java sn . Zealan 31.35 meters Lol el -C meters = = vLL
9750"#'“-"3:_ w:mnt;ul?rl.lgzc%ucmnc 9060 kc. TFK w,AE“E,,,,“S:,!;,, ESYPT .. | 6905 kc. GDS
C. WOF SPRINGFIELD, MAsS. -C- 33,11 meters 7854 kc chj"sg' T pudnyd St
-0- 30.77 mators Relays WBZ, 6 a.m..12 m. REYKIAVIK, ICELAND . calls NV \
LAWRENCEVILLE, N. J. Sun 7 a.m..12 m, Phones Londoh afternoons. GUAYAQUIL O] A AL L
Pllon:liinlllnd, 1.nln|_ 9565 kc _V_UB __ Broadeasts irregularly. 1its U DOR 6900 kc. Hi3C
-90210 kc- GCA -B. 1.38 moters 9020 kCl Gcs 7830 kc- i ch -E-A RAM‘S“ DOH REP.
Ounv INDIA -C- 33.28 meters LA VOZ de R10 DULCE.

1185 aum.=1:25 p.m., 6:10 P.m.-
2Zm

(A1l Sshedules Eastern Standard Time)

www americanradiohistorv com



www.americanradiohistory.com

15 meters
APARTADO 623
CIUDAD TRUJILLO, D.R.

12:10- ITO‘(IO p.m.. 5:40-

- pm: -
6500 kc. HJSABD

46.15 moters
MANIZALES, con..
12-0:30 p. m.. 7-10 p.

6480 kc.

-8- 46.3 meters
CIUDAD TRUJILLO.
LA VOZ de LA M

11:40 am.-1:40 p.m.,

p.m.

JOHANNE%B?RG SOUTH

-B- 48.74 meters i

BOX 137, SANTIAGO. CUBA Sun.-Frl. 11:45 p.m.
9.10 s.m.. 1130 a.m.-1:30 p.m.. | 12:30 a.m. (next day)
3-4:30 ».m.. zII) |I p.m., 12 m.- mngsn 3‘.30 -7 a.m.

6150 kc.

-B- 48.78 meters
LISBON PORTUGAI.
7-8:30 a.m., 2-7 .

6150 ke.

48.78 moters
WINNIPEG MAN CANAOA

Sun. 3-IDJO n. “m.

CSL 6090 kc.

—— | Sun. 8.10:15 a m.; I1.303-m

| -8- 49.26 meoters

Dally 5:30-11:30 p.m.

un, f1:45 a.m. .M.
*CIRO | ot “'VESEJ |

B~ 49.28 maters
SAINT JOHN. N B..
| 7-8:30 p. W,

CAN.

*Cﬁ

PERNAMBUCO. BRAZIL
1-3 p.m.. 4-7:30 p-m. dally

| 6040 ke. A W1XAL

-8- 49.67 maters
BOSTON. MAS!
Tues., Thurs. 7:15-9:15 p.m.
Sun 5-7 p.m.
6040 kc. YDA
-B. 49,67 meters
N.l.R.O.M.
TANDIO NGPHIOK JAVA
5:458 45 9.m.. D.sn p.m.- 230
“m.

224 SHORT WAVE CRAFT for AUGUST, 1936
6860 kc. KEL | 6450 kc. HJ4ARC | 6150 kc. HJ5ABC | 6085 kc. 2RO | 6030 kc. wHP5SB
eX- 43.70 moters -B. 48,51 moeters -B- 48.78 metors -B- 49.3 metars -B. 40.75 motors
BotTHAS OALIF. APARTADO 39 CALI. COLOMBIA E.LA.R. P. 0. BOX 810
Tats Irreguiarly IBAGUE, COLOMBIA Dally 11 am.-f2 n., Bun. 12 .- | ROME. iTALY PANAMA CITY, PAN.
e m-I120;899 W i am.-§2 n, B-11 pm. 2 pm., Dally onen! Sat. and _ 2 o tpm., 7- |63
[ = ‘Sun. 7-10 B, | 6083 kc. vQi7LO e.m., 1:10:39_».m.
6850 kc. TI6OW | 6447 kc. "HJ1ABB 6140 kc *WBXK -B. BET] (T 6030 ke, VESCA
-B- 43.8 meters | .B- meters . NAIROBT. KENVA AFRICA | -B. 49.75 moter,
ONDA del CARIBE BARRANQUILLA, GOL. 8. A. | -B- 48.88 Mon.-Frl. §:45-8:15 a.m.. 4130 | CALGARY. ALBERTA. SAN,
PUERTO LIMON. COSTA . 0. BOX 715, | WESTINGHOUSE ELECTRIC | om136 som.  Alo. 530-830 | Thurs. 8 am.-2 am. (P
Irregularly  §:6: 30 pom. e Ol BT FN R0 PITTSBURGH A o™ 8 YT | Irragutariy on Sthe dive
6_8—06 -kc Hl?P 6425 kc- wsts 2“;:: ll(zD'l:fA ) . am.-2 :: un- J ”yg :_"mo.n" s from
B op iy metens X NAcr“L'Gc’Rnof\tI)LLco 6135 kc.  HISN 68080 l(C- ~ CP5 | 6020 kc. DJC
ERCIO, CIUDAD TRUJILLO. Relays' WMAQ, irrepular | -8- 489 metors - LAPAZ mruvu '.anoAncrs.Tmn HousH,
Daily exs. Sat. and Sun. 12:40- | 6420 kc. HI1S 6:40-9:10 " p.m. aooo 1020 8- 8 (135 manido pm.
1:40. 6:40.8:40 p.m.; Sat. 12.40- | g_ im 6130 k 6080 kc. HPSF COARD o
1:40 p.m. ll's“lll" |2|l0 Am.c | PUERTO PLATA DOM REP. C. Hj‘ABP «B. 49.34 meters 6020 kc- xEuw
S— - - N S 11:40 o.m.-1:40 p.m.. 5:40- -B. m:o‘sglfu. meters B, Carlton Hotel -8 49.82 moter
6780 kc. HIH __740. 9:40-11:40 pem. | gy nuAa'a 811 mm. IIASc-?;o'I‘ISPAIluA"1A45-ID Av'v'é‘r?n"::%'f.lg“:é: 6.
Bian pehE W o0y | 8410 K. TIPG G130k, TGXA 8 i1 50
12:101048 Do 71309 D, -B;“‘,f,‘;gr‘:éﬁf}"‘ ca | Broanal IEERAL PRo 6080 kc' WSXAA 6020 ke. HJ1ABJ
Sun, 3-4 am.. 4:13-6 p.m. AN oS O T A sy | GRESSISTA. CAUTEMALA | CHICAGS FEQEAATION OF B ANTA AN coLo
6755 kc.  WOA | /2 n-2 p.. 811:30 pm.  Heard In"the- evening. e mn. 6:30-10:30 p.m. except Wed.
o wndldb e, | 6380KE.  HI3U (6130 ke,  COCD | sumony (/3% 5555, . une | 6018 ke ZH1
__Phenes England. evening “BANTIAGD s tos CABAL. | -B- 1y 48,94 metors Tuss.. Thurs.. 8at.. 4 p. m.- |2- -8- RADID’B’ER\’I‘lc: co..
6750 kc. JVT | o hos o e . caLLe ey 'z';' vE'nAuo. 6079 kc. DIM 20 OR RO
Bl At PN 2:4080- 1> n-lm CMCD{‘I " amci? e 7 “BEHOADCAST “"".""V%PE"T’ET“‘:":L;‘V" 8:10
KOKUSAL.DENWA Kaisua, | 6375 ke. YVARC pm.._Sun. 12 -4 p.m. | BEHL""‘STE %';I:'?VSE'_ Tun v Ioo‘!}\,u !'l.um'la.yn.'t.w-
_____LID.. YOKI0 “B-___47.08 meters 5130 ke ZGE | 6072 k¢ OER2 Tedo
6710 kc- *TlEP cA“?ng_sg.%E"E;UELA B~ 48.;4 meters -B- 49. :I meters 6012 kc H.'3ABH
-B- 44.71_motors = KUALA LUMPU w:mu Ausﬂlu p
et Bl Rorice | G316 ke, HIZ | rgb A Ilies | o0 MERL ALY . |0 gtinonn,
APARTAOD' 257, Dally 719 -B;oca:?pﬁééuﬂ:;;:u'ﬁm 6130.: -8 *}Egﬁx 6ﬂo7o |§E:z .|;|.|4ABC . nAPA_;ITA:o. 555“
- C. oB- .42 metors Sun. 12 n.-2 p.m., 4- P.m,
6672 kc- o YV@ O T “5‘.3".:"., -B. 4894 moters el mme e s n m | 6010 ke, 4 COCO
CMARACAY. VENEZUELA pm.; Sat, 5:10-18:10 p.m. AT FEE o -B. 49.92 moters
__Broadessts’ sat. 6-9 p.m. Sun.. 11:40 3.m.-1:40 p.m.” aily 3 b m. 30 B 6070 kc. VEICS W5, BOX 88
6660 kc. wHC2RL _68300 kntr:'sz YtVIZRM o __n-i'a';? CHis v'iucouﬂ'r‘t' B CTcANADA | DAY S: ’“;";0"""' - 4-7 oo,
0. sor B i TavaquiL, | MARACAY. VENEzueLa | 6128 k. H.|3ABX B e ™ Y ) | _sat atse 11330 B2 am.
ECUADOR, 8. A. 1821030 -B- 48.95 ‘ 11350 5 me1330 a m. "Dally | .
Sunday. 5:45-7:45 9. m. 6280 k COSWR LA VOZ de COLOMBIA __6730p.m 6005 kc. HPSK
Tues., 9:15-10:15 9. W C. CALLE 14 738, 49,96 metars
6550 ke. TUIAC | T iy sonﬁo'l;.\"g‘;uguau 6065 kec. HJ4ABL coLoEp 33 wa
45.01 metors smcﬂsspglmrus CUBA 6120 k W2XE b A A 7:30-9 a.m., 12 n.-0 B.m..
c.uf l|l|.l.chLl‘l:|ll|l 6280 k H «B. 4(.::,1 t Dally "s t‘",!“z, |;'6135:3°'7:‘.’° | __'_59-
6630 kc.  HIT | = :;7 meters 1G  Tianrld Bababiasmne | oo S SR | 6005 kc?Ss *tVESDR
B- 45.25 metors GIUOAD TRUJILLD. 0.R. | 485 MADISON AVE.. N. Y. O. 6060 kc. Jr WBXAL | Ruaoiak “Whrcont co..
A voz'ea ReAVicTOR | 7:10-8:40 am.. 12:40-2:10, Relays WABC. 9:10 p.m, -8. 49.50 motors MONTREAL. QUE..
APARTADOD 1105, CIUOAD o 8:10-9:40 p.m. 6120 kc xEFT GR%?kEYN ﬂADIDDrﬁ%RP. - CAN.
o‘uy ,Itnusjd,tL& "?|n40 p.m., 6235 kc- HRD .B- l':lz meters 5:30 a.m.- 7lll x\‘rllﬂ p.m.-0 a.m. ¢ -S’I:ll c;c: m7 l?:l "l's Il:,mn. -
5:40- n.m p.m.. also Sat. m.m -B- 48.12 meters AV, mdgpngucu 28, —_Relan wiLw i
.-12:40" a.m. (Sun.} La Voz de Atlantida VERA CRUZ. MEX. 6000 kc. HJ1ABC
8618 ke *PRADO B I e 6060 ke, W3XAU | 500 K&
B 4383 metar S iSunys Sun, 46 pome | Sun. 11 am. 459 Gz P A e 56 pme Sune Sl bom.
RIDBAMBA, ECUADOR - Relays WCAD - =
" Thurs. 91148 pom. 6230 t(nﬁ; LOAXAG | 6110";('? Bl s 7 5.m.-10 .m. | 5990 ke. & XEBT
6611 '(C- RV72 tl’a’:‘d.PElgl‘g .B. ; stars | Goso kc- OXY i w.[x."@o c"'y '"Ex
B Moscow Daily 7-10:30 p.m CALCUTTA. INDIA .B- 49.50 meters o
HIIBGO'VI U B l. Rn.  Wed. 6-10:30 ":m Dally ox’esl:'t Bltm 3"'50_"30 a m., | SKAMLEBIl)lsEoK DENMARK l am I a.m.
6185 kc. HllA _ 8at., 1145 3. m.-3 9. M, 5988 kc. HJZABD
GBGW k‘f.s - " HISA e e ot §105 kc. HJAABE _6350 '4‘905' HJ3ABD B oS0 meters
cluoao 'R‘s’"“ ELLE :?‘?af'l:‘?l :RNE".A:D ‘B&A"'f-ﬂoésbé‘o}ié s A SBNSe. %833?2‘%’&3“ ‘ " 30,7 5010 0:36" 5. w0
lrreqular R ket b b ol LE L .12 02 pam., 7-10 pm., Bunm.
G560 ke, HID | 6180 e XEXA | v P s ¥ R SRR UG~ BT
bt T3 me 6180 kC- XEXA __Bun. 2:30-5 o. M. 6050 kc, |-||93 be MExrcb CITY, MEX,
ciupaD Ta0iitto. oom. | -8 6100 kc. *W3XAL B 4530 maters Wed.. Fri.. 3.4 p.m
NICAN REPUBLIC ‘oEPT. 13 EDUGATlON .B. a8l SANTIAGO Toor Fri. 7:30-8:45. 10 p.m
Exem Sun. 11:55 a.m.-1:40 "E"'c".f'" MEX. NATIONAL nnoAncAnmn | DOM. REP, 2 S
Pam.; 4:40-7:40 p.m. sUU LR BOUND BHOOK N | Irrequiar 6 p.m.-11 p.m. _ <15 p. W __
6550 ke, 'rmcc 6175 k. HJ2ABA | T . 6042 ke. HJIABG FUl - Lk
.B. D R 05 P Sate 11 Bme1Z 49.65 mater CIUDAD TRUJILLO.
RADIOEMISORA " CATOLICA R 2 e e "EMISORA. ATLANTICO DOMINICAN REP
o ct}ggengacsusglc‘ LS 6100 kc. K WIXF BARHANGIUILL.A COLO. | sum. 7:40-10:10: " Dat’ly 12:40
Sun. rénﬂmlzz su’ 7. 6170 kc. H.|3ABF Lo o A GEED o Sun. 1 am.: 8 B.m. | Tuoh, and Eric 8210-10:40 .
p.m.. n, m.. . . N
nars. 511 oo | “ooogth E8L%uan | sun vin P, iz | 6040 ke, WAXE 5976 ke. HJ2ABC
6520 kc. YVGRV [ - i3 . M S et Lk e e cucyTA, CoLomMBIA
B et }mum 6160 kc. *sznc ey WENR n::.':‘.s";',n.gs‘.%";, m{t‘.... 6930 pm.
. - E m.
_1n am.-2 p.m., 5-10 p.m. BCAHAGAS. VENEZUELA 6097 kc' ZTJ 5970 kc- . HJN
6500 kc HiL | trme2 eemer 4:10:30 pom. “RFRICAN BROADEASTING 6040 kc. PRAS8 | -8 028 L.
-8 T 6155 ke. COKG Lh PO R

5968 kc. HVJ
-B- 50.27 metors
VATICAN CITY (ROME)
2.2:15 p. m., :nllny.. Sun., 5-5:30
3940 ke. TG2X
50.5 metors
GUAg‘l"EMALA GITY GUAT.

Sun. 2.5 a.m,
5930 kc. HJAABE

-B- 50.59 meters
MEDELLIN, COLO,
Dally 11 l.mi-lz n. 6-10:30
.

(All 8thedules Eastern Standard Time)
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SHORT WAVE CRAFT for AUGUST, 1936 225
5900 kc. HH2S 5850 I(C.*YVSRMO 5770 kc. HJ4ABD | 5000 kc. TFL | 4320 kc. GDB
PP ORT- a0 FRINGE. HAITI | CALLE REorsToe™ Las DE LA° Yoz "EATIA. ey -c- 17 et

BOX A103, LICIAS "Armuno de COR- MEDELLIN. COLOMEBIA g.u.’L%d':n R A, g qLAND
7:30.10:30 _ p.m. Mgss %IIENEZUELA 8.11:30 p.m. Also broadcasts irregularly — oo o
5885 ke. HCK | ("S5 s m e b0 5720 kc. YVIORSC 4975 kc. GBC | 4273 k. RV15
Pauito, ECUA[;(.]';. s. A | 5830 kc. % TIGPH Pia vBE urTanina | G- B e et HABARGYS R "HlEnra,
an— -B- 51,5 meters SR LS Calls Ships, iate_at nisht paly 353 R
5880kc. YVBRE ALMA " TICA 5:11:30 p.m. 4320 ke.  GDW v 39 am
Be | S0z metery sm‘}’o‘s’é' cosr“.""m 5713 kc. TGS | .7 "o moters 4272 kc. Wwoo
BARQUISIMETO, t Fers s'nx afinmn -B- meters RUGBY, ENGLAND -C-
VENEZUELA y m. GUATEMALA CITY, GUAT. Catis N.Y.G.. Iate at night OCEAN GATE N,

{2 n.. ipm, G-10 p.m.___ Wed., Thurs, and Sun. 6.9 p.m. Calis ships Irro.nlarly
5875 ke. HRN | 5800 kc. *sznc 5500 ke,  TISHH 1,§9° "f;s ‘VE93K 4098 ke WND
TeguafAlEivouns | o ablE Gl |  maBO T e | o S Shevier, | L b

ST | FR A i onts o S i o | e e
5865 kc. Hils -8 annsgoani"c Tava . 4002 ke. CT2A)
-B. 51,15 metars 5790 kc. JVU 5:30-11 4752 kc. WOO | ... poNAtSS meter
204, . e DELGADA.
SAN PEDRO do MACORIS, | -C- 5181 meters 5077 kc. WCN O CEANBG AT RN uo MIGUEL, Azonn
DOM. REP. NAZAKi, JAPAN -C- 08 moters __ Cals shipa Irrenularly - and 8et. 5-7
2 n-2. 6:30-9 pom. #:n\::sgl?lﬁlvnlﬂl-Llsral:l‘llri'i 4600 k HCZET 3040 k YDA
5853 ke,  WOB | 5780 ke.  OAX4D | g e, zFA |4600ke. H o K
<C. 51.28 meters P.0. Bex 833 -C- 50.7 mstors Apartade 249 N.I.R.0.M.
LAWRENCEVILLE, N. J LiMA, PERU HAMILTON. BERMUDA GUAYAQUIL, ECUADOR TANDJORGPRIOK, JAVA
Calis Bermuda, nights Mon.. Wed. & Sat. 9-11:30 o.m. Calls U.S.A.. nights Wed.. Sat.. 9:15:11 pm. 5:30-11 a.m.

Alphabetical List of S-W Stations

By Call-Letter and Frequency

(Frequency in Megacycles)

CALL FREQ, | CALI FREQ. | CALL FREQ. [CALLL FRE(). | CALL FREQ. | CALL FREQ. | CALL FREQ.
CB $.06 mc. | FZS, 11.99 me. | HII 14.94 e, | HVD 15.12 e, | OPL 20.4 me. | TYA 12.22 me. | WIXAL 17.78 me.
CEC 19.68 GAA 2038 MIL 6.50 HV) 597 OPM 19.14 TYB 12.25 WIXAL 610
CEC 15.87 GAB 1804 HIT 6.63 1IAC 17.76 ORG 19.20 TYF 11.84 W3IXAU 0959
CEC 10.67 GAD 19.48 HIX 598 1AC 12.80 ORK 10.33 VEIBJ 6.00 WIXAU 606
CGA3 13.29 GAP 19.16 HIZ 6.32 1IAC 8.38 oxy 6.00 VEIBK 4.79 W3XL 17.31
CGA4 9.33 GAQ 18.97 HI1A 6.19 1AC 8.65 PC) 15.22 VESCA 8.03 W4XB 6.04
CJA3 11.41 GAS 18.31 HIL 586 1DV 13.39 PCJ) 9.59 VESCS 6.07 WEXAL  6.08
CJRO 6.15 GAU 18.62 HI1S 642 ()2RO  11.81 PCV 1781 VESDR 6.01 WEXK 2154
CIRX 11.72 GAW 1820 HI3C 6.90 2RO 9.64 PDK 1041 VESHX #.13 WEXK 15.21
CNR 12.83 GBA 13.99 HI3U 6358 IVE 15.66 PDV ; vIZ3 11.56 WEXK  11.87
CNR 8.04 GBB 13.59 HILD £.56 IVF 15.62 PHI VK2ZME  9.59 WEXK 6.14
COCD 8.13 GBC 17.08 HlV 6.48 IVH 14.60 PHI VK3LR 9.58 WEXW)  31.40
COCH 9.43 GBC 12.78 HISN .14 M 10.74 PLE VKIME 951 WIXAA 1183
cOCO 6.01 GBC 868 HITP 6.50 JVN 10.66 PLP VL) 9.78 WIXAA 6.08
COKG 6.16 GBC 198 HIsA 660 ve 7.51 PLY VLK 10.52 WIXBS 6.43
€0%JQ 8.67 GBL 14.65 HIB 6.05 VT 6.75 PMA vLZ2 9.76 WIXF 6.10
COWR  6.28 GBP 10.77 HJA3 14.94 i 579 PMC VPD 13.08 XBJQ 11.20
cPS 6.08 GBS 12.13 HIB 14.95 IYK 13.61 PMN VPIMR  7.08 XEBT 5.89
CcaoN 9.66 GBU 12.20 HIN 597 JYR 7.8% PMY vQ7L0 6.08 XECR 738
CRCX 6.09 GBW 1441 HIU 0.70 JYS 9.84 PNI VRR4 11.60 XEFT 6.12
CcSL 6.15 GCA 9.71 HILABB .45 IvT 15.76 PPU VUB 9.57 XEME 8.19
CT1AA 9.65 GCB 928 HJ1ABC 40 KAY 1408 PRADO vuc 6.11 XEUW 8.02
CTIGO 1240 GCl B.73 HJ1ABD 724 KAZ 9.99 PRAS VWY 8.98 XEVI 598
CT2A) 4.00 GCJ 13.42 HJABE 955 KEE 7372 PRFS VWY2 17.51 XEXA 6.1%
DAF 12.33 GCQ B.76 HJ1ABG .04 KEJ 9.01 PSA WCN 5.08 XGM 17.65
DAF 877 GCS 9.02 HJ1AB) .02 KEL 6.86 PSD WKA 21.06 XGOX 9.49
DFB 17.52 GCU 9.93 HJ1ABK 707 KES 10.41 PSF WKF 19.22 XGw 10.42
DGU 9.650 GCW 9.79 HJ2ABA  6.18 KIO 11.68 PSH WKK 21.42 YBG 10.43
DJA 9.560 GDB 432 HI2ABC 593 KKH 7.52 PSK WKN 19.82 YDA 6.04
DJB 15.20 GDS 691 HI2ABD 5.8 KKR 15.46 RIM LA 18.34 YDA 3.04
DJC 6.02 GDW 482 HJ3ABD .05 KKZ 13.69 RIM WLK 16.27 YDB 0.85
DJD 11.77 GSB 951 HI3ABF  6.17 KTO 16.24 RIO WMA 13.39 YDB 11.586
DJE 17.76 GSC 9.58 HI3ABH 601 KWO 1542 RIR WMF 14.47 YNA 1449
DJL 15.11 GSD 11.75 HJ3ABX  6.13 KwUu 15.36 RKI WMN 14.59 YNLF 9.45
DIM 6.08 GSE 11.86 HJABA 1151 KWV 1084 RKI WNA 917 YVC 13.35
DJN 9.54 GSF 15.14 HJLABB  6.11 KwX 7561 RNE WNB 1068 YvQ 8.67
DJO 11.8 GSG 17.79 HJMABC 645 LKJ1 9.53 RV1S WNC 5.06 YVR 1830
DJP 11.88 GSH 2147 HMABC .07 LRU 15.29 SPW WND 410 YVR w15
DJQ 15.28 GSI 15.26 HJ4ABD 577 LRX 9.58 suv WOA 6.76 YV2ZRC 5.80
DIR 15.34 GSJ 21.53 HIMMABE 5.3 LSF 19.60 SUX WOB 585 YVIRC 6.16
DZA 9.68 GSN 11.82 HMABL 406 LSG 19.90 sSuUZ WOF 14.47 YVARC 6.38
DZB 10.04 GSO 1518 HI4ABP 940 LSI 980 TFJ wWOoG 16.27 YVSRMO 583
DZC 10.29 GSP 15.31 HISABC  6.15 LSK3 1025 TFK WOK 10,55 e
DZE 12.13 HAS3 15.37 HISABD .50 LSL 15.81 TFL WON 9.87 YVERV 6.52
DZG 15.36 HAT4 9.13 HKB 993 LSLZ 10.30 TGF wo0o 17.62 YVSRB 5.88
DZH 14.46 HBJ 14.54 HKE 7.10 LSM2 14.50 TGS wO00 12.84 YVSRC 783
EAQ 9.88 HBL 9.6 HKY 8.80 LSN 2.80 TGW woo B.56 YVIORSC 5.72
EDM 20.86 HBP 7.80 HPF 14.49 LSN 14.53 TGXA wOoo 475 YVIZRM  6.90
EDM 10.07 HCETC  ¢u8 HPSB 6.03 LSNS 1965 TG2X 00 4.27 ZBW 873
EHY 2086 HCJB 8.21 HPSF 6.08 LSN6 21.02 TIEP WIXAL 1525 &)
EHY 10.67 HCK 584 HP5) 9.59 LSX 10.35 TIGPH WIXAL 11,79 ZFA 5.03
ETA 18.27 HC2ATY 8.40 HP5K 6.01 LSY 20.70 TIPG WiXAL  6.04 ZFB 10.06
ETB 11.96 HC2ET 4.6 HRD 6.24 LSY3 18.12 TIR WiXK 9.57 ZGE 6.13
ETD 762 HCUSB 783 HRF 1419 LZA 14.97 TIRCC W2XAD 1533 ZHI 6.02
FTA 11.94 HC2RL .66 HRLS 14.44 OAX4D 578 TISHH W2XAF  9.53 ZHI 7.63
FTK 1588 HC2TC 7.98 HRN 588 OAX4G 623 TicOwW W2XE 21.52 ZLT2 i
FTM 19.36 HH2S 501 HRP1 7.03 oci 18.68 TISWS W2XE 17.76 9
FTO 18.25 HH3W 9,60 HSSPJ 1096 oci 1097 TPA2 W2XE 15.27 ZLT4 11.05
FZR3 16.23 HIG 6.28 HS) 10.17 0CJ2 1485 TPA3 W2XE 11.83 zss 18.89
FZS i 18.35 HIH 678 HSP 17.74 OER2 6.07 TPA4 W2XE 6.12 ZT) 6.10

"“"WHEN TO LISTEN IN'" Appears on Page 241
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2-tube receiver

2-TUBE DIAGRAM
Walter Newton, St. Louis, Mo.

(Q) I would like to have a cir-
cuit diagram of two type 27 tubes
in a receiver. One tube used as a
detector and another as an audio
amplifier. This is for A.C. opera-
tion, using a filament transformer;
would you please print this in your
Question Box?

(A) In the diagram shown em-
ploying two type 27 tubes, the heat-
er voltage is furnished by a 23..
volt filament transformer, The B
voltage may be supplied either by
batteries or a B eliminator,

An eliminator delivering anywhere
from 180 to 250 volts should be
satisfactory. Of eourse, the "hum
level” should be low, and this
means that good filtering must be
effected. Some of the older elimina-
tors produced considerable hum.

using type 27’s.

thing in the order of 500 to 1.000
henries will be entircely satisfactory.

CANNOT UNDERSTAND
DIAGRAM
J. A. Lawrence, Winnipeg.

Canada

{Q) 1n one of your Question Box
diagrams | see that you have a 45-
volt connection to the earphones on
the plus side only. and the negative
poes to the Eround and filament of
the tube. 1 would like to know how
anything can come through this set
without being bucked out by the
positive voltage in the phones. Also,
1 cannot see any negative return to
the battery.

(A) The battery circuit you re-
fer to ecan easily be traced by start-
ing with the battery at the B nega-
tive connection, zoing through the
filament of the tube, then through

Man.,

_ RFC 25MH
-

in the phones, the =ignals would not
be effected, even though it might
shorten the life of the phones.

POWER SUPPLY QUERY
Daniel Murray. New Rochelle. N.Y.
(Q) 1n one of the diagrams in
a past issue of the Question Hor 1
see that you have a 250-vult trans-
former and the output of the power.
pack is also rated at 230 volts. No
allowance seems 1o have been made
for a voltage drop in the chokes.
which 1 presume would have a re-
sistance of around 400 ohms. Would
this not reduce the cutput veltaxe?
{A) Offhand, it may seem pecu-
liar that the output of the power-
pack is desiznated as 250 volts with
a 250-volt transformer. but remem-
ber, we have condcaser-input which
boosts the ~voltake considerably
above 250, The two chokes do pro-
vide a voltawe drop bhut even this is
nat sufficient to drop the voltage
below 250. In fact. the voltage
under operating conditions may be
greater than 250 volts.  For in-
stance, as a specific example, a
transformer having around 550 volts
output, when fed through a rectifier
and a condenser input filter deliv-
ered 600 volts with a 200 ma. load.
The voltage of course without the
200 ma. load was well over T00.

COIL DATA

Herbert Jackson. Johannesburg, So.

Attt

1-tube transmitter.

for very low power a license is not
necessary. As we have stated many
times, this is not true, and we en-
deavor to discourage our readers in
entertaining any such idea that it
may be permissable to operate a
very low.powered transmitter with-
out a license.

1.-TUBE CRYSTAL
XMITTER
Leland Fossen, Terris. Minn.

(Q) 1Is it possible to construct a
low-powered transmitter using a 33
tube and a crystal? This is to be
used for C. W. operation on the
amateur bands. If such an arrange-
ment is practicable kindly print the
diagram in the Question Box.

(A) If you live in a rural dis-
trict where A.C. is nat available
the low-powered crystal transmitter
such as shown in the diagram

Africa
(Q) 1 would appreciate very
much if you would print informa-
=~ 606 on
DOUBLET 583

MMF\

6D6 OR
58 )

0.1-
MF,J

-

l

B+, 250V,

0.1-MEG.
*~ D.1-MEG

.)7. 56, and 2A35 as detcctor and two audlos.

3 TUBER
Malecom Stetell, Caldwell. N. J.
(Q) Will you please publish a

dingram of a 57, 56 and 2A5 using
either resistance or impedance cou-
pling between the 57 and 567

{A) The diagram requested is
given here. Resistance coupling is
hown, although the bplate resistor
of the 57 may be replaced with a
high impedance A.F. choke. Some-

(Lo WD)

©-Pins & Pioedy

BLuk - 10-20 mETERS RED-20- 40 METERS YELLOW - 40 B0 METERS GrEtsn - B0 200METERS
L
r T N I n 3% s or
¥ ne21 * 1 T v nnu
D I R KL joenie B -[ Rl
' = 1 iy
By mew | e W - r —
A P —— | . o st
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p—m’“" & p—— . 1 e M ‘9 l..l.p._..,q — AL
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Yoy on Emars 1 | iy
| wee J i
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the tube to the plate via the elec-
tron stream and from the plate back
throurzh the earphones to the B
plus. These are the proper connec-
tions and there would be no danger
of the plate current of the tube
affecting reception. in so far as the
earphones are concerned. There is
nothing  wrong  with the dJdiagram
we assure you.

Even if there was a heavy current

- mNS &-Pns

Coil_(iata— f—or_2:lnd 3-winding, 4 and 6-prong coils.

Diagram for 2-Stage R.F. Amplifier

tion in vour Qucstion Ror on wind-
ing coils fer various receivers 1o
cover the 20. 40, 0 and 160 meter
amateur bands.

{A) We are awain reprinting
data for winding coils of bath the
4 and 6 prong variety, having two
and three winding., This data will
serve for practically cvery type of
short-wave receiver deseribed in
Short Wave Craft. These coilx are
designed to tune with a 140 mmf.
condenser with sufficient overlap be-
tween the coils to insure full cover-
age,

1-TUBE TRANSMITTER
USING 01A

Bud Brady, Seneca. Mo.
(Q) T would like to build a trans-
mitter using a type 201A tube.

Will vou he kind enough to print
a simple diagram?

{A) We are showing the ecir-
cuit diagram of a T.N.T. oscillator
using an 01A tube. Remember. of
course. that a license is necessary
in order to operate any type of
transmitter. Many of the uniniti-
ated are under the impression that

www.americanradiohistorv.com

should work out very nicely. On the
#0 and 40-meter bands, of course,
vou will have to contend with the
hizher powered stations, but in the
early hours of the morning when
few are on and during the day,
DX may be quite easily accom-
plished, With the new 20-meter
crystals now being available, ober-
ation on 2¢ meters with a 1-tube
crystal controlled transmitter proves
very satisfactory.

=
]:
3
x

Simplest transmitter.


www.americanradiohistory.com

SHORT WAVE CRAFT

PR ar R

for

.

EDITED BY GEORGE
W. SHUART, W2AMN

UESTION BOX

PUPIPIP OO W DWW WP PN Py

This fee
drawings.

this page.

AUGUST,

@ Hecause the amount of work involved in the

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

1936 227

the form of stamps, coin or money order.

Special problems involving considerable re-
search will be quoted upon request. We cannot
offer opinions as to the relative merits of com-
mercial instruments.

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

or illegible addresses.

schematic

Attt Aottt

| m|

Converter correction.

10-METER CONVERTER

We are reprinting a revised din-
wram of the detector circuit of the
19-meter converter which appeared
in the May issue of Short Warve
Craft. It will be noticed that we
have incorporated a 500-ohm resis-
tor and a 0001 mf. by-pass con-

1-tube converter.

denser in the cathade circuit. This
addition should be made in order to
obtain satisfactory results. The con-
denser and rezistor were omitted
from the original diagram.

1-TUBE CONYERTER
Floyd Simmon, Oakland. Calif.

(Qr I would like to construct a
l1-tube converter using a type 30
tube. I have heen told that such an
arrangzement works out very well.

(A) This l-<tube converter must

necessarily be of the auldyne type.

While it proviles fuir sensitivity
the same station will be received in
two places on the dial and both

positions will provide the same sig-
nal strength. This is one reason
why the l-tube converter never be-
came very popular, aside from its
being less sensitive than the usual
type.

RECEIVER USING TWO
30’s
S. Lipshitz, New York, N.Y.
(Q) I would like to comstruet a
set using two type 30 tubes, using
2275 volts on the plates. Woulld
you kindly print the diagram?

(A)  The diagram you request is
shown. However, we belivve more
satisfactory results would be ob-

tained with 453 volts on the plates
of the tubes and probably the set
woull be less critical in operation.

BEST SET FOR FIVE
METERS

V. J. Pilvelatis, Cambridge, Mass.

(Q) T would like to know if it is
poasible to u-e a straight remenera-
tive receiver for 5 meter operation.
If so, will satisfactory results bLe
obtained.

(A) In the early stares of 5
meter radin straight rewenerative
receivers were uscd but were re-
placed by the super-resenerator be-
cause of the sreater stability. A
straizht regenerative detector is not
recommended for five meters.

POWER SUPPLY
DIAGRAM

Burden, Chicago, Il
I have constructed several
simple receivers described in past
issires  of Short Wave Craft, and
would like to build a poweresupply
to operate them. Would you be
kind enough to print the necessary
diagram?

(A} We have wrinted the dia-
zram you redquest, and we mirht add
that if you have not already pur-
chased a power transformer, you
endeavor to obtain one having both
2.5 and 6.3 volt filament windings,
hecause this will permit the use of
either type tubes. Muny readers

Walter H.
Q)

2.5V

+5

e/

(EacH)

{
|( €.3v

| é'—llOV.,AC

7
15,000 OMMS

Power supply diagram for any S-W receiver.

PP e s
e

I00MF  RFC. 2.5MH il 3;,
v 39,
/ — -~
35 \ 140
MMF ) MMF
( 500
MMF.
3
MEGS r L E [
1407
MMF l I C
- - 2V — @, -
R At B+ 225V
2-tube battery receiver using type 30 tubes.
are interested in trying out the printing the diagram for those who

were unfortunate in missing the

Dcecember, 1934 issue,

new metal tubes and find that they

lack the necessary filament or heat-

er supply voltage. —

4-TUBE RESISTOR
DIAGRAM

Charles Allen, Southington, Conn.
() DPlease publish in the next

issue of the Question Box a circuit

3
. %

WEAK SIGNALS ON
SUPERHET
Richard Lindauer. Belleville, Il

(Q) I have constructed a 6-tube
superheterilyne hut it ix sensitive
only on one get of plur-in coils. On
the other coils I receive only one or
two stations very weakly. What do
you think is the trouble?

{A) We suswpest that you look
for your trouble in the plug-in coils.
From what you state, it would seem
that the coils which do not give
satisfactory performance are not
tuning properly. You will find with
a superhet the oxcillator coils shotlil
have slizhtly less turns than the de-
tector coils. unless you have a very
largze padder on the detector which -
will permit constant readjnstment GNO.
ns the set is tuned.

lMEG)

00l
MF,

N @
E+ CAE

S¥.

The famous pocket set.

for a “Ham' receiver using four
2.5 volts A.C. tubes. Two of them
should be transformer-coupled in
the audio amplifier. Also incorpo-
rate band-spread and 140 mmf. con-
densers.

(A) The diagram you request is
shown and band-shread is accoms-
plished by connecting 35 mmf. con-
densers in parallel with the large
tuning condenzers. We would not
recommend transformer coupling,
as you are liable to run into con-

POCKET SET

Allen Clark, N.S.W.. Australia.

(Q) I have read much comment
on the l.tube pocket set describid
in the December, 1931 issue. How-
ever, I have heen unable to obtain
that issue and would he pleased if
you would print the diagram in your
“Question Box.”’

{A) The Il.tube pocket receiver
was very popular among our read.
ers und excellent results have been

obtained with this receiver. We are siderable difficulties.
I~ o Y |
006 ME ey
o1 e
MF
245y

T. R. F. receiver of the most popular design.
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SHORT

TWENTY-NINTH
“TROPHY Cup”’

Presented to
SHORT WAVE SCOUT
SAMUEL SOLITO

Leitsdale, P'a.

For his contribution toward the
advancement of the art of Radio

by
ShoRY
WAVE
(RAFT

Magazine

B o B e

29th TROPHY WINNER
100 Stations—79 Foreign

@® IT HAS been quite some time since

one of cur Trophy Winners has had
a total of 100 stations. This surely is a
mark for you other fellows to shoot at.
The receiver used by Mr. Solito was a
National FB-TA superheterodyne, em-
ploving & tubes and 2 antennas. One
antenna was a 66-foot doublet pointing
east and west; the other was a 50-foot
flat-top of the Marconi type, running
north and south. Both earphones and
speaker were used in the reception of
these stations.

Verified List of Short Wave Stations Heard
CALL~ FREQ.—TITLE and LOCATION
WIXK—%570 ke.—Boston Mass,
WIXAL—I1L1.590 ke.— Boston, Mass.
WIXAL—6,040 he.—HBoston, Masa.

WIXE 6,120 ke, (1-—New York, N.Y.
W2XE— 11530 ke. (2)—New York, N.Y.

2XE -15.2% . (31 New Yurk. N.Y.

17,780 ke.—Bound Brook. N.J.
W3XAl— 6.100 ke.—Bound Brook., N.J.
Wi3NAU—6.060 ke.— Philadelphin, '
WiXAU H90 ke.-- Philadelphia, 1%
WIXB—6.040 ke.—Minmi. Fla.

WAXAL—G6,060 ke.—"Crosley Radia,” Cincinnati,

Ohia

WEXK—86.140 ke.—Dittsburgh. ba.
WrXK—I11.870 ke.—Pittshureh, 1'a.
WeXK—15,210 ke.— Pittshareh, 1’

WrXK—21.510 ke.—Pittsburiech,
WUXAA —6.080 ke——Chicaro. TIL
WoXF- 6.100 ke.—Chicago 111,
W 55 ke —Dixon, Calif.
T.610 ke.— Dixon, Calil.

P,

SHORT WAVE CRAFT for

AUGUST, 1936

WAVE .
. SCOUTS

L e e

B

Honorable Mention Awards
Leo J. Vince, 2805 E. 117th St.,

Cleveland, Ohio

Wm. Rickards, R.R. No. 1, Mount

Hamilton, Ont., Canada

P

PP PPN

i

CALL—FREQ—TITLE and LOCATION
KWV—-10,840 ke.—Dixon, Calif.
Foreign Stations
C.IRO—6. 150 ke.—Winnipeg, Canada.
CIJRX—10L720 ke.—Winniper, Canada.
VEUCA—6,080 ke.—"The Voice of the Prairies,”
Calgary  Canada.
VEOBK—4.795 ke.—Vanecouver, B,C.. Canala.
VEYHX—6,110 ke.—Halifax. N.S.
VEO—6,000 ke.—Goderich. Canada.
COCO—6.010 ke.—Havana, Cuba.
COCD—6.130 ke.—"La Voz D¢l Aire.”
Cuin
XEFT—6.120 ke.—""La Voz de Vera Cruz”
Cruz. Mexico.
XEUW 6,020 ke.—"El Eeco de Satavento Deide
Veorn Cruz.”” Vera Cruz, Mexico.
XEBNT—6. 000 ke.—"El Huen Tono
Moxira City, Mexico,
{Continued on payge 24%)
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@ ON 1his page is illustrated the hand-

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

It is » most imposing piece of work,
and stands from tip to base 2214", The
diameter of the glne is 73" . The
dinmeter of the globe is 514”. The
work throughout is firet-class, and no
money has been spared in fts execu-
tion. It will enhance any home, and
will be admired by everyone who sees it.

The trophy will be awarded every
month, and the winner will be an-
nounced in the following issne of
SHORT WAVE CRAFT. The winner's
name will be hand engraved on ths
trophy. X

The purpose of this contest is to ad-
vance the art of radio by “loxxing” as
many short-wave phone stations. ama-
teurs excluded, in a period not exceed-
ing 30 days. as possible by any one con-
testant. The trophy will be awarded to
that SHORT WAVE SCOUT who has
logged the greatest number of short-
wave stations during any 36.day period.

A At

@ TNE rules for entries in the SHORT WAVE

SCOUT Trophy Contest have been amended
and 50 per cent of your list of stations sub.
mitted mu~t be *foreign.” The trophy will be
awarded to the SHORT WAVE SCOUT who has
logped the greatest number of shart-wave sta-
tioms during any 30 day period: (he must have
at lenst 50 per cent '‘foreign”™ stations). This
period need not be for the immediste month
preceding the closing date. The ecomnlete list of
rules appeaved in the Septembier issue of this
magazine.

In the event of a tie between two or more
contestants, each logging the sarmme numher of
stations (cuch aceompanied by the reguirved
minimum of 50 per cent “foreigns’) the judges
will award a similar trophy te each contestant
so tyving. Each list of stations heard and sub-
mitted in the contest must he sworn to befare
a Notary Publie and testify to the fact that the
list of stations heard were "logued™” over a given
30 Jay period. that reception was verified and
that the cuntestant personally listened to the
stathun announcements as wiven in the list.

Only commercial “phone” stations should be
entered in your list. no “amateur transmitters™
ar “commercial code” stations.  This contest
will cluse every month on the 25th day of the

Trophy Contest Entry Rules

manth. by which time all entries must be in
the editors' hands in New York City. FEntries
received after this date will be held over for
the next month's contest.  The next contest
will close in New York City luly 25th: any
entries received after that date will be held over
till the next month.

The winner each month will be the person
sending in the greatest numher of verifications.
Unverified stations should not he sent in. as they
will not count in the selection of the winner. At
least 50 percent of the verifications sent in by
ciich listener must be for stations located out-
side of the country in which he resides! 1In
nther words. if the contestant lives in the United
States at least 50 percent of his “veries” must
he from stations outside of the 1nited States.
Letters or eards which do not specifically verify
reception, such as those sent by the Daventry
stations and. also by eommercial telephope sta-
tions, will not be accepted as verificntions. Only
leiters or cards which “specifically’” verify re-
ception of a “given siation,” on a given wave
length and on a given day. will he accepted! In
other words it is useless to send in eards from
commereial telephone stations or the Daventry
stations, which state that specific verifications
will not he yriven. Therefure Jdo not put such

www americanradiohistorv com
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stations on your list for entry in the trophy
contest!

SHORT WAVE SCOUTS are allowed the use
of any recelving set. from & one-tuber up to one
of sixteen tubes or upwards, if they #o desire.

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

In order to have uniformity of the entries.
when writing or tyning your list. observe the
fallowing routine: USE A SINGLE LINE FOR
EACH STATION: type or write the entries IN
THE FOLLOWING ORDEIR: Statien eall let-
ters: frequency statiun transmits at: schedule
of transmission, if known (all time should be
reiluced to Eastern Standard which is five hours
hehind Greenwich Meridian Time) ; name of sta-
tion. ¢ity. country; identification signal if any.
Sizn vour name at the bottom of the list and
furthermore sinte the type of set used by you to
receive these stations., State total No. stations.
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TheNew Doerle

6-TUBE BANDSPREAD RECEIVER
Marvelous SENSITIVITY and SELECTIVITY

Only Found in the Higher Priced Models

AUGUST,

for

The fumous Doerle line of receivers are ronu
cquipped with the new Octal sochets in which
wlass aud metal tuhes are interchangeahle. Fo
the first time this quality receiver is available in
KIT form for the short wave cxperimenter wha
prefers to “build his own.”

Uses 6 of the latest hi-pain tubes (6K7G, 6K7G,
6C5G, 6C5G. 6F6G and 5Y3) in a highly otticient
and selective cireuit, using fwo tuved stagres
electron coupled regenerative detector—POW.
ERFUL 3 stuge resistance capacity coupled
audio frequency amplitier with power pentole
output stage—full wave high voltage rectitier
and self contained hum-free power
Built-in High Fidelity dynamie speaker eapable of handling the
entire 5 watts of audio frequeney power output of the receiver.
Continuous bhandspread over the entive range of 9% to 625
meters is obtainable due to the use of a special type. multi
colored, airplane dial having 125 to 1 ratio and fwo pointers.
Two knobs are provided and make possible either fast or slow
motion tuning. ALL of the AMATEUR and FOREIGN Sw
BANDS uare spread over a generous nortion of the tuning dial,
thereby simplifying tuning so that even a beginner ¢an operate
it to the utmost satisfaction. Tntirely free from all traces of
backlash.

The entire unit is contained in a large, bluck erackle finished
metal chassis and cabinet of extreme beauty. All controls are
mounted on the front panel and all parts are readily accessible.
No adjustments whatever are necessary. Nothing to get out of
order. Simply plug inte vour electric light socket and enjoy
an evening of short wave thrills and entertainment such as vou
have never before experienced.

Mechanical specifications: Dimensions are 17%”x8"x8%”. Net
weight 238 lbs, Shipping weipht 33 Ibs. Designed to operate
entirely from 100-130 volts, 50 to 60 eyvcles AC house eurrent,
Shipment made same day as order is receiveil.
Complete zatisfaction guurawnteed.

DOERLE 6-tube AC BANDSPREAD RE-
CEIVER, completely wired and tested, with
set of 6 matched Arcturus tubes, 8 coils for
95 to 200 meters, cabinet, instructions, and
READY TO OPERATE. Licensed under RCA
and Hazeltine patents ... . .. .. ...

(Specify whether metal or gluss tubes desired.)

LIST PRICE $34.95
Discount 1o Hams,
Fans & Experimenters

20°%,
YOUR NET GCOST

52796

less 2 Broadeast band
eolls,  extending  the
fange up to 625
meters, exfra  $1.45.
DOERLE 6-tube AC SW KIT. containing all necessary parts,
including 8 low loss ribbed coils fur 9% to 200 meters, full size
hi-fidelity dynamie speaker, beautiful eabinet, and 4 page in-
struction booklet (less tubes, Broadenst coils, 7.96
and unwired) .. 2 e S

6 Arcturus matched tubes . ... . .. . . ... L. $3.12
Broadecast band coils (2) »bG .

tubes .

supply. -
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Licensed under RCA and Hazeltine patents

Continuous bundspread tuning from 9. to 625 meters,

munieations receiver for the transmitting amateur,

pline tvpe dial of wreal Leauly.
Volume eontrol-—stage alignilg trimmer—and tone controls,
Unusually sniooth acting regeneration control.
Headphone juck with speaker cut-off switch.
Htiszhly efficient. low loss ribbed plug-in coils

L 2 b b I B

are a

An ideal DX receiver for the long distance SW fan or com-
Reautiful lurwe, illuminated. Jual pointer, multi-colored, air.

Operates from either single wire type nerial or noise-free doubiet,

large

factor in the amazimes sensitivity and selectivity of this receiver.

Coils
for casy identification.

ure of the large 3 winding variety and are color coded

DOERLE 6-TUBE BATTERY OPERATED RECEIVER. has
sime specifications a3 above except that economical 2 volt
type tubes ure used and operate entirely from dry batteries.
Sultract $2 from price of electric mlel (less batteries).

FREE CATALOG

Il you wish to preserve the front cover, COPY the cou-

pon below and mail at once

GUY STOKELY RADIO CORPORATION

126 Liberty S1.. New York City

i g Please niail witheut espense or obllgation your eatulog of the

Fatinats oerls Receiving Sets. illustraling and full leseriliing Al Elecivir

| arl altery mlels. also Teprodiction of Jeitars from users in ol parts of
Th iry

r
I
I
l

[} v %

| Tor whieh nlease seid ne
1 "

{

|

VL0 anders, sendd 2075 seposf

|
l Sty
|

Nitn

Al

GUY STOKELY RADIO CORPORATION, 126 Liberty St., Dept. S-8, New York Gity

SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERIE SETS

the radio-frequency stage and the detec-
tor, until a choice of five methods of
coupling and regeneration could be had, «fl
without chunging the wiring in the set it-
xe¢lf. With the seven-prong tube which was
luter developed and the use of hakelite tuli-
ing. which would make coil-forms out of
the buses. my total jumped to ten methods,
nine of which are shown here.

Wiring of Set Remains the Same

With this method the wiring in the set
remains the saume at all times, with the ex-
ception of the .0001 mf. condenser in the
plite circuit of firure No. 9. Following is
a diagram (A) of all the connections maule
to the coil socket. Care must be taken tuo
observe the S.P.D.T. switch in the grid eir-
cuit, which is turned to position 2 fur tig-
ures (7), (8) and (9), :mg to position 1 for
all othev figures.

In circuit (B) we see the original detee-
tor and radio-frequency coupling as used
in the “Composite Receiver.” With it are
shown the coil connections to
the prongs of the coil form.

Then in figure (1) we see the sume cir-

as made

How To Experiment
With New Circuits

(Coutinwed from page 205)

cuit adapted te a seven-prong coil form.
‘he jumper between prongs 2 and 7, vou
will see by referring to figure (A), connects
the cathode into the yround circuit. There
is nothing complicated about any of the
circuits in the diagrams. They have all heen
described i past issues of Short Wnve
Craft and all ure capuble of possible goad
reception.

One Chassis Serves Many Circuits

The main purpese of this article is to
show that one chassis ean serve as the
‘backbone” of a dozen different receivers,
each one being a distinct type. With no
extra wiring it is possible to have a dif-
ferent type of circuit for each wavelenyth.
It is then possible to choose the circuit, and
the band for which it is suited the hest, and
use them accerdingly. The exceptional per-
formance need not he lost hecause it is no
lomnger necessary to make one tvpe of re-

ceiver work on all hands.

Perhaps a word should be said about the
construction of the coils. In figure (C) we
see a phantom view of the coil form aml ar
rangement of the apparatus inside. It is
best to install the necessary resistors and
condensers in the tube base, hefore attach-
ing the hakelite tube. If a stiff piece of
wire size No. 14 or No. 16 is soldered to
each of the prongs internally and left six
inches long inside the form it wiil not he
ditficult to fasten the connections to the
base. Fur example refer to figure (D). All
necessary condensers and resigtors used in
the coils are the very smallest available,
and if properly placed will exert no un-
desirable capacity eflects upen the coil.
The coils should be wound ubout 134~
from the bottom.

in figures (8) and (9) variable con-
denser and resistor C! and R1 respectively
are mounted in the head of the coil and
project bevond the panel ina panel-mount-
Ing arrangement. In each of their circuits
they hecome the “regencration” eontrol,
The usual regeneration controls, R2. in hoth
cases, are set at the point of oscillation ynd
remain fixed.

Please mention Snort Wave CrArT when writing advertisers
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HARRISON RADIO COMPANY is pleased to
Announce the addition of GERALD D. COLEMAN
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1
Model 525
D, C. Portable
Accuracy wilhin 1%

Triplett Electrical
Instrument Co.

288 Harmon Drive
Bluffton. Ohio

NSTRUMENTS

TRIPLETT manufactures
a complete line of elec-
trical instruments for ra-
div, electrical and gen-
eral industrial purposes,
bath standard and cus-
tom built—For better
short wave work, write

for catalogue.

WBF!IC to their sales

it elimimates nwises caufed by any
e
Reduetion of noise as

A tow e adjushimens

and techmnieal staff--

Gerald D. Coleman with his Amateur Station
WEFRC has gained nation-wide renown for
his heroie rescue work, via Radio, during the
xciting days and nights of the reecent Johns-
town Flood. His assoeiation, now, with the
Hurrison Radio Co., makes it possible for
every reader of S.W.C. to enjoy direct con-
tact with him by availing himself of our free
technical service. Your orders and inquiries
will have WSFRC’s personal attention

‘iR°°

editur of
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12 WEST BROADWAY
Dept. C-3 VI

Short-Wave Radio Bomb

Locates Mineral Deposits
(Continued from page 200)

tures as they are found in the vicinity of
the bore to be surveyed, since the char-
acter of the underground strata and its
“mixture” changes greatly in different
parts of the country,

By means of a thermo-couple the plate
current variations are sent, as the dia-
gram indieates, to a galvanometer (nulli-
voltmeter} which shows on its specially
calibrated scule the kind of material which
surrounds the bore.

Radio Amateur Could Build the S-W
Exploring Apparatus

It should not be very difficult for an
experienced radio amateur to construct
such a prospecting device, especially if
he has some knowledge of the design
and construction of small transmitters
operating in the range between 9 and 10
meters. And no difficulties are to be ex-
peeted in the calibration of the palvano-
meter (milli-volt or aummeter), since blae-
ing different materials between the cas-
ing and attached antenna will do the trick.
If we consider that no great difficulties
are involved in the construection of such
a device, and the interesting experiments
which can be executed with the new in-
vention, one should expect that muny
amateurs will try to utilize it as a lucra-
tive hobby.

In former times a great many borings
were necessary to obtain proper surveys,
especially in those cases where irrepulur
and steeply inelined deposits of small
arcas had to be sounded. Now only a few
will he necessary, and the space between
the few bores cxecuted will be searched
by the ultra short wave apparatus more
exactly and expeditiously. If we keep in
mind that sometimes tremendously deep
shafts have had to be bered for a single
reological survey, at enormous cost {for
example a bore near Pittsburgh, Pa. 5,-
532 ft., and at Wheeling, W.Va,, one near-
Iy 5000 feet). and that now instead of
many bores as formerly necessary. a few
bores unly may do the trick with this new
system, the importance of the new inven-
tion to the art of mining engincering is
beyond any doubt.

An important point to be mentioned is

1936

the fact that this device cannot perform
wonders in ‘“deposit findings,” as is some-
times claimed for the “divining rod” and
similar pseudo-scientific devices. The
most efficient application of the *“radio
bomb” can be made when used in coopera-
tion with a mining engineer or a geologist.
Since experts of this kind are mostly con-
nected with boring projects, all the condi-
tions for a one-hundred-per-cent utiliza-
tion of the new invention may be arrived
at.

Prospecting by boring is most success-
ful in cases of mineral deposits which are
nearly horizontal, or at least not highly
inclined. (See Figs. 2 and 3) Beds of such
minerals are pierced at a number of points
and the depth at which each hole enters
the deposits and the thickness of the bed
itself can be quite readily ascertained, so
that a map can be constructed with some
depree of accuracy. Samples of the depo-
sits are secured, also furnishing data for
computing the value of the deposit.

The application of the radio bomb
makes a number of the very expensive
bores superfluous since a character of the
underground between the few bores now
executed can be surveyed by the radio
bomb.

A Different S-W Survey Scheme

This idea of prouspecting or attempting
to analyze the mineral and other strata in
the ground by means of short waves or
other electrical means has been sugpested
by numerous inventors in the past. One
of the methods advocated by more than
one of the radio experimenters has been
that involving the use of ultra shert
waves projected by a beam transmitter,
using a parabolic reflector, for example.
This is caused to project short waves into
the ground at a certain angle, and here
various reflections or refractions may oc-
cur due to mineral or similar deposits in
the ground, The reflected waves are sup-
posed to be pivked up on one or a series
of sensitive receivers located at various
points about the field being surveyed.

Another plan made by H. W. Secor for
the utilization of ultra short waves in ex-
ploring and analyzing the various strata,
mineral or other deposits, ete.,, composing
the immediate cross-section of ground in
a given location works as follows:

A series of bures are made in a systema-
tic fashion over the area to he surveycd
or explored, and a series of measurements
are carefully made in a progressive man-
ner across the area of land. (See Fips.
4, 5 and 6) The diminution in strength of
the received radio signals, if any, are
measured progressively across the ficld.
The transmitter is placed in No. 1 bore on
one side of the field and the receiver is
lowered into No. 1 bore on the opposite
side of the field, for example. Eventually
a1 complete tabulation will be obtained
for the measurenients across the field:
noting where the strength of signal di-
minishes, this would indicate the presence
of a mineral or similar deposit between
the transmitting and receiving sets ot
that particular point. The exact nature of
the deposit in any case would have to be
checked by muking a “test bore” ut the
indicated spot.

As Mr. Sccor pointed out, the short-
wave apparatus for carrying out this new
method of lecating and analyzing mineral
deposits (and possibly oil and water as
well) is already well-known., Experienced
“Hams” or radio amateurs have in their
“shack” some sort of field-strength meas-
uring instrument. So here’s a chunce for
the geologist and the “Iam” to pet to-
rether; mavbe a brand new system of
mineral lecating will result.

Girl Operators, Attention!
Listen “YL's” and XYL's"!! Why not
send the Editor a good photo of your
“Rig”—and don’t forget yourself, A
separate photo of vyourself will do,
with a “clear” photo of that station!
£5.00 for hest “YL™ photo,—Editor.
Sce page 649 March issue for details.

Please mention SHORT WAVE CrArT when writing advertisers
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BS-5

5-Tube Band
switch Receiver

6-tube Band-

spread Receiver
8Y2 to 600 meters
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91, to 600 meters
A powerful, sensi-
tive, and sclertive
SW reeeviver cover-
ing the entire wave-
lenith span of 91,
to 00 meters in i
steps. NO P'LUG-IN COILS are used. Simply turn the waveband
seleetor switech and enjoy reception on any wavelength within this
ranpe.

Uses two 6D6, one 76, one 43, and one 2575 tuhes as RF ampli-
fier, electron cuuuled screen grid rewenerative detector, powerful 2
stare audio amplifier with pentode output stage, rectifier, and com-
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tea £2, (] n PCTIMYIT
v 160 M tawds which BS-5 KIT. of necessaey ;urn. Ine - AMATEURS:
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Kits wired, extra $0.75. Tubes.
each * $0.7

al acale—plate vclh?e cutoff switch.
.‘ (,annu ]

ceiver kits, transmilters, and accessories.
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fact, that the awdio gain control in the grid

Super-Regenerator

(Continued from page 207)

ing duples, the coupling may he reduced
considerably without affecting the tuning
range of the receiver. Also duplex opera-
tion is facilitated with this method of coup-
ling., The size of the coupling condenser
in this ecase is much greater than if we
were coupling to the grid directly. A 15
mmf. variable proved to be the most satis-
factory.

Referring to the diagram we find that
plenty of mica by-passing condensers are
employed. Each has a capacity of .0001
mf, where they are used in the R.F. cir-
cuits. We found that the midget size
moulded condensers gave best results and
were most effective.

The audio amplifier consists of a triode
first stage and a pentode as the second
stage. Both are transformer-coupled. The
first tuhe may be either a 37 or a 76 and
the second one may be either a 41 or a 42,
The 412 provides slightly greater volume but
there is sufficient with the 41; so much in

circuit is necessury. A further improvement
sugpested by one of the Hams who built
this set was a tone control. This is shown
in the diagram for the benefit of anyone
wishing to make this improvement, but it
was not found necessary in the original
receiver.

The entire set is built in a National SW3
cabinet, which makes a very convenient
housing and proved to be just the right
size. A separate power-supply is needed
and should deliver approximately 250 volts
and at least 50 milliamperes. If the reader
wishes to combine the receiver and power-
supply in the same cabinet, a larger one
will be necessary. The combined unit
should be carefully layed out so that the de-
tector picks up no hum from the power
unit wiring, Unused filament windings
have bheen found to cause a twwalble him:
so watch for this in your power supply.

As a further stamp of approval this set
has heen recommended by the Garden City
Radio Club as a model to be used in re-
porting the famous Long Island Sound
Yacht Races this summer.

Beginner's 2-Tube S-W

Receiver
(Continued from page 216)

Examination of the circuit diagram re-
veals the use of two type 37 tubes. One of
these funetions as o half-wave rectifier tube,
the grid and plate terminals being tied to-
gwether at the socket base, and the other as
a highl) cificient  regenerative detector,
which is capable of picking up even the
faintest of signals,

The aerial may be any length of wire
from 30 to 100 feet in overall length. No
ground conncchon is rcqu1red Tuning pro-
ceedure is the same as in any standard
regencrative receiver, Using this model in
New York City, the author has had no
difficulty in experiencing nightly reception
from Europe, South America, and numerous
North American stations.

This article has heen prepared from data
supplied by courtesy of Eilen Radio Lab-
oratories.
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NATIONAL HRO
NATIONAL HRO Jr.
PATTERSON PR-16
RME-69

SKY BUDDY

RADIO BUDGET PLAN . ..
charge. Write for full details.
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PROMPT DELIVERY ASSURED

on following models
R.C.A. MODEL ACR-175 SUPER-SKYRIDER
ULTRA-SKYRIDER

SARGENT 10,

RECEIVERS SHIPPED PREPAID

i full purchase price accompanies order except where factory regulations prohibit
vVVVVvVew
ALSO AVAILABLE ON OUR
NO DOWN PAYMENT

20-MONTHS-TO-PAY PLAN

NOWT! All Standard receivers and MARINE Transmitters available on the new MARINE
At standard AMATEUR NET PRICES, plus small carrying

MARINE RADIO COMPANY

62 Lispenard Street, (Formerly Richmond Hill, N. Y.) New York, N. Y.

MARINE TRANSMITTERS

Write for details and illustrated
literature on the complete line of
MARINE Transmitters for the
"Amateur’ ranging in power from

12, 20 20 to 1000 watts.
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CALL LETTERS

to dress up your station. Beautifully mouated
on large glass panel and attractively framed.

Letters of cubossed real gold or xll\-l
25c & letter. Speeify gold ur All\:r—Order
ee—— direet. enclosing remittanee, or sent C.0.0

Mounted cotuplete vt sent postpaid, iy
@.F. SIGN CO. 1505 N. Paulina St., Chicago, Ill.

|| PATENTS — TRADE MARKS
All inventions subniltted lield confidential and given
personal sttention by members of the frm.
Form *“Evidence of Conception’ and
l instructions
“How to Estadiiah Your Rightsy’'—Free
LANCASTER. ALLWINE & ROMMEIL
PATENT LAW OFFIcCES
475 Bowen Bidg. Washingten, D. C.

We offer you this Magazm

MONEY!
SPACE!
TEMPER!

by placing all your magazines in this

e Holder ABSOI.'ITEI.Y FREE
TIME!
and your
holder and keep your "shack"
tidy.

or home

Instead of having your magazines scat-
tered all over the house—on chairs, tables,
shelves or on the floor and have them tora
or soiled, you will always be able to find
your favorite magazine when you need it.

These holders are of ample size to hold a year's
supply of magazines,

WE DO NOT SELL THESE HOLDERS—although it

twelve back numbers for $1.50.

We can supply only the following back
numbers: Dec. 1930; Feb., April, June, Oct. :
1931; Sept. 1932; Sept. Nov., Dec. 1933;
Jan,, Feb., Mar., Aprs! May June, July, |
Aug., Sept., Oct., [934; 1935—All issues; |
1936—All issues to date.

The holder is made of the highest grade |
material obtainable. Two very HEAVY card- |
boards are covered with genuine DuPont |
black grained leatheroid, with a flexible
backbone. |
We have only a limited number of these |
holders and we would suggest prompt action. |
|
|
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99 Hudson St. New York, N. Y.

Please

would readily sell for $1.00. This holder is offered
ABSOLUTELY FREE with one year's subscnphon to SHORT WAVE CRAFT for the
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Short wave Creft Sw.8
99 Hudson Street
New York, N. Y.
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Short Waves Directed

Hindenburg to America

(Continned from page 197)

Zeppelin  Co., Friedrichshafen, Germany)
inspected the airship while it was moored
at the Naval-Air-Base at Lakehurst, N.J.
In an interview with the radio operators,
the author was told that the long wave set
is already considered only as awxiliary
equipment, and they prefer the use of the
200 watt short-ware transmitter which cov-
ers a waverange from 17-70 meters and em-
braces the entire globe, even at times when
the long wave signals did not come through
beeause of unfavorable atmospherie condi-
tions,

Receivers Use Same Antennas As
Transmitters

The reccivers operate from the transmit-
ter antennas, but a timing device consist-
ing of intricate relays takes care that an
interval of about 2 seconds passes before
the receivers are connected with the anten-
na, after the transmitters have been in
operation. These relays are controlled by
the transmitter key or microphone current.
These relays have clear-ont and reception
contacts which are connected with a clever
de_'i'lice which changes the release time at
will.

At the moment the transmitter stops
operating the slow-releuse part of the re-

| lay goes into action, and in a certain time—

e second and 50 sec-
onds—the antenna is switched from the
transmitter to the receiver. In case the
operator teuches the key again the antenna
is instantaneously conuected with the trans-
mitter.

adjustable botween

S-W “Homing” Set

Another interesting part of the Zepp's
radio equipment is the direction finder or
“honiing device” which operates in a well-
known manner in eonnection with a verti-
cal loop antenna. Such a homing device is
moest sensitive to signals coming from
transmitters in the direction of its axis,
and very low in sensitivity to siu‘nals con-
ing at right-angles to this axis. The loop
antenna may be rotated until a maximum
or minimum signal strength is obtained.
The leop position may then be read from
an azimuth circle on the base of the control
handle, and this indicates the relative hear-
ing of the Zepp's position to the station.

“Blind-Landing” Device Uses Short
Waves
In addition to this direction-finder equip-
ment there are also provided two blind-
landing receivers which operate upon small
indicator instruments as shown in Fig. 1.
One of these indicators is installed on the
table of the navigation reom in the contraol
gondola, and the other is found at the right
side of the steering wheel in the prow of
the gondola. Both blind landings receivers
are connected with a single loop antenna
and an auxiliary antenna, in the form of
straight single wire stretched beneath the
airship body (see Fig. 2),

Landing in a Fog by Short Waves

In case the airship arrives at the airport
of destination in very fogrry weather, three
snmall short-wave transmitters installed in
autonmobiles ave put into operation. They
ure p!:lced at three point: of the landing
tield in a triangular formation. These
points are seiccted in such a way that the
landing crew is located in the center of the
triangle (sce Fig. 3).

When the airship approaches the center
of the triangle both hlind-landing receivers,
and atso the receiver of the direction-finder
twhich are connected together in the form
of a bridgge circuit? have an output of simi-
Iar magnitude, At the moment the Zepp is
exactly above the center of the triangle, the
output current of the three receivers is “in
halance”™ and the small indiecator instru-
ments mentioned above, which showed until
then “left” or “right,” goes back into “zero™
pogition,

The elevation is checked from the usual
altimeters or altitude gauges.

alvertisers
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Electric Wave Guides

(Continued from page 193

So far as is now known, no experimental
work was attempted at that early date. As
often happens in science these principles
were independently discovered by others,
In particular. a2 group of workers in Ger-
many studied this problem and published
several papers,  They were flondres and
Debye in 1910, Zahn in 1916 and Schriever
in 1920, Also our own J. R, Carson in
1024 and R, V. L. llartley in 1931 gave
thought to this problem. Both Zahn and
Schriever did a small amount of cexperi-
mental work but it related mainly to the
form of wave guide consisting of insulation
alone, and dealt with just one of the many
types of waves that may he propagated,
The published literature indicates that their
work was dropped at that point,

In 1931 the author resumed some expori-
nmental work on this subject, which he had
started in 1920. This has now bheen ex-
panded slightly and moved to onr
Iolmdel  Laboratory where long  wave
guides may be constructed. Some details
have been given in the April, 1926, issue of
the  Bell  System Technical  Jowrnol,
Throughout this experimental rescarch
there has been considerable work done by
members of the mathematical groups, not-
ably by J. R. Carson, Sally P. Mead, and
S. A. Schelkunoff, who also have a paper
i the Bell System Techwical Jowrnal for
April. SBometimes experiment has suggested
analysis.  Sometimes analysis has sug-
pested experiment.  As in military opera-
tions so in experimental research, greatest
rrogress is made when the efferts of line
and staff are complimentary,

The analytical work of Rayleigh and
others has now been greatly amplified.
The extensions which have heen added to
the theory include calculations of char-
acteristic impedance, attenuation, and in-
ductive effects into neighhoring wave
guides, and particularly the discovery
that, theoretically at least, one of the
many  waves that may be transmitted
through a hollow pipe becomes progres-
sively less attenuated as its frequeney is
raized. This remarkable property appears
altogether unique in the ficld of elee-
trical transmission.

These electric waves that are guided
through hollow pipes and dielectric rods
are moving configurations of electric and
magnetic fields. Mathematical theory in-
dicates that in eylindrical guides these
two fields may be associated in many dif-
ferent ways to provide a wide range of
types of waves. Four of these are shown
in Figure 1, They may be gencrated by
any source of sufficiently high frequency,
such as a Barkhausen or a magnetron os-
cillator. Te 2et up any particular type of
wave it is necessary, of course, to provide
an appropriate launching mechanism. If
the B, wave is desired. the source may be
connected between the outside shell of the
guide and a rather large central dise per-
pendicular to the prineipal axis. For H,
waves the source is connected between (li-
ametrically opposite peints on the inside
of the pipe.

Wave guides hehave somewhat like wire
lines in that they have a definite char-
acteristic impedance and a definite atten-
uation. Also waves travel through them
with a velocity that may be predicted with
considerable accuracy. The calculated at-
tenuations of the four principal waves are
of particular interest. They are shown
in Figure 2 for the special case of a five-
inch hollew copper pipe.

It will he noted that all waves suffer
infinite attenuation at or helow certain
critical frequencies, and that with an in-
crease in frequency this attenuation de-
creases very rapidly. For three of the
types of waves it approaches a minimum,
and then increnses for higher frequencies,
For ”‘.“ wave that has been designated as
i, this attenuation appears to decrease
imlefinitely with the increase of fre-
queney,

Not all of the caleulated characteristies
of wave guides have yet been verified ex.
perimentally. In particular, ne informa-
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IN the nation's leading research

lakoratories, on the air fields, in
“"ham” shacks, on scientific expedi-
tions, in naval and war departments,
coast - to-coast broadcast systems,
foreign commercial and government
services — everywhere — where the
most exacting equipment must be
used, Hammarlund “Super Pros”
have been unanimously approved
and promplly installed! “Super Pros”
receive such decided acclamation,
for they have every grand, important
feature demanded by experts—truly
the “ideal receiver.” One such fea-
ture is the electrostatically shielded
input. Then there is that uncanny,
exclusive Hammarlund five - band
switch, remarkably positive and
smooth in action, The unique vari-
able selectivily system affords con-
tinuous variation from 1/3 to over 3
times critical coupling. Another fea-

HAM MARLURDS

ture is the special 12-gang bend
spread condenser. That cleverly d=-
signed ""Super-Pro” crystal unit per-
mits selectivity from a knife-like point
for C.W. to a wider degree for prac-
tical phone reception. And there ar2
dozens of other outstanding fectures
winning new admiration every
moment. The "'Super-Pro” reaches
new performance standards that
you've always wanted! The com-
plete story of this "ideal instrument”
appears in a profusely illustrated
bulletin. Write for your copy today!

L blib el il iniav ]

HAMMARLUND MFG. CO., Inc.

424-438 W. 33rd St., New York

] Check here for complete data on the new
Hammarlund ‘“‘Super Pro.*”

(1 Check here for 1936 Hammarlund Gen.
eral Catalog.

BALIEE S

Name.

Address

Z5Z YEAR

Series GLS 1”7 dia. can

i units  half height of

former units (to save space) or twice

capacity for given size (for better

filtering). @ Inverted mounting.

] Color-coded leads. @ In 200 and 450
E v. working ratings. Several capacities. |

4 And inexpensive. @ Send for catalog.

HANDY MIDGET
Eleetrolytices @l

B AL KOVSX

CORPORATION

72 Washington St., Brooklyn, N.Y,

Quality Moulded Mica
X-Mitting Condensers

CORNELL-DUBILIER

The flnest made—C.D moulded
mica Type 4 and 9 mica x-mitting
condansers are used extensively in
Y airerait and marine applications
where dependability in ooperation
is of ulmost importance, Availabls
in 1,000 _ _ _ 2500 and 3,000
voit ratings.

For complete eapacity and voltage 3
range send for eatalog No. 128 free °
on request. These and others of §%7
the eomplete C-D line of capaci-
tors are available at all Cornell-
Dubilier authorized distributors.

MICA « DYKANOL . PAPER
WET & DRY ELECTROLYTICS

CORNELL-DUBILIER

437¢ BERONY EQULEVARD

NEW YOHK
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RIGCHECKER

a

For Bigger and Better Carriers

Deslgned hy A, J. Haymie as ah all-puipose instrus
menl fur the tyansimitling statian; it is almest the
answer 1o the lham's praver.—"Oh Loid, give me @

ayer.
gadget that does everything,”

Here are seme of its more lmportant uses:—

Fitld Strength Meter,

Over Modulation or Frequency Sitift Indieator.

Wave Mcler; Sevep sepurate ccils; one for cach
amateur hand.

Vacuum Tube Veltmeter ;—0-I7, 0-100 Velts; A F.
or RLF. with divect lincer scale reading.

D.C. Volteter: 0-10, 0-100. 0-14m1 Valts.

.\1m:ltr.r;—\'nln: Quality, Line llum, Key Clicks,
e,

Reeeiver Tuning and Kignal Strenzih Imliealor.

0-1 Milliammeter i—=May be used separately with
or wilhout vatisble shunt or fixed sevies 1o-
sistors.

= opra e

;@

Tn faet. here combined for the fitst thie In the
Hn.\'m‘s Higtheeker, 18 everything yon need mooad-
just your transmitter to its maximnunr ¢Meicney and
keep it there,
The Havnes RigCheeker may be  putrlised
any of the folign ing rafiv roncerns:—
AKRON. OHICO

Akron Radio Parts Co., Inc., B89 South main St.
ALBANY. N.Y.

Uncle Dave’s Radio Shack, 356 Broadway

ATLANTA. GA.
thlfl‘av'v' Radio Service Co., 430 W. Pcachtree St.,

BUTLER. MO.
Henry Radio Shop, 211:215 N. Main

¢HICAGO, ILL.
Wholesale Radio Service Co.. 801 W.

MILWAUKEE., W15,
Radio Parts Co., Inc., 332 West State St.

NEWARK. N.J.
Whelesale Radio Service Co,, 219 Central Ave.

NEW YORK, N.Y.
Comet Radio Corp., &8 Cortiandt St,
Gross Radio. Inc.. 31 Vesey Streect
Harrison Radio Co.. 12 West 8roadway
HarveY's Rad:oc Shop, 103 W. 43r¢ Si.
Leeds. 43 Vesey Strect
Sun Radic Company. 227 Fuiton Street
Wholesale Radio Scrvice Co., 100 Sixth Ave.

PHILADELPHIA, PA.

Goods Co.. 512 Market St.
ervice Company, N.E. Cor,

{0

Jackson Blvd.

M., & H, Sporti
Radio_ Electric
Arch Sty
SAN FRANCISCO. CALIF.
OHenbach Electric €o., Ltd,, 1452 market St.
SCHENECTADY, N.Y.
M. Schwartz & Son, 710-712 Broadway
EATTLE, WASH.
Seattle Radio Supply. Inc., 2319 2nd St.

The Haynes RigCheeker emnblete wilh gelf eon-
tained tube, hatleries. seven plug-in enils, resisin
ete,, ready for use; Net price to amatems ... ¥I7,

FREE on request :—deseriptive elveular mud
instrnetions for use,
Order from your dealer. Tf lie has nene in stock am
will not order enc for You. Dlease conmiunicate with
us aud we wiil have one sent to you Ly the nearvst
dealer or diect.

Radio Constructors Laboratories

Dept. S, 136 Liberty St.. Export Dept. 105 Hudson St.
New York. N.Y.
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tion is yet available on the very inter-
isting H, wave except near cut-off. At
present, the author, together with A. E.
Bowen, A. P. King, and J. F, Hargreaves,
is working at the Holmdel Radio Labor-
atory measuring the attenuations. For
this purpose two hollow copper pipes
are used, which are four inches and six
inches in diameter and 1250 feet long.
These pibes are shown in one of the
photos.

In much the same way that a pair of

Some of the experimental
employed for wave-guide transmission.

apparatus

wires may resonate to waves traveling
along their length, or an air column may
resonate to certain sound waves, s0 may
a short section of wave guide be made to
resonate electrically to the frequencies
which it is able to propagate. In its role
as resonator it behaves as if it were a
coil and condenser, sometimes in series
with an electromotive force, and some-
times in parallel. These resonance ef-
fects are very pronounced and may be
simply demonstrated by a cylindrical
chamber such as that shown in Figure 3.

The open end of a guide may be made to
radiate wave power much the same as
sound waves issue from a pipe. To en-
hance this effect the pipe may be expand-
ed into a cone, thus producing an elec-
trical horn. Tests show that it may func-
tion much the same as an acoustical horn,
and accordingly may be used as an effi-
cient radiating load for the generator to
which it is connected.

The question naturally arises as to what
use wave guides may be put. This is a
difficult question at this early day. Wave
guides have definite limitations. The di-
ameter of the hollow pipe that may be
used is directly proportional to the wave-
length. For a pipe that is at all conven-
ient in size, the frequencies are the high-
est that have yet been tried out for radio.
It is true that the diameter of pipe might
be reduced if it could be filled with a suit-
able insulator. At this point we are met
with a e¢onflicting difficulty of producing
at reasonable cost the necessary medium
that will incorporate high dielectric con-
stant with sufficiently low losses. It is
true too that low attenuation could prob-
ably be had with much smaller pipes by
the use of H, waves, but this calls for an
even higher range of frequencies. For
long-distance transmission, the situation
is that the art at these extreme fre-

WAKE UP! FELLOWS!
$20.00 Prize Monthly for Best Set

® THE editors are looking for “new” re-

ceiving circnits—from 1 to 5 tuhes pref-
erahly. A $20.00 monthly prize will he
awarded to the hest short-wave receiver
suhmitted. The closing date for each con-
test is 75 days preceding date of issue
(July 15 for the Octoher issue, etc.) In the
event of a tie, an equal prize will he given
to each contestant so tieing. Address all
entries to: Editor, SHORT WAVE CRAFT,
99 Hudson St., New York City.
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quencies is not yet at a point which per-
mits a satisfactory evaluation of practical
use. For transmission over very short
distances, however, or for use as pro-
jectors of electric waves, or as selective
elements under certain conditions, the use
of wave guides has definite possibilities.—
—Courtesy Bell Laharatories Record.

TO GALVANOMETER
TURRET CONTAINING
CRYSTAL DETECTOR \3.

L

Fig. 3—O0ne form of resonant chamher
used in connection with wave-guide trans-
mission.
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Fig. 2—Attenuation characteristics for
four types of wave-guide transmission.

", wavE

Fig. 1—Schematic reproduction of elec-
tric and magnetic fields for four types of
wave guide transmission.
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"Queen Mary” Uses 32 !
Different Wave-Lengths

(Continued from page 202)

Mary's™ radio station is c¢omparahble in
equipment to that of the largest and maost
modern land stations and. in fact, is oper-
ated on quite similar lines.

Not only is there ship-to-shore radio-
telephone service for the passengers. but
the equipment is duplicated, so that it is
possible for two passengers to speak simul-
tahcously, in one cuse to a friend in New

Photus courtesy Int’! Telephone and Telog, Corp.

The emergency radioc equipment on the
“{Queen Mary,” comprising transmitter—
receiver—and storage battery. This equip-
ment is entirely independent of the ship's
electrical power supply. and has a range
of at least 500 miles. It is. in fact, of the
same power and type as that usually in-
stalled as the main equipment of thei
average ship.

York, and in the other to someone in Lou- 1

dan or Paris. Radiotelephone baoths are

provided in suitable positions about the — -
ship, but the ship-to-shore telephone can receiving station has in front of him a dial, I
ulso be hoovked up with any of the 500 similar to those on the ordinary dial tele-

staterooms on the telephone system of the
ship, depending on the preference of the
passenger making or receiving a call. By
means of the “Queen Mary’s” powerful
radio-telephone, passengers will be able to
cronverse with friends practically anywhere
in the civilized world,

The receiving station of the “Queen
Mary” is situated on the boat deck, between
the first and second funnels, and the con-
trol of the entire radio equipment is con-
centrated at this point. This structure oc-
cupies an area of approximately 800 square
feet and within it is found eight operating
positions, the radio-telephone exchange. the
emergency  installation and the chief ae-
cepting  office for the radiotelegrams of
passengers.

Typewriters and high-speed machines for
transmission and reception are provided for
the handling of messages, and telephones
are installed for communication with the
officers’ hridge and other important posi-
tions. A particularly interesting feature
of the radio installation is the remote con
trol of the transmitting station by the staff
stationed in the receiving station,

The transmitting station is located 350
feet further aft than the receiving station,
to permit of simultancous transmission and
reception of signals without mutual inter-
ference.  The transmitting station con-
tains four large transmitters, each of which
is ¢apable of maintaining continuous com
munication with both sides of the Atlantic
throughout the voyage.

Fach of the operators on duty in the
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R-S-R Jr.
3-Tube
Communication

Receiver
5-555 METERS

A new development of the famous
HAYNES R-S5-R at an unheard of price for
this class of receiver. We have priced
this set at an absolute direct-sale minimum
as a special Summer feature.

The R-S-R Jr. was designed as an
teur communication receiver; but
equally as effective on long distance, short
wave, and broadcast reception. It's selec-
tivity and regenerative gain amazes even
the hard boiled "old-timers". Using two
76 Super-Triodes and an BO rectifier it will
operate a speaker on good signals.

fia ' ol
ORIGINAL HAYNES R-S-R

5-Tube Receiver
21/32-555 Meter
Thle remarkai:ic ReZenerative-super-Regenerative
receiver has pecome too well known to require fur
ther deseription or hrase by us
The many hundred Res-R's we have sold are
speaking for themselves, Ask your friends about {t
and look at their logs of forvign DN
Complete R-5:-R set; wired, tested, in hingod
cryvstatine cabunet  with dynpgnic &

to
lurxeﬁ 12.8Rh7°8, 1.74, 1.MG2I325. 1-MG1D)
ready to plug In and operale
Complete K umwired. including
sheaker, power supply and wlied swatel
coll assembly (less cahinet amd tubws)
Hinged top c¢rystaline cabinet o
Kit of 5 selected WUDES.vicrriinniane

dynamle

Dept. SW-8,

$24.65
h

Ld. 9%

.50

- 3.60

ADIO CONSTRUCTORS LABORATORIES

L

L]

FULL B-A-N-D-S-P-R-E-A-D

® Separate tank and bandspread condensers.
® Super-Regeneration on § & 10 meter bands.
* High voltage A.C, transformer and B0 rec.
tifier power supply built-in.
® Straight antenna or doublet connections with
front panel variable antenna coupling.
* Standby switch for communication work.
®* All coils are included, giving full coverage
from IS to 555 meters; also § & 10 meter bands,
Complete kit, including coils from 5 to 555
meters; drilled panel, chassis, power sup-
ply, etc., less tubes, cabinet, unwired - $1.60
Crys'alier metal cabinet
Kit of three matched tubes..
Assembled, wired and tested.
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R-S-R
PORTABLE

1:Tube Receiver
5-555 METERS

The amallest of
the R-S.It famlily
but delivering the
same fine per-
formance, this Re-
generative . Supers
Regencrative  re.

ceiver. wilh self.
contained batterles, utillzes a new. unique clrcult
which provides vnusual single tuiw performance. Fors
elgn  recehition  Fuaranieed.  Foll  bandspread  with
separate nk condenser gives easy. precise tuning on
cliher phane of CW. This s a portanle jobh you will
Le proud to shoaw your friends another of our sensa-
tional direct-<ale Sonnmuer speclals.

Complete Kit_uof parts, including all coils from

Soto Dol meters: les. calinel. tobe hat- 53‘,5
terics and 5-10 meter coils. unwired.
Crystalized canInet .o 1.00
o tube (D oComoamoaoE o .S0
Ansembled.  wired and  tested 1.3§
5 or 11} inpter culls, cach...... 30

New York, N. Y.

134 Liberty St.

phones. By the operation of this dial he
is able to start up or shut down a trans-
mitter 350 feet away, increase or decrease
its power as required, or chunge to any re-
quired wavelength. Each of these opera-
tions takes but a few seconds to complete,
while a system of indicators keeps the op-
erator informed of the conditions under
which the transmitter is functioning. The
whole system is duplicated to guard against
possible breakdown.

Elaborate precautions have been taken to
prevent the radio system being put out of
commission by power failure. The whole
aystem is supplied hy a speeial power-plant
generating alternating current, The dyna-
mos for supplying the current are dupli-
cated, so that even if one were to break
down, the radio service can still “carry on™
at full capacity-

In the pussibility of grave emergency,
under which both gencerating plants for
the radio system might be put out of aetion,
a complete emergency station, operated en-
tirely from the ship's emergeney lighting
supply or from sterage batteries, is avails
able.

B e e i ]

ATTENTION! HAMS!
Next Issue of this Magazine will con-
tain many valuable “Ham"” Features!

el Far e

...Class B

Modulator

s g Jor 33,79, with Transformers
Klt 46, 59, 44, LESS T'L ‘r’sl-:s ;

Specif Tubes lo be wsed
Write for full

Information on

The Little Giant
S. W. Receiver] o

Summer spetials on Ultra-High Frequency Parts
Transeeivers and Tubes.

M. & H. Sporting Goods Co.
512 Market St., Phila.

52.79

UNIVERSAL
VELOCITY AND CARBON

MICROPHONES
Unlversal’s lntest achievement
) Ll fop xtage use—Not of
5 foctd by tomporature or hu
nnlity—EFiat froqinins rei
Rl cUrye fpam 40 to 10 0N
cpow g ooutpnt 63 b Fow imped
Al woodindt o @il typex
L Compact 2% x4% in. by 1 in_ thick
Welght, less than 15 oz —Thad swings

to any dexired angle—Beantifully fin

]["""I in black enamcl nmd artistie

iIratie plate—ask  for new  eatalog
sheet aleserihing madels RIZ RI, RE aml
CUB—TIst 22 n0—Eatest ol miisie type
sectional  stamd  tor abose i rophoms—
List $10.00

UNIVERSAL MICROPHONE CO., Ltd.
424 Warren Lane Inglewood, Calif., U.8.A;
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RADIO INSTRUCTION

¥You Can Become a Fast, Capable

RADIO OPERATOR at Home

With the Famous GANDLER
Scientific Sound System

That Trained Champions Jean Hudson and
Ted McElroy.

Let us help you ob-
tain your Amatear
or Cum'l license
Tell us what you
need. Learn code
RIGHT with the
System that tausht
the Champions'!
Fasy. Fascinating.
Inexpensive.
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FREE BOOK OF
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could copy 30 wpni on Send for it. No

her mull” eastly, obligation.
CANDLER SYSTEM CoO.

Dept. 5-8 ASHEVILLE, N_C,

MAC KEY @ 3$7.95 finest speed key

built; MAC 08C @ $3.95 ac/dc oscil-
lator. Tone control; MAC CORD 8100
navy spfn speed lu') cord; MAC MA-
RINE receiver 530-830 meters. ruintd?
Few deluxe MAC KEYS @ $15.00 fm me
di. Wri me. T. R. McElroy, 23 Bayside
St., Boston, Mass. If u hv Mav Key wri
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Radio Amateur Course
(Continued from page 219)

sign will provide sufficient audie :xmpli-$

fication. Coupling between the beat fre-
quency oscillutor (B.F.0.) and the second
detector is accomplished through the sup-
pressor of the detector, the same as was
done 1n the origmmal diagram in Fig. 1.
This provides un excellent method of
coupling the beat oscillutor to the second
detector. However, the power output of
the B.F.0. must be greater with this sys-
tem than if it were coupled to the grid
circuit of the second detector or the sec-
ond LF. amplitier. Coupling to the LF.
amplifier or grid circuit of the detector
allows i1 greater chance of running into
difficultics thun the method shown. For
instance, coupling to a grid circuit we

may have the tube, to which the vscillutor -

is coupled, considerably overloaded due to
the output of the oscillutor driving the
Lli(l pusitive. In many commercial ve-
ccivers coupling is accomplished merely
by runmning a wire from the tuned circuit
of the beut oscillator near a grid wire
Should the distance between the two or
the couplings change appreciably, a con-
siderable change in results would be no-
ticed. If the coupling becomes too great
the entire amplifier may “go dead,” in so
fir as the incoming signal is concerned.
hecause of the fauct that it is already over-
loanded by the signal wenerated by the
In reality there would be an
optunum coupling for each value of signal
woing through the amplitier which we
wish to hetecrodyne. The best that ean be
hoped for is a “happy medium” adjust-
ment.
We suggest that the experimenter be
very careful in using the above mentioned

methods, and wherever pessible avoid
them.
The amplifier shown in Fig. 4 is

equipped with automatic volume control,
which is moere or less essential for phone
reception, but does not work cut to ad-

vantage with code. In Fig. 5, we have
shown how automatic volume control
(AN.C.) may be incorporated in a re-

Here we have
used a dro-diode triode as the second de-
tector and first stage of audio amplifica-
tion. In the second detector circuit, we
rectify a portion of the incoming su:n.ll
and feed it back to the grids of the LF.
amplifiers in the form of negative bias,
which cuts down the guiv of the recciver.
In this manner. a strong signal will allow
a large amount of negative bias to be ap-
plied to the grids thus cutting the nain
of the receiver to a further degree than
would a weaker signal. In this respect
we obtain a fairly constant signal level. In
this second detector cireuit it is necessary
to couple the nscillator to one of the diode
leads. Here we must be very careful, be-
cause oxcessive eoupling would, when the
switch was in the A.V.C. p(mtmn. reduce
the gain of the receiver the siune as would
a strong signal or station. It is not so
critical in the C.W. position, that is. when
the A.V.C. switch is in the off positian.
But, at the same time. considerable cut
and dry will he necessary in order to bring
about uan optimum in coupling. The diode
second detector. of course, cuts down the
grain of the receiver considerably. In the
57 we had quite a gain, while in the (llude
there is actually a loss. However. the
diode provides quieter rem-[-lmn inasmuch
as second detector hiss is entirely elimi-
nated.

Why nat purchase a SHORT WAVE CRAFT
binder or a loose-leaf losk and file these
“Course” Lessons. Some day before you know
it these lessons are going tu prose most value

~_ | able tu you.
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(Continued from page 201)

gep left in the inducing coil! This bril-
liant scholur demonstrated that Maxwell’s

theoretical reasoning was corvect and luter
more claborate experiments conducted by
Hertz tended to prove conclusively that
the medium which serves to carry the vi-
hrations of light and the medium which is
vibrated by electro-magnetism ix one and
the same! Further, that cach phenomenun
travels with the same velocity; and not only
thiz, but Hertz was able to demonstrate
that electro-magnetic waves are retlected
from conducting surfaces and also refraeted
by dieleetric substances {(analogous to the
reflections of light from polished surfaces
and its refraction through glass prisms).
As Sewall further says—"Hertz was the
first to wnderstandingly transmit electric
waves through ether, and he is the most
impurtant figure in the history of radio,
From his discovery in 1836, that etheric
vibrations or waves would result from the
passing of sparks across an aiv-gap, began
the real development of electric transmis-
sion of intelligence without conductors.”

Hertz’s Demonstration of Wave

Transmission

One of the classic experiments of Pro-
fessor Hertz was earried out with a spark
voil for the transmitter, while the receiver
was simply a loop of eopper wire with a
small spark gap formed hetween two small
metal balls. When this loop of wire, which
formed a resonator, was placed in the
proper position with respect to the radia-
tor wires of the transmitter spark-gap
and its coil, tiny sparks were seen to jump
dceross the gap between the balls. By plac-

ing a sheet of metal in different positions |

hehind the transmitter and receiver alter-
nately, Hertz showed that the waves could
be reflected, The waves used were short
werex and probably of the order of one
meter in length, judging from the dimen-
sions of the wire loop with its ball spark
gap, which he used as a resonator (re-
ceiver) and also the dimensions of his
transmitter radiator system.

Lodge Transmitted Radio
1890

Abvut 1890, Sir Oliver Lodge, the fa-
mous English scientist, was making many
experiments in London with apparatus of
his own design, and with which he was
able to demonstrate the franzmission
signals over short distances. Of course,
short waves were also used in this case,
as we now know, for Lodge did not use
an aerial or ground connection, and thus
there were no long wires to raise the
wavelength above that of possibly a few
meters,

1890 to 1900—Ten “Eventful Years”
in Radio

years between 1890 and 1900
were very fruitful ones, so far as radio
inventions were concerned, and a whole
group of radio, or as they were then called,
*wireless™ inventors, ecome in upon the
scene during this eventful ten year period
—some of the most famous names in radio
history,

Aside from Lodge, the most important
figure to appear in the “theatre of radio
invention” in this remarkable ten year
period was Guglielmo Marconi.  Marconi
wix born in Bologna, Ttaly in 1874, his
futher, an Italian nobleman, and his mother
of Irish nationality. Guglielmo Marconi
studied at Leghorn University under P'ro-
fessor Rosa and later he studied under
Profexsor Righi at the University of Do-
logna,

After a study of a number of important
waorks, deseribing the early days of radio
history, including the famous classic—*“Sig-
nalling Through Spuce Withowt Vires,”
Ly Lodge, and “The Principles of Electric-
Wave Telegraphy.” by Dr. J. A, Fleming
and others, a very important historieal
puint of supreme interest now comes to
light, to wit: after studying these experi-
ments of Lodge in 1890 and the years
shartly thercafter, and after reading what

Signals in

The ten

of .
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some of the famous inventors at that time
had to say themselves, a remarkable fact
presents itself—it almost happened that
Lodge instead of Marconi might have been
heralded today as the inventor of practical
radio transmission!

Lodge Apparatus Lacked .\erials

As Lodge once said after Marconi had
made his first demonstrations in England
over a (llst.mce ()r a dO?t‘ll n\ll(‘ﬁ or more,
and utilizing an elevated aerial wire as
well as ground connections—“ff we had
only thought to uzc the elevated acrial
wire on our apparntus!" Meaning that if
he had used an aerial to give him more
powerful transmission, he (Lodge), ecould
have demanstrated similar effeets of trans-
mitting signals over a considerable dis-
tance, the same as Marconi did six years
later. Lodge and his co-workers had built
sensitive apparatus for detecting the pres-
ence of the waves and they were quite
familiar, of course, with the effects of co-
hesion of minute metal particles in the
presence of a spark or a wave zet up by a
spark, But it remained for Marconi to add
the xeeond important step to his train of
inventions, and te improve the coherer
(given its original name by Lodge} by en-
cloking the metal filings in a glass tube,
from which the air was evacuated by a
vacunm pump. This prevented the oxida-
tion of the metal filings and improved the
sensitivity of the device enormously, and
also its reliability,

It is interesting at this point, as Sewall
relates, that at the time Hertz announced
his first etheric short-wiave transmission,
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Lodge was also conducting experiments
along similar lines, and Hertz afterwards
said that in time Lodge would nndoubtedly
have reachked the same results as himself!

Branly (1890) of France is generally
given credit for the discovery and careful
research on the coherency among metal
filings, whenever an electric spark at a
distance was caused to be discharged in
the neighborhood. Prof. Calzecchi Onesti*
in Italy (1884) was probably one of the
first to observe a similar effect or rather
the effect on the conductivity of metallic
powders under the action of various volt-
ages.

Many investigators noted the effect of
spark or electric discharges on metal or
carbon particles, one of the very first of
record being Munk of Rosenschoeld, who
in 1835 (100 years ago) described the ber-
manent increase in the electric conductiv-
ity of a mixture of tin filings, carbon, and
other conductors. resulting from the pas-
sage through it of the discharge of a
Leyden jar (see Fleming, page 336). Also
Varley (1856) noted the rapid fall in re-
sistance of loose metallic powder whenever
a lightning flash occurred. In 1878, Hughes,
while experimenting on microphones, noted
that a glass tube filled with filings of zinc
and silver, connected in series with a tele-
phone receiver and a battery cell, was
sensitive to electric sparks at a distance,
as evidenced by its sudden change in con-
ductivity.

Basis of All “Tuned” Circuits

As one of the accompanying pictures
shows the basis of tuned radio circuits was
laid down in 1890 b% Lodge, when he de-
scribed before the British Institution of
Electrical Engineers, in London, some o
his experiments in which he was able to
show the coherer effcet and also—highly
important to radio history—the transmis-
sion and reception of short waves (prob-
ably a meter or so in length), by means
of sharply tiened circuits.

The “recently invented” long lincs oscil-
lator is, broadly speaking, nothing but a
re-invention of Lodge’s syntonic circuits,
demonstrated and described by him forty-
six years ago!

Lodge's apparatus involved two polished
nmetal balls resting close together in a ver-
tical plane so that whenever a spark passed
between them, they cokered or tended to
stick together, and caused the electric bell
circuit connected with them to become con-
ducting; the bell signalled this fact.

Those interested in the early days of
radio history will do well to refer to
Lodge’s scientific papers and books, now
out of print but available at the principal
public libraries, as many interesting and
basic experiments were illustrated and de-
scribed by Lodge in these papers, especially
with regard to funed circuits and tuned
radinting aerials and antenna systems.

Radio men today probably think that
they have made quite a departure in trans-
mitting and receiving circuits because on
short waves they generally do not use a
ground, but employ instead a balanced radi-
ator system, comprising a couple of rods
or an aerial such as the “doublet” type.
Too bad to speil your dream, S-W Fans,
but Lodge was there first, and the diagrams
and descriptions of his apparatus, which
experiments were carried on in those fa-
mous ten years between 1890 and 1900,
show all sorts of doublets and tuned cir-
cuits, very much like these now in use.
Lodge also understood and demonstrated
plenty of examples of standing waves of
various fractional wavelengths.

With the Lodge coherer shown in the
diagram, the bell continues ringing, of
course, until the polished metal knobs are
gently tapped asunder, except where the
bell stands on the same table as the knobs;
when it is first struck, it taps them back
instantly and automatieally. Thus every
discharge of the “sending” or transmitting
Leyden jar is signalled by a single stroke
of the bell.

Lodge Had “Sharply Tuned” Circuits
Note that Lodge tuned his syntonic

* Il Nuove Cimento. 1884, Vol. 16, p. 58 also 1885, vol
17, p. 45, and Journal de I'yeigue, 1886, vol. 5, p. 573,
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(tuned) transmitting and receiving Ley-
den jar circuits by moving a metal slider,
S, along the metal rods; he further points
out in one of his descriptions of this ap-
paratus that the transmitting and receiv-
ing circuits must be accurately tuned to-
gether, if there is to be any response.
Lodge also stated that a very little crror
in tuning, such as caused by altering
the position of the slider, S, will make them
quite unresponsive, unless the distance be-
tween them is reduced.

In 1894 Lodge gave his famous lecture,
in England, in which he reviewed the work
already done with Hertz's oscillator, with
Branly's coherer, and also with the appa-
ratus devised by himself and lir. Muirhead.
Some of the apparatus devised by Lodge
and Muirhead is very ingenious and worthy
of study by everyone interested in the his-
tory of the art.

Nikola Tesla

Nikela Tesla was one of the earliest
radio investigators and undoubtedly those
connected with the development of radio
circuits, especially tuned oscillatory eir-
cuits, in the period between 1890 and 1900,
were influenced in many cases by the pub-
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lished diagrams of the famous Tesla coil
oscillator cireuit, and also Dr. Tesla’s pat-
ents on funed circuits. The Tesla eoil and
circuit description for the production of
high-frequency operations was described in
his patent application filed April 5, 1891.
Among other famous Tesla patents, is one
deseribing a system of controlling the
movements and operations of a vessel or
other object at a distance. in a patent ap-
plication dated July 1st, 1898,

As early as June 20, 1896, Tesla took out
a patent describing his famous system of
concatenated “tuned” cireuits. Other pat-
ents were taken out by Tesla, covering the
methods of storing the energy transmitted.
and strengthening feeble signals, ete., in
a series of patents granted in 1901. In
1893 Tesla delivered his famous lecturcs
before the Franklin Institute in Philadel-
phia and the National Elcetric Light Asso-
ciation in St. Louis, in which he advanced
a plan of wireless transmission, not only
for the transmission of telegraphic signals
-—but also for the fransmission of power!

Reference to Sewall’s “Wireless Tele-
graphy” discloses an interesting descrip-
tion and also diagrams of Tesla’s radio
power transmnission system.

Lecher is given credit by many radio
historians for the invention of oscillatory
circuits. similar to those used teday for
short-wave transmitters, ete., and on which
stationary electric waves are produced or
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set up, Fleming points out, however, that
practically all the circuits ascribed to
Lecher by certain writers were originally
usedd by Lodge and also by Hertz.

In 1895, Count Popoff of Russia appears
upon the scene and, judging from the refer-
ences to his work, it would scem that he
never demonstrated any trensmission of
signals with his apparatus, which involved
a coherer. Also any ideas he entertained
of transmitting telegraph signals, for in-
stance, to a distance. were mostly in his
mind, and his practical results were prin-
cipally along the line of a sensitive detector
{including a collecting wire or aerial) of
atmospheric eleetrical discharges such as
Lightning.

In 1896, Marconi came to England and
succeeded in transmitting signals across a
space of 100 yards (300 feet) at the Brit-
ish PPost Office in London. Shortly there-
after he made another demonstration over
a distance of two miles at Salisbury Plain.
In May, 1897, Marconi transmitted signals
successfully over a distance of nine miles
over water in England and during the next
few years the signalling distance negoti-
ated by the Marconi system increased rap-
idly, until it culminated in the great sur-
prise for electrical men on both sides of
the Atlantic, when he finally linked Europe
and America with the historie signal of
three dots, representing the letter “S,” on
December 12, 1901.

Marconi’s First Tests Employed
“Short Waves”

It is interesting to note that short wures
were first used hy Marconi in his experi-
ments in Italy in the 1890’s and one of
the first elevated wires or aerials he used
was two meters long, and thus on the
quarter-wave theory, the wave-length was
probably about 8 meters. Marconi found
that he could transmit signals and receive
them, utilizing a e¢oherer, ete., over a short
distance of a few rods with the wire ele-
vated fwo meters, a metal plate or cap be-
ing secured at the upper end of the wire
where it was affixed to the top of the pole.
He then bethought himself to try a higher
wire and gradually he increased the height,
until it was 8 meters or more.

Three basic and very far-reaching im-
provements were made by Marconi and
these were as follows: first, he was the
earliest inventor of record to use an ele-
vated wire or aerial, and alse a ground
connection, at both the transmitter and
receirer. Popoff, (1885) in Russia, had
used an elevated wire—but only at the
receiver (as a collector of atmospheric elec-
tricity.) He could pick up distant lightning
and other atmospheric discharge effects.
Secondly, Marconi vastly improved the co-
herer, as aforementioned, carefully deter-
mining Dby many experiments the best
mixture of nickel, iron and other filings and
placing them in an exhausted glass tube.
It is also interesting to note that at this
point it was Marconi who is given credit
for the development of the receiving appa-
ratus, relay, coherer, etc.. which could be
accurately adjusted so that when the key
was depressed at the transmitter and a
train of sparks were liberated in the spark
gap, that a single “dash” signal would be
recorded at the receiver and not a “series
of jerky impulses.”

Third, it was Marconi, as Fleming points
out, who toward the close of the famous
“ten-year period” between 1890 and 1900,
who deduced the fact that the coherer or
detector, when placed simply in series with
the antenna and ground, was »nof working
at its highest efficiency, as the voltage dis-
tribution at the base of the antenna was
at its weakest value. The invention of the
“jigger” or aerial coupling transformer
was the result and this helped to increuse
tremendously the sensitivity of the receiver
and the distance over which the apparatus
would pick up signals. Not only were hun-
dreds of different “jiggers” experimented
with, but it was found by Marconi that the
number of turns of wire or the inductance
of the primary of the coupling transformer
had to be suited to the particular wave-
length to be received, and further, that
when the mrcunts were, so to speak, con-
siderably “out of tune,” the response of
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the coherer was very weak—or else it was
ot effective at all!

One of the diagrams, which will un-
doubtedly be of interest to all present-day
radio fans and hams, shows the Marconi
apparatus as set up in 1896 for transmis-
sion and reception.

In this particular set-up, kites or bal-
loons covered with tinfoil were used to
hold the aerials elevated above the ground
but, of course, poles were generally em-
ployed Another dlagr.un shows the details
of one of Marconi's jiggers and the sec-
ondary winding was frequently wound in
sections of conical form, as shown.

Another very interesting point of inter-
est to short-wave fans at this juncture, is
that in some of his experiments Marconi
placed the spark discharge balls in the
focal line of a cylindrical parabolic mir-
ror, and the receiver likewise in the focus
of another similar mirror, using, for the
purpose of collecting the short-wave energy,
two metal straps or rods attuched to the
extremities of the coherer tube. The wave-
length here, of course, was probably a frac-
tion of a meter and the system is identical
with that used today, roughly forty years
later, except for the fact that we now use
a vacuum tube oscillutor instead of a spark
gap, and an induction coil to excite it;
also a vacuum tube in the focus of the re-
ceiving reflectors, instead of the little co-
herer tube with its attached aerial rods
or collectors. It is interesting also to note
that in the period around 1905 or 1906,
that a short-wave system of radio trans-
mission and reception was demonstrated
on the American vaudeville stage by an
Army captain, the coherer being used at the
receiver, with a step-by-step selective relay,
so that he could fire a small cannon, cause
a flag to rise on a pole and do a number
of other stunts. A one-inch spark coil was
mounted on a short pole, fitted with a bat-
tery box, a flexible cable, and a push-
button, so that when the usher walked
along the theatre aisle, various persons in
the audience could have the satisfaction of
pushing the bhutton and causing certain
things to happen at the receiving apparatus
on the stage. Many American, ay well as
European and other radio experimenters,
at about this time experimented with a
similar apparatus and it is interesting to-
day when short waves are considered guite
new, that all of these early demonstra-
tion apparatus were used with brass or
other metal rods, about a meter in length,
so that the wavelength employed was in
the realm of what we now call short waves
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or approximately 4 meters in length (con-
sidering that each rod wus about one meter
long, representing one-half of a doublet
or Hertzian radiator) and it was thercefore
14 wavelength long. In some of the experi-
ments, the rods were much shorter or only
six inches long, when the wavelength was
four times this or twenty-four inches, or
roughly 1% meter in length.

In 1908, the editor, Hugo Gernsback, sold
on the American market coherer type re-
ceivers and spark-coil transmitters, which
operated on short waves of about this
length. But we didn't think anything about
ghort waves in those days, as such, the
main thing Dbeing whether the apparatus
would "“work"—and magical indeed were
the results, especially tu laymen.

Slaby, of Germany, an Early “Wireless”
Inventor

One of the most interesting “sidelights’
in radio history wus that another man,
who may have been heralded as the in-
ventor of practical radio, was Professor
Slaby, an engineering professor in the
technical high school at Charlottenburg,
Germany, and when the news of Marconi’s
successful demonstration in England in
1897 came to his attention, Professor Slaby
at onece hurried to England, as Fleming re-
cites, to discover how Marconi had “solved
a problem” that had hitherto haffled him
(Slaby). Slaby saw Marconi’'s experiments
in transmitting radio signals across the
Bristol Channel, and he also assisted in
some of these experiments.

Most interesting today is to read what
Professor Slaby wrote in a magazine article
on the “new telegraphy.” in the Century
magazine of April, 1808: “In January 1897
when the news of Marconi's first successes
ran through the newspapers. I myself
(Slaby) was earnestly occupied with simi-
lar prohlems. 1 had not been ahle to tele-
graph more than 100 meters through the
air. It wus at once clear to me that Mar-
coni must have added something else—some-
thing new—to what was already known. . .

“In certain professional journals an at-
tempt has been made to deny novelty to
the method of Marconi. It was urged that
the production of Hertz rays and radiation
through space, the construetion of his elec-
trical eye—all this was known before.
Though all this had heen known to e also
(Slaby) and vet I never was able to exceed
100 meters (328 feet),

“In the first place, Marconi has worked
out a clever arrangement for the apparatus,
which hy the use of the simplest means. in-
sures technieal results, Then he has shown
that such telegraphy was to be made pos-
sible only through, un the one hand, a
ground connection between this apparatus,
and, on the other, the use of long extended
upright wires. By this simple hut extra-
ordinary effeetive method he (Marconi)
raised the power of radiation in the electric
forces a hundred fold"

So much for these few interesting “high-
lights” on the carly history of practieal
radio transmission and reception of in-
telligence, and perhaps at a later date, if
enough requests are received from readers,
we may go into more detail on some of the
later inventions, such as the inventions of
the vacuum tube detector by Fleming. gen-
erally known as the “Fleming valve” (in-
cluding the *“Edison effect” noted by
Thonas A. Edison in 1883) and the sensi-
tivity of which was enormously increased
by the adilitivn of the third electrode or
grid by Dr. Lee de Forest; and a host of
other inventions, including thc regenerative
circuit, the superheterodyne civeuit and
the great horde of eleetrolytie, erystal and
other detectors which flooded the stage of
invention in the years between 1000 to
1917, which would farm a most interesting
article and space for which is not available

! herve. =

CORRECTION
® IN our January numher, page HIR, we
published un article l‘lltltll‘ql “\(‘u' b w
Sets ut the German Radio .\Imw One of
the seots, including a photo of the “Fly
\\'hcel" tuning dial arrangement. was la-
belled, “Newest Telefunken S-W Receiver.”
We are glad to anmounce that th|s was not
| a Telefunken veceiver but & “Blaupunkt,”
Tdealwerke A, G. fucr Drahtlese Telephonie,

Sprt Wave Ckart when writing
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DATAPRINTS

Just the
?’CONSTRUCTION
= Information

You Need
To Build

Electrical

2 ft. Spark
Oudinin
Action!

TESLA OR OUDIN COILS
Dataprint contalning data fer unl'rucllnl
this 3 t. spark Oudin-Tesla scli. Requi
I K.W. 20.000 volt transtormer as “oxciter 05 $ 7 5
seo Gist below. Includes condenser dats. o .

8 loeh sperk, dats for building. including eoe-
denser data; requires % K. W, 15,000 velt
transformer. see ilst bolow [ X ]

Violetta type, high [frequency coil dsta; 118
volt A.C. or D.C. typo: 1" epark: used for
“violet ray” trestments and “'Hxperiments*..

tHow Lo operate Qudin ¢0il from & vacuum tube
oscillator ....... ceuresesarrry

3 inch spark T!lll. coll‘ op‘ntn on Foed iz-

Apparatus

pltlon cofl .. ..huiiiiaiiriiiree,
3 inch sperk Oudin coll; 110 volt AC
Coil™  (VIhrater 13P€. ) o riasemee reesreasarer 0:50
20 Tricks with Tesls and Qudin Colle.. .. 0.80
TRANSFORMER DATA
1 k.w. 20,000-volt trassformer desta, 118-velt,
60-cyele primary. Sultahle for overating 3 fi.
Oudin coll ....... .o iiiiiiiiiiaireeniees . 8.50
¥ kw 18§, 000-volt transformer dats, 110-volt.

80-cycie primary, Bultable for olm'lunl 8-

ich Qudin voll L, i iiataraannana 0.80
Electric Welding Transt. (2 K, w. 110 Vl Prlm.

18 Vi, See, Other 8ee. Vi, dats ziven,) - 0.5
Induction Coils—1 to 12 inch spark d.u
ARTIFICIAL FEVER Apparatus.....

(Low. Medluin & High Power Da:n Ghln)

SLIDE
RULE
MIDGET
Metal 4’ Dia.
Price $2.00 Net.

With case and
tnstructions

This tule =alves sny problem (n multipliestion, divi-
and pronnr:lon: it alen
sines,

slon, addition, subtraction,
glves roots and powers of numbers,
tsngents snd colangents of sll angle
numhers. Adds snd subtracts fractioms.
hy colleges.

8” Dia. 25” Seale “'Special’’ Rule, $5.00 Net.

cosines,
so logs
Approved

TELEGRAPHONE — Records Velos ar

i “Cods’" slgnals en stee! wire by mag
i netism, Cede san be reearded "lnt"
and  transiat “‘slow.’’ Construstion
data (spetlal) .......¢ec0vvveinnns

MAGNET COIL DATA

Fausrful battery electro-msgnet: lifta 40 Ibs
. magnet to Iift 23 Ibe..we...
.C,, 300 Ib.. Lift slectromsgnet..... 0.
solenoid; lifts 3 1b, through 1 in. 0.30
sulenold, lifts § 1b. through 1 in.
solenoid. lifts 2 lb. through 1 In.
powerful. 110-volt, &0-cvcle... 0.50
volt A.C.. 60 cycle

110 Volt D.C.
1lu Veit D.C.
12 Volt DC.
A, ¢ Solennld,
MOTOR-—-1/16 H.P., 110

(sultable for driving 12" fan, ete,)—Dsts..... 0.50
MISCELLANEOUS DATAPRINTS
50¢ eath Prepaid
Radia Conbit tor Mudel 80 or 1200 eyele Sych,

Buats
Electrie Refrigonata Data
Treusure e Locatur
Wit Tarhines
Witer Wheels
stor Cinenits (20)
Tephane  Hook-ups 1200
i Aeehanicnl Movenwenis
Mabar bz Rolay,  Ultea-
senaitive
Shyeking eail
Ihm 4 twells o 1 ciieult
. Flook-ups
Hystem
Ringer

Mator
Induehion Halane
Telautogiaph
Eintheven Srrbng CGalvan-
onivtel
Eleetrie Fan Motor
Demagurti tzet
Eleetrie  Furnace
Kegulator
Building a
1hene
Tenitivg Coll Data
Liatters Maotor (~mally
Wheat«tome  Bridee
Rotary Cuonverter

20 “Eleetrfeal Trieks'* for LODGES and
PARTIES ......... 0600000000 . S0 "

FHow to Fry Bgrs on Cake of Ice Elecirically..$0 50
“Rewindinz’’ Smsll Motor Armatures.... L]

“ENGINEERING SERVICE BY MAIL"
(20% off on orders for $3.00 or mors. No C.0.D.)

The DATAPRINT COMPANY
Losk Box 322 RAMSEY, N. 1.

Dran

simble Tele-
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When To Listen In |

By M. HARVEY GERNSBACK
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All Time Is Eastern Standard
DAVENTRY

@® THE British Broadcasting Co. is build-

ing 3 additivnal transmitters for the
Daventry station., Each of these will have
a power of about 75 kw. When these are
finished the 2 low power transmitters now
in operation (15 kw. each) will either be
combined to form a single high power
transmitter or, what is more likely, they
will be left as is and used to transmit to
areas relatively near to England., The 3rd
transmitter now in use will probably be
used for the same purpese. Thus a total
of 6 transmitters will he available to be
operated simultancously if the oecasion re-
quires it. The new transmitters arve sched-
uled for completion late next spring.

The schedule of operations for July is as
follows. Trans, 1: 11:30 p.m.-1:30 a.m.
on GSB and either GSD or GSN. Truns. 2:
6-8:45 am. on GSIH amd either GSG or
GSJ, Trans, 3: 9-10:30 a.m. on GSG and
GSH. GSF will probably be cemployed as
a 3rd wavelength, 10:30 a.m.-12 n. on
GSG and GSF. GSH may be used as a 3rd
wavelength, Trans. 4: 12:15-3:40 p.m. on
GSI, GSD and GSB. GSG may replace
one of these 3 wavelengths, however; 3:40-
5:45 pam, on GSG. GSB and GSF. Trans.
H: 6-8 p.m. on GSC, GSF and either GSP
or GSG. (GSF may be replaced by G5O at
any time.) Trans. 6: 9-11 p.m. on GSD
and either GSC or GSF.

GERMANY
® TIE German station is now broadeast-
ing the evening program for N. Amer-
iea on DIB (15200 ke.. 19.74 met.) in ad-
dition to DJD. DJ1 also hroadeasts for N.
America on Sundayx from 11 am.-12 n,

RS, QUEEN MARY

@® MANY listeners probably heard the

new British transatlantic liner {Queen
Mary hroadcasting during her maiden voy-
age, ller radiotelephone transmitters are
more powerful than those of any other
ship 8o that she ¢an be heard more ¢learly.
The call letters of the ship are GB'TT. She
can be heard on 4.1, 4,12, 8.2, 881, 12.34,
13.33, 16.24 and 17.8 me. Unlike other
ships with radiotelephone, however, she is
equipped with scrambling devices to ren-
der conversations wnintelligihle thus as-

suring privacy to the passengers’ cof- v 3000 T have over two hundred veri. all times in helping you with your radio
LRI, AN fications from nine countries, problems,
JAPAL Here's hoping 'l be the lucky one to win Be sure to get a copy of this helpful catalog

@® THE .Japancse are still experimenting

with overseas hroadeasting. At present
a program for Europe is broadeast each
Tuyes. ahd Fri. from 2-3 pam. on JVH (14,600
ke.) and JVN (10660 ke). A program for
the cast coast of N. America iz broadeast

v & Short Ware Ceaf o itor
on Mon. and Thurs. on JVII and JVM 7% ave Croft—Fditor.) e e
(10740 ke.). A program for t.he_ Pacific “We're the Herries He Sava MAI[ veniently located branches
coast and Hawaii is broadeast daily from >

12 m.-1 a.n. on JVH and sometimes JVM.
From 4-8 a.m. daily JVM and somctimes
JVN breadeast for Manchuria.

AFRICA
@® FIU at Tannanarive, Madagascar, is on

NEW BRITAIN

@® A NEW station has been heard testing

according to reports for “down under.”
The station is VJZ at Rabaul, New Britain
in the East Indies. VIZ operates on about
13700 ke, 219 meters, It is heard most
frequently from 3-6:30 um.

AUSTRALIA

® VK3IME, 9510 he. at Melhourne oper-
ates daily except Sun. from 4-7 a.m.
LR, 9580 ke.. at Lyndhurst, Victoria, op-
crates daily except Sun., from 3-7:30 a.m.
and in addition on Fri. from 10:30 p.m.-
2 am. (Sat.). VK2ME at Sydney on 9590
ke, operates on Sun. from 12 m.-2 am.,
4:30-8:30 a.m. and 11:30 a.m.-1:30 p.m,

Short Waves and

Long Raves
(Continued from page 199)
From Fresno, C(alif.
wave length, and can receive stations from
all ever the world. I have received a great
many letters from foreign countries, The
phote shows me listening to o station.
EDh. OLIVES.
Gen. Dell Fresno, (alif.

A Voice from hirklin, Ind.
a transformer coupled (233) pentode audio
stagre. This givex plenty of “wallop” so that
the magnetic speaker thanging on the wall
inclined sounding board, et al) can be used
on all ordinary stations, including EAQ,

Mudrid; Berlin stations; and Daventry, cte, |

IPAUL 8. GODWIN,
Kirklin, Ind.

This Month's I'rize Winner
used is an &-inch dynamic.

The next receiver is a hand-spread con-
verter using a 2A7 tuhe. The receiver in
the conter of the photograph is the famous
“Doerle.” using a 5 md o 57T as deseribed
in the July, 1933, i~suc of Shart Wi
Craft. At the rvight. is the okl “stand hy™
hattery sct. emploving two 201A'. All re-
ceivers are wired for headphone use, to per-
mit logring at night.

On short-waves, I have verifications from
over forty countries, and on the “broad-

the prize for this month!
A. W, RRADLEY,

35 Hunter 8t Toronto (8), Ont, Can.

Well A0 W . yow arin?

A We hape you
enjoy the price o

year's subseription to

S-W “Rx™ station with the hape that same
will interest yvour readers,
am i regular reader of Shorf Wave
Craft, Thix mag. is sure the “berries”
always full of interest and I find vour
articles most valuable, ’

This
yours for the asking. It lists thousands up-
on theusands of items—anything and every-

thing in radio. for hams, experimenters, rervice
men and dealers. Whatever your needs may he

COUPON

L

all-inclusive radio catalog is

hig.

—u {4 or 2{ tube receiver, all-wave and
short wave mantels and consoles; parts;
tukes; kits; accessories ; amateur equip-
ment; P.A.—they can he comfortably
and economically filled while vou
sit in your easy chair at home.
You will find nationally knewn.
nationally advertised mer
chandise at lowest WHOLE-
SALE prices—backed hy a

guaraniee of Whaolesale
Rudio Service Co.. Inc.
the largeat radio institu-
tion of its kind in the world.
This convenient catalog will
serve as a handy reference
book and shopper's guide to radio.
It is thorough—complete—-and it
hrings the world of radio to your door.
Back of it all is a competent organiza-
tion of experienced radio engineers and
service men, whose services are available at

for your own use. You will enjoy the as-
surance of knowing that every single
ttem carries the guarantee of WHOLE-
SALE RADIO SERVICE CO.. INC.
You will like our service too—the
fastest, most dependable service

bring over nite service to

most parts of the coun-
wrv—and these five
bhranches are brought
to you in the pages
of this catalog.

THIS

daily from about 7 am-10:15 pm. It Well. 1 raess I owill QRT. 73 to all the TOD,&Y
operates on about 6015 ke.  In Rhodesia f“ ”““‘SZ_F‘;;‘,{I th“"kﬁ to you, Mr, Editor h SLLLELE LY
two stations are in regular operation [or your magazine. Here's to vour . Ay e (1] .
IJ?‘(HI.(I(‘:IS“IU{ th:= sanre program sirzlultun(-- continued success, : :‘1):)“25:?::‘\“:1:0 b‘,‘:,’“‘_'l“,("; ‘Q,'-'i, Dept. H-4
ously nlthough they are 300 miles apart. " !"RHI)ER.I('K REDWOODND, [ " R .he “t"" E‘; "rt"' . . H
They are ZEA at Salishury on 6000 ke, and _ “Pembroke” 30, Norwich Road, : axe Rush catalog by return mail. s
ZEBR at Bulawayo on 6150 ke, They are in ].h'”'ll'f”" Heath, Surrey, Englund,  § »
operation on Thurs, from 1:15-3:15 p.n. I_IT{"""'"- Fredericl, for your crecllent 8 Name. . H
and Fri. from 10-10:45 am.. 12 n.-1 pm, (ffee and your good wishes, o fope onr § H
Due to their low power (less than 1 kw,) forts to pleas the readers awill merit yae — w L]
and the hours at which they operate it is ;'j;‘_'“_ ed interest in Short Wave Craft. 8 Address. >
unlikely that they are heard in N, Ameri-  ~diter) H A
ca except on very rare occasions. ® Tuwn . State.. :
RUSSIA 0. o o ’ ]
® A NEW Moscow broadcaster iz re- Oue Year's Subscriprion 1o

ported. It is RW9G on 9520 ke. daily at
7 p.m. and on 15,040 or 15,180 ke. on Sun.
at 1:30 pam.

PHILADELPHIA

® W3NXAU will be off the air until ap-

proximately Aupust 15th in erder to
increase the power of the transmitter to
10 K.W.

SHORT WAVE
FREL
for the “Best” Station Photo
Closing date for each contest- 75 days preceding
date of issue: July 15 for October jsshe. elc. The
editors will act as juttges and their opinions will

be I'lyml. In the event of a tie a subscription will
be niven to each contestant so tying.

CRATFT

WHOLESALE RADIO SERVICE 0:

NEW YORK.NY

10@ SIXTH AVE.
CHICAGO. ILL. ATLANTA. GA.
$01 Wi JACKEOM HLVD. 30w FEACHTREE 5T HW

MEWARK M 1.
VW EEHTAAL AVE,

EROMNX.NY.
AT . FORDAA N BE,

Please mention SHortr Wave CeA¥T when writing advertisers
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sCOSMAN 4" 5-Band-4 Tube Receiver

The year's outstanding jnexpensjve short.wave
eciver. Provides Bund Spread tunin@ of any .
Uses two of the new Metal tubes: Bulll:l
Spenker; 15.8%0 metec  tulnng  ri
ssembly_no plug-in coils
i Hamiarlund Tuning  Condensers
power supply and nurmerous ather feiatures found
onty | hlizher priced receivers. Uses four tubes:
2-6K7's; 1.43 and 1-2323, A.C.-D.C. Opefation.

Complete kit of parts and instructions.
Not wired, less tubes and cabinet.
Wired and te . xtra...
4 Matched Sylvania tubes. ..
All Meta)] Crystallized Cabine
Send For Our New 1936 Catalogue

TRY-MO RADIO CO., INC.
85 CORTLANDT ST. NEW YORK CITY

Qistributor: Powertone Electrie Corp., 179 Green-
with St., N.Y.C,

__Inlemalionally popular for its

many  scienlific and technical

articles . . ..

JVERYDAY SCIENCE
4 AND  MECHANICS
is the fluest scientifte—
technleal — mechanical —
construction imagazine ‘n
the fleid. Up-to-the-min-
ute with mews Hlashes of
scientifie events.  Duzens
of constructional arlicles
and wany popular experi-
ments. Jdeas from whieh
you can make things to
qell.

Edited by
HUGO GERNSBACK
A Host of Interesting

Subjects Covered
Over 150 iliustrations Wondworking — 1'hotogra-
phy  Magice—1"atents  and

Inventions—liovk  Reviews—Metal-Working—{hemtstry—

Englneering—Mierscopy—Electrical Experiments—Illonse-

tiold Helps—Astronomy—I'rize Contests—ane other suhjects.
the

10c copy

1On all newsstands)

SPORTS BINOCULAR

A real high-power field
irlass that enables you to
enjoy such sporting events
as RBaseball. Boat Races.
Horse Races, etc. Most
wacful on Auto Trips.
Hunting Outings,
Beaches, etc. It's a real

:

EVERYDAY SCIENCE
AND MECHANICS

99-C Hudson St.
New York, N. Y.

buy at a fraction of its
worth.

547 lonk. extends to B4”
PARCEL $ 50 Lenses nearly ten hiwhes in
POST — Black vrackle
PREPAID Carrving strap,

Money back guarantee. You can't lose!

GOLD SHIELD PRODUCTS CORP.
17 West 60th St. Dept. S. New York City
r———— aw e

'WOMAN'S
1G

Pl NEW ERA IN Wb
most urgent and eorious Prald for wamen, besides—internstions]
pews, smusing articles. hum ol sketchos, prizg contests, unususl
Peciros from allover the wond—iands of enfertalnmentsnd information.

nd 10s for sample copy or $1.00 fer the Moxt 5 Jssues.
Sold at better Newsstands.
WOMAN'S DIGEST. 99-8W Hudson St., New York City

FINESR [tpu:_cnhhdny’l i

SHORT WAVE CRAFT for

High-Gain "Metal-2"

(Continuwed from page 203)

buand-setting condenser must be at least
%, inch or inore, in order to prevent short-
cirenits to the chassis and capacity effects,
If 6.3 volts A.C. is to be used for the heater
supply. the wire leads to the heater circuits
of both the 6J7 and the 6C5 should be
ticisted to prevent hum; if a 6 volt battery
is used the chassis can be used as one lead.

The hand-spread condenser, C2, is set at
around 50 or 60 on the dial and the hand-
setting condenser is rotated until the desired
band is found. The 100 mmf. condenser is
now set at the center of the band and all
tuning is done with the 35 mmf. midget.

This receiver is designed to be operated

on a 6 volt storage hattery and two or

three 45 volt “B" blocks. However, there
is no reason for using the storage buttery
where 110 A.C. is available, as a small
transformer supplying 6.3 volts for the
heaters is much more inexpensive. The
“B" batteries can be used for plate supply
or a small power-pack, capuble of supply-
ing 90 to 180 volts at 10 or 15 milliamperes
may be used. If more than 90 volts is used
on the plate of the tube, a resistor of about
2,000 ohms, 1 watt rating, should be con-
nected in series with the cathode lead of
the 6C5 to supply bius to the grid of this
tube. A paper or electrolytic condenser of
from 1mf. to 10 mf., 25 volts rating, should
then be connected from the enthode to the
chassis. If the electrolytic type is used the
end marked puositive goes to the cathode of
the tube. For 90 volts or less, no bias is
needed.

The antenna used with the receiver is
only about 20 feet long: a longer wire of

at least 50 feet would be much better.
16" — ’
PANEL /(HASSIS —-l
T (o mows BG = ST 2
13 . TOuS (JTawe Uy
T S ER X
o ?r . SN AR
AN O O O
‘?" 'A- 1 Fom GRD Leass :
K ) - L S
e U T =42 1
s ) Lar] fo b 2 b
_ i SEARRCETT i
Il r R 10 -
A.YarwoLEs € H/ATHDLES F1G. 2
8 5/8THOLES D@27 MOLE —CHASSIS AND PANEL
B LTMOLES LaYQuUT =
BEnD DOwwn On DOTTED LINES
Coil Data
Rane
Meters Turns Spacing Tap Wire Size
200-80 52 Closc 10 No. 28 D.C.C.
x0-10 23 1/18* b No. 2% D.C.C.
10-240 10 3/32” 3. No. 24 D.C.C.
20-10 b KR8 il 2 No. 22 D.C.C.
Coil form—2t." long by 17 diameter.

H5-pin baxe.

List of I’arts

1 Midget tuning condenser. 100 mmf. (.0001
mf.) Hammarlund.

€2 Midget tuning condenser. 35 mmf. (000035
mf.) Hammarlund.

C3 Miea fixed condenser. 100 mmf. (.0001
mf.) Cornell-Dubilicer.

C4 Mica trimmer condenser.

C5 Paper cartridge condenser, 200 wvolts, 25
mf. Cornell-Dubilicr.

C6 Mica fixed condenser. 1000 mmf. (001
mf.) Cornell-Dubilier.

CT Paper cartridge condenser. 400 enlts, (.01
mf.) Cornell-Dubilier.

R1 Metallized resistor, !4 watt, 3 megohm-.
LR.C.

R2 Metullized resistor. 1 watt, 100,000 ohms.

R3 Potentiometer, 50,000 ohms. Electrod.

R4 Metallized resistor. 1 watt, 250,000 ohms.
LR.C,

R5 Metallized resistor. 1 watt, 500,000
ohms, .G,

1.1 Plug-in coil. See text and coil table.

SW1, SW2 D.P.S.T. switch.

One 5x16 inch aluminum sheet (for panel
and chassis).

Twoe “Oectal” or 8-prong sockets for metal
tubes. Isclantite.

One b-prong socket for plug-in coils. Isolan-
tite,

One dial. Bud

RCA 6J7 and 6C5 metal tubes,
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Every Radio “Fan" Needs These
SHORT-WAVE

RADIO MANUALS

‘Fhere hils heen trememlous progress nude in shorl -waves
durine the past fes years. amd only in the OFFICLAL
SHORT-WAVE RAITO MANUALN will You tind 4 (rue
e of the inmjurtant deselo W
ntent g been b sel desesn
Jll-wave receivers or tube changes, or new aclentific
eries in the short-wave tickl, all are oublisfed
ehpunalogically 1y these SHUICT-AWAVE MANTUMLS, The

Manual
L Lists at
$2.50

OFFICIAL
SHORT WAYE
RADIO MANUAL

SERVICING GUIDE
FULL DIRECTORY
OF ALL
SHORT WAYE RECEIVERS

Conteats of the 19
SHORT-WAVE .".l.\_'l"AL

Nhort-Wave HBeginners' Section—=Short-Wave Receivers—
Ratiery Shinet-Wase Reecelvers—""0-Meler”
Shurl-Wase “Artiticlal Fever'™ Apparatus—short -
perimenters” Sectlon =17 Itea Shart-Wases—t"o1
Short-Waves—Elon o Build “Poser Supply®™ Units
oot Nhont-Wave Corverlers  The  Short-Wave  Ahlenba —
terody nes— Phone Transmitters for Jsmateur Sta-

ki distaniec " -Heavisiile  layer—super-Raogen-

Recording = -Wine I'ta-
1-Wave (tuestions and  An-
B s—Nhort -V ‘oreign Short-Wave Resiew—
Tutes for SMhori ve Purpasex—Xhurl-Wase Tranamitters
—Multi-purpase Tubes— . sudio Smpilters— " 15ad-Nhreal ™
— 1"k Tess " Mono-vail” Revelvers—Rouslers, re-ampli-
ficra atd Reat Oseillators—ortable Reeelvers and Trans-
mitters—Short-Wave Service Data for Radio Nervice Men.

Contents of the 1931
SHORT-WAVE MANU AL

Imporiant Short-Wave Recelvers and how to construet them
Nhart-Ware Transmilter~—DBuilding ane ta seven tubs

¢ Reevivens

prams—Itich

—.Amatenr
theoret ical
in Short-\Wase SNets,

Each Manuanl Contnins Over
240 Pages—1,000 Hllustrations
Flexible, Looseleaf Leatherette Binder 9 x 12 Inuches
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All-Band Transmitting Doublet

(Continued from page 211}

switching from 40 to 20. We mention 40
and 200 although the same system could be
used for 20 and 10 with the same combin-
ation.

The antenna shown in Fig. 1 will work
on all harmonics. There is absolutely no
reason why we could not build an antenna
of the current fed type for 40 and oper-
ate it all the way down to even 5 meters.
Of course, for the very short waves a
separate half-wave antenna is desirable.
But in any case in the band which this
antenna operates as two half-waves in

|
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Special “Bud” aerial insulater for doublet
feeders,

phase, a considerable advantage is brought
about. During experviments and measure-
ments with this type of antenna, it was
found that a 40-meter doublet worked on
80 meters as well as on wave-lengths helow
40. This statcwment, of coursc, i3 based en-
tirely upon practical experiencc with the
antenna.

The 40-meter doublet was used on the
80-meter band for a considerable length of
time, and strange as it may seem, it
proved in the particular case in mind to
work out better than a 132 foot single-
wire antenna, which was end-fed with Zep-
pelin feeders, No claims are made that
this 40-meter antenna operating on 80 is
an ideal condition, but we do wish to point
out that it is entirely satisfactary. The
antenna tried out had a length of 33 feet
cach side for the flat-top section, and a
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Top—Wave formation on doublet and

feeders (1). Uenter—Use of special new

insulator (3), (illustrated above). Below—

Switch hook-up for changing from “series”
te parallel” tuning. Fig. 2.

feeder length of around 50 feet. Series
tuning was used on 40 and 80 meters and
parallel tuning on 20.

In designing an antenna, it is a good
idea to lay it out on paper beforehand, in
order that you will be familiar with just
what 1s going on.

We have marked off the feeder when
connected to a half-wave antenna, as
shown in Fig. 1, in points 4 wave apart.
In Figr. 2 when operated as two half-waves
in phase. we have alse marked off the %4
wavelengths, For cach length of the feed-
ers we have shown the type of tuning re.
quired. For instance, where there is a
current minimum we have parallel tuning,
and where the current is maxima we
have series tuning. Following this system
will enable the builder to construet an
antenna with feeders of a convenient
length and determine from the diagram
which is the best tuning method to use.

We can highly vecommend that any
amateur using the Zeppelin type antenna,
switch to this type and he will undoubt-
edly experience greater antenna efficiency.
We believe this would bhe true. even
though the transmitter might be located
near the end of the antenna proper which
would necessitate a curvature of the feed-
ing system as shown in Fig, 3. Of course
if the shack is located directly underneath
the center of the antenna, a more sym-
metrical system can be maintained.

When making bends or curves in the
feed lines, they should be gentle; avoiding
all sharp or right-angle hends. Where-
ever a bend is made, it should be well
rounded out and in no case should the
feeder lap back toward the antenna, A
#0-degree angle is all that may be per-
mitted for suatisfactory results,

There are many umateurs who wish to
operute on 80, 40, and 20 meter bands, and
have experienced difficulty in erecting a
133-foot antenna. This antenna should
solve the difficulty, inasmuch as it works
apparently as well on 80 mcters as on 40
or 20, even though it is only 66 feet long.

Some of our readers may be interested
in knowing the complete story of the an-
tenna installation at W2AMN, and for this
reiason we shall describe the antenna tun-
ing or coupling unit.

This is clearly illustrated in the photo-
graph and in the diagram. First we have
a three-pole double-throw switeh which
changes from series to parallel tuning.
The unique feature of this system is that
in the parallel position, the two tuning
condensers arce conneeted in series ncross
the coil and feeders. This increases the
break-down voltage to twice the value of
one condenser, which is a very desirable
feature.

This unit is link-coupled to the trans-
mitting amplifier. In another photograph
we have shown the ceramie four-point in-
sulator, which is used in the center of the
antenna and permits bringing the feeders
off at any angle in relation to the flat-top,
without causing one of the feed wires to
hecome loose and the other tight and thus
throw it out of shape.

This cross-inswlator acts just like a
swivel in all directions. The end insu-
lators consisted of 127 straight round in-
sulators, and the lead-ins were brought
into the operating room through regular
lead-in bushings and insulators.

The antenna  wire used was heavy
stranded wire (7 strands of No. 20). Ail
of the insulutors, including the special
double center insulators, are of Bud de-
sign, in case the reader wishes to use the
identical parts.

Parts List for Antenna Tuner

2250 mmf. receiving condensers, Na-
tional

1—22" ceramie form pgrooved for 26 turns,
National (the wire used on this form
was No, 12 tinned copper)

1--Tx12x3/16" bakelite panel, I. C. A.

1-—-3-pole, double-throw switch, I. C. A.

Special antenna insulators, see text and
photos for details.
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For describing athletic events,
arades, crowds, etc.. from press
oxes, balconijes, the tops of

sound cars, ctc., and for com-

mercial interstation. police and
amatcur transmission work,

Priced low. Fits the hand per-

fectly. Wide frequency response

and typical_Brush sound cel
operation. No button curreat
ot polarizing voltage and no
input transformer is required.

Size only 3% inches x 1% x %
inches. Weight 3 0z. Qutput
level minus 66 D, B. Shipped
complete with 15 feet of cable.

Can be furnished on special

order with locking type plug

and socket for stand connection.

Details—Darta Sheet No. 8. Free.

Seand for one.
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—meet every headphone ge-
quirement. Response 60 to
10,000 cycles. No magoetsto
cause diaphragm charrer.
Specially designed cases min-
imize breakage. Light in
weight=Oanly 6 0z2. complete
with headband and cords.
A quality product at a low
price. Details—Data Sheet
No. 10. Fzee. Send fot one.

Tl;e—sz. 2-Tube AII-Wave_I!;ceiJer

DulioTS GUARANTEED FoR FOR
thal is GUARAN . : ¢
EIGN RECEPTION. Gouud volume | it —as-cowiled =&
& cemumieal in operation.  See ‘“,“.! phones, i ¢
article page 601 Feb. 1935 is. coils, Cabin. 4 = &
sue SWC. Uses 30-33 tubes as D 438§
reg. detector & power penhtede Nied & tesled
ampliher.  Works on & dry cvlls o 1.2%
& 1-45V 1 battery. & 1 ¢ batt. o Tile 3,55
Black shrivel metal clianeis & B e 100
pancl.  Coilx for 12-203 nwters Metal cabinel.. 1,00
& instructlons included. S ete
C:L\NO.\[IALs[.l lalshAIlI HONES, ket, wired ready 1o
o e, S nes,
Stamp for Laterature [ i (RLTLEGD
CENTRALLION ENGINEERINGCO. | Ditteries, and cald

Dept. SW-B 136 Liberty St., net $7.
New York, N, Y.

OXFORD
NEW SPEAKERS

. o+ . with “*Changeable Fields'' and Universal Trans-
former, bring you new convenience, performance
aAnd economy 1n Speaker Replacements, Ask your
Jobber or Write today for Bulletin 3618,
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ORG2VE: RADIO
TN ONE TUBE KIT
ONLY $4.25
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ways  wanted g [l less fube.
al,  Powerful ety
Radlo  Recelver, unwired
all your own? A Short snd Lont Wave sel Thas wili
actually bring in mnny foreign starivua (rns all parte
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by wiring it yaurself from our clear disgrames. 1t's esay for even w ohildl
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FOR MORE POWER AND VOLUME $# .00
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our set int
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TWO TUBE RECEIVER {- 125 v AC s pC- e

Tuhee—73C each.  1louble hemlbhoner—$1,18
Any kit Labor. -gﬁ;vn‘-}i nod 1emied—T3e extra.

REMEMHE! ¥ pay the Doniage?
Haver You IS¢ to 50c of Hisre,
ORDER NOW! NOT A TOY OR AN ATTACHMENT!!

ACE RADIO LABORATORIES
1619 Brondway Dept, C-8 New York City

RADIO’S

LIVEST MAGAZINE

Edited by HUGD GERNSBACK

RADIO-CRAFT 1s devoted to gon-
oral Radio in all its phases, to
Radie fervicing and to the ad-
vanced set bullder and Radio Tech-
pician. Kinks show simple wa¥s
out of diMcuit problems. The iat-
est racdio cquipment is ilinstrated
and described.

Months for

$1.00
RADIO-CRAFT

RADIO-CRAFT la fully Wustrated
with photographs, disgrams and
sketches. Each lisue sontaing ever
150 illustrations, Sample copy—I3e.

99C Hudson Strest New York, N, Y.

BACK NUMBERS
SHORT WAVE
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For & limited time only, and as long ae
they laat, we will send you six back num-
bers of SHORT WAVE CRAFT assorted.
your choice, for 70 cents.

The usual Drice for six copies would be
$1.50 and most publishers charge a higher
price for back numbers over one year old.

We can supply omly the following
back numbers: Dec. 1930; Feb., April,
June, Oct. 1931; Sept. 1932; Sept., Nov..
Dec. 1933; Jan., Feb,, Mar,, April, May,
June, July, Aug., Sept.. Oct., 1934;
1935—A1l issues; 1936—All issues to
date.

I{ you do not specify copies we will use
our own judgment in sending sssorted
numbera to flll your order. Note we can-
not exchange the cobies for ones that
have been sent to you

Practically every copy of SHORT
WAVE CRAFT contains important in-
formation that you should have. Here fa
a chance to get those copies.

As we have only a small supply of back
numbers on hand, this offer will be with-
drawn as soon as they have been sold.

We accept U.S, stamps, U.S. coin, or
money order. Rush your order today.

SHORT WAVE CRAFT
99-101 Hudson Street  New York, N. T.
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SHORT WAVE CRAFT for

Midget "Metal-Tube”
All-Wave 4

(Continued from page 204)

in place. Then, mount the regeneration
control potentiometer at the lower left of
the speiker and the station selector vari-
able condenser at the lower right., The
two-section dry eleetrolytic condenser
which is in a cardboard container, is
mounted on the rear of the panel at the
right. The antenna trimmer is mounted
on the rear chussis wall with a Fahnstock
clip soldered to one terminal for making
connections to the antenna. The 300 ohm
filter choke is fastened to the rear of the
panel at the center, below the chassis deck.

There ure eight small resistors and four
small fixed condensers helow the chassis,
These are soldered directly to the terminals
of the sockets and other parts with which
they are to function. The grid-leak and
grid condenser can be seen near the vari-
able tuning condenser. The 0005 mf. mica
condenser from the B plus terminal of the
tickler winding of the plug-in coil is seol-
dered in place directly below the cail socket.
Practically all the wiring is performed be-
low the chassis deck. The only wire visible
from the top is the connection which goes
from the grid.-leak and grid condenser to
the control grid of the 6J7 tuhe, This wire
terminates in a clip which fits over the
cap of the tube.

The “forveign" stations come in on the
dynamic speaker with real volume and, as
mentioned above, the fine selectivity is a
source of surprise. For the benefit of those
who missed the preceding article on the
Midget A.C.-D.C. “glass tube” set, (See
Dec. 1935 issue of Shert Ware Craft) it
riight be mentioned that this entire set
is only 6”"x6"x1” deep.

Complete List of Parts Required for the
Midget Metal Tube All Wave Four

Cl—Eaualizer Antenna Trimmer. 2 to 30 nmimf.,
Hammarlund type MEX

C2—140 mm{. Variable Tuning Condenser, Ham-
marlund, type SM-140 “Star”

C3—. 0001 mf. Mica Condenser, Cornvll-Dubil.
ier, type 3L

C4—,1 mf. 400 volt “Cub” Tubular Condenser,
Cornell.-Dyhilier. type BA-41'1

C5—. 0005 mf, Mica Condenser, Cournell-Du-
bilier, type IW

C6-—.01 mf,, 400 volt "Cub” Tubular Condenser.
Cornell-Dubilier, type BA-4S1

C7—a mf., 200 valt Tubular Electrolytiec Con-
denser, Cornell-Dubilier, type ED-70%0

CR—.1 mf., 400 velt "Cub” Tubular Condenser,
Cornell-Dubilier type BA-4iP'1

C9~—.01 mf.,, 400 volt "Cub” Tuhular Con-
denser, Cornell-Dubhilier, type RA-4S1

C10—56 mf., 50 volt Tubular Electrolytic Con-
denser, Ceornell-Dubilier. type ED-3050

C11—.01 mf., 400 wvolt *“Cub” Tubular Con-
denser, Cornell-Dubilier, type BA-4S1

C12, C13—Dual Section Dry Electrolytic Con-
denser, cardboard container, 16 mf. and &
mf., 150.200 volts, Cornell-Dubilier, type
MA-11261

Rt—1 mex, % watt LR.C. Metallized Resistor

R2—1 mex., !4 watt LR.C. Metallized Rexistor

R3—170.000 ohm, %% watt L.R.C. Metallized
Resistor

R4—1 mex.. 1% watt LR.C, Metallized Resistor

RE—T75.000 ohm WKlectrad Potentiometer with
Switch (Swl) type 202-8

R6—25,000 vhm, ' watt I.R.C. Metallized Re-
sistor

R7-=1500 ohm, 14 watt ILR.C. Mctallized Re-

siator

R&—170,000 ovhm, 1% watt !,R.C. Metallized
Resistur

R9—1 meg., 5 watt, LR.C, Metallized Re-
sistor

R10—(00 ohm, 10 watt vitreous enameled re-
sistor, Electrad

R11—180 ohm, 50 watt resistor in line cord

1.1—One set of 4-Prong short-wave coils. 17
to 270 meters., Hammarlund type SWK-4

L1—One 4-Prong broadeast Coil, 250 to 560
meters, Hammarlund type BCC-4

One 4-Prong wafer socket for L1

Four *Octal” sockets for V1, V2, V3, and V4

V1—6J7 Metal Tuhe, RCA Radiotrun

V2—6C5 Metal Tube, RCA Radiotron

V3—25A6 Metal Tube, RCA Radiotron

V4—257Z6 Metal Tube, RCA Radiotron

BP1—Fahnstock antenna elip

CHI-=300 ohm, 30 henry audio filter choke.
Thordarson

1—5” Dynamic Speaker with 2500 or 3000
ohm field and 4500 ohm output transformer

1—Metal Chassis, Blan, 6”x4"x114" deep

1—Aluminum Panel, Blan, 6”"x6"x1/16"” deep

2—Crowe knobs
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ExtraordinaryP Bargains!

No. 227 tested and guaranteed tuhes., 10 for $1.00
Metric spark plusrss, made in France for U. S, Govern-
ment aviatlen engines, hrand new, suitable for mmlern
high powered autos, motor boats, ete,
. . 18c each. 10 for $1.00
Visor Cafr. Just the thing to use during the hot Sume-
;. 28¢ ¢nch, 5 for $1,00
s Gear Shift Ralls, in be: ul  transparent
with rlnlr inilinl made of nickel silver with
niuneled background. 2%¢ ecach. 5 for $1.00
Sr., tltra violet carbon sun Lp.  with
b $1. vach
b Mile, Jr.. serew.In Wype. which ulllbzes an or-
dinary foor or table lamp for un‘:purl‘ $1.49 cach
. N LTy 18N, Always shows you _clearly in
whileh dieeeti you are traveling, $1.98 o
GOLD SHIELD PRODUCTS CORP,
17 West aoth Street New York City
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SHORT WAVE SET BUILDERS
MUST HAVE THIS BOOK

®
. IT Is now pussible for the experimenter and
shinrt wauve enthustast to ohitajn the most ex-
hatistive Jdats on st wave coit winding in-
formation that hug ever anpesred In print.
’ Aad every experimenter wlio had ever tried to [

hutld a shore wave et knows only tuo well by
experience, the difference between & gonl and

a poor Teceiver ls usually fouud fu the short
wave eolls. Very wftenn you lave to hunt o
through coplea of magazines, houks. cte.. to fiml

the information you regulre,

Retwern the twoe covers uf thia hook you now
find every possible hle of Informatlon on cull
wimiing that has anpeared ln print durlig the @
paat two yeuPs, Only the mast mudern “dope’®
hius Vwen pmablished here,

No duplication, Hiustrations galore, giving
not only fult instructions how to wind coils. but
dimensions, sizes of wire. curves, how to plot ®
them. by mesns of which any coif for any par.
ticular short wave set ean be figured in advance,
as to number of turns. size of wire. sPacing. etc.

There has never heen mrh aata published in ®
sl eaa¥ accessible fornl a3 this

FRIENDS PESTER HIM

ihar Mles: [
1 recelved yaur Short Wave Coll Book and am
very well pleased. I showed It to my raldio
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Improving the 2-Volt Superhet Receiver

AUGUST, 1936

(Continaed from page 210)

Le disturbed; if the tickler is wound in the
opposite  direction, it can  be properly
“phasced”™ by reversing the plate and “B”
positive leads until oscillation is secured.
The coil is given a coat of coil “dope™ and
allowed to dry before reassembling  the
transformer.,

After carefully experimenting with the
mixer and the escillator coils, it was found
that the smal padding condenser across the
oscillator tuned circuit could be removed
with no effeet on the tracking, The regen-
eration control alse proved to be an effec-
tive volume control so the 50,000 ohm po-
tentiometer n the screen-prid circuit of
the 106 was removed and the 250,000 ohm
unit installed in its place on the chassis,
The band-change switeh is mmounted in the
hole left vacant by the small padding con-
denser,

Re-Aligning LF, Stages

The next step is to realign the I-F ar-
cuits as the regeneration will have some
effect on the adjustment of both the grid
and plate circuits of the output trans-
former. Sct the regencration control just
below the point where oscillation begins
and rotate the tuning dial until a week
signal is heard, Adjust the tuning controls
until the set is opernting as close to the
center of the carrier as possible and then
turn the adjusting serew of each I-F trim-
mer until maximum volume is obtained,
Always “peak” each trimmer hefore going
on to the next and de not disturb the tun-
ing controls or turn the volume up or down
during this process. This type of adjust-
ment is furr the reception of both phone or
broadeast and code stations, the regenera-
tivn control being turned above the point
of oscillation for receiving code or locating
the carrier in exactly the same manner as
in the ordinary regencerative receiver. When
the contrel is reset just below oscillation,
the I-F circuits are in the "peaked” posi-
tion where maximum amplification is ob-
tained,

Close Approach to Single-Signal
Selectivity

Whete the receiver is to be used for code
work exclusively, a close approach to single-
signal seleetivity can be had by simply
turning the regencration control full-on
and aligning the trimmers of the output
transformer with the second detector vseil-
lating. Thi= method is extremely critical
in the adjustments, but it gives much bet-
ter xelectivity on code. The tuning controls
are set for “zero bent” with a weak signal
as outlined above before any of the I-F
vircuits arce adjusted, Unfortunately, this
method eannot be used where the reception
of broadceasting stations is dexired, as the
I-F stages will o out of alienment when
the regeneration control is turned down,

When properly  wadjusted, using  either
method, the regenerative secand detector
will inerease the sensitivity of this receiver
at least 20177 or more. A little experience
with the ¢ircuit will teach the experimenter
just where to set the regeneration control
for best results. It is likely that a high
noise level will be encountered when the
detector is operated precisely on the point
aof oscillation, although this condition dis-
appears when the control is et above or
below this spnt,

New Method of Changing Coils
for Different Bands

The sccond improvement in the design
of the 2-valt supcrhet is the new method
of changing the oscillatar and nixer coils,
As shown in Fig, 3. the new coils are of the
familiar tepped variety, the taps heing
brought out to the pins of o standard 7-
prong coil form, instead of going directly
to the coil switeh, as is uw=ually done in
ircuits of this type, This arrangement
does not confine operation to one set of
ails amd allows the receiver to be uxell on
even the very fong wave hands if desired.
The coils thown in the drawing caver the

short waves from 14 to 130 meters on three
positions of  the eoil switch as follows:
I'osition *‘one” 14 to 28 meters; position
“two 28 to 51 meters; position “three”
50 to 130 meters. A second set of coils will
allow reception on the 130 to 2000 meter
band and the standard 200-600 meter hroad-
cast hand on three positions of the switeh.
Thus only two sets of coils are required for
complete coverage of all wavelengths be-
tween 14 and 600 meters in six bands!
Furthermore, by simply placing the switch
on position “three’” and inserting a regular
plug-in coil in each socket, the switeh ond
all its taps wre remorved from the eirenit,
Therefore, either method of band-chang-
ing can be used at will and some interest-
ing comparizsons between the two systems
made at any time,

In winding the oscillator coil, the tickler
is wound at the bottom of the form first of
all. The grid coil is then wound in the
zame direction and is spaced and tapped as
shown in Fig, 3, The various sections of
the coil and the tickler are close wound,
All wiring from the taps to the pins of the
T-prong form and socket should be as short
and direct ax possible in order to prevent
undue losses and oscillator instability. The
mixer eoil is wound in exactly the same
manner as the oscillator coil except that
more turns are required. Of course no
t'ekler is used in this eireuit, Complete
data on both coils can be obtained from
Fig, @

Extra Parts for Revamped 2-Volt

Super

Triple-pole triple-throw coil switeh
T-prong coil forms, ribbed type. I.CLA,

[

2 T-prong spring-mounting sockets, Isolan- |

25000 ohm potentiometer, Eleetrad.

T-inf. metal case paper by-pass condenser,
300 w.,v.. Cornell-Dubilier,

supply of No. 32 ¢nameled silk-covered
magnet wire, for winding tickler on
the 2nd LF. transformer.

{See article on 2-volt super in the July

1936 Short Waee Craft for additional

parts.]

——

A Strong, Easily-Made
Hole-Cutter

(Continucd from puge 211)

Of course the square hole and the two
smaller holes that hold the cutting tool
should pass squarely through the center
and not slanting, Use a reasonable amount
of care in laying out and boring all holes
and things will work out all right.

This cutter will stand all the work it is
called on to do. You can tighten up on the
nuts without breaking anything and once
tizhtened the cutting tool and shank will
not slip.  The cutting tool ean e sep-
arately turned and adjusted in its hole
without disturhing the shank. The cutting
tool being round can be turned to pive
it the correet clearance nceded, a fea-
ture not possible in commercial cutters
using a square cutting tool.

The pilot on the shank iz not hardencd.
If drill rod cannot be obtained easily an
old three-sixteenth diameter drill can be
broken off about twe and onc-half inches
in length, softenced and filed to correct
cutting and clearance shape., re-hardencd
and used. In hardening, the tool ix heated
to bright ved, polished with emery cloth
or sand paper and then carefully reheat
ed by holding it a few inches from a very
small flanie until the polished tool hegine
to turn to lirht straw eolor, which in
turn rhanges to a darker straw color.
When this color is reached plunge it into
water,  In reheating to color, do not held
the point in the small flame, but the part
about one inch alhove the point, and the
color will run down to the point. It must
he done carefully, as all hardening is done.

HRO JUNIOR

SUPERHETERODYNE

The: HEO Jmnier is o supeortetofodyme n
velver, ontetamling Hr its evcallenae pnd Jow
It It i< alesignead cxpressly tor those who
arve fnterestod fn worldaWide short Wave: rocope
e, miel wWho lwamd thes perforinabes of 4
veimereial-ty s pecetver, Tt e ot rogquipe
hes Tighly specialized foathites that peeessalily
ereass s st ol a0 peecive e designal oa
pressiye fur twoe Wt eotimiereial sertie

A e tubee eirenit einehading two  stages
of  jarschadion aud twoe stages of L with
e dichec e trimuming  comdenssas nopr
viston ittt toning comdenser, sopzigte shibo Died
colls . aml stenct mlhersnes to National's  Ligh
stpeland ot plity permits the attabimment of
unsurpassd selectiviry amd sepsithvity Tab
eratory celibration of cpel ool ramoe, plus the
uniague sy rending tunig Al (no perplexing
mterminglad tung seales)  preniiles an e
curate means for logging and locoting stations
Fast or slow tining i~ preotiplished T th
vlever grrpngement of the tuning arive mechan
~m only  ome knole Bs ussal—ane wnhahdy
b’ e v twn peestten knobs

IYar  thase  desfring the specialized fealutis nf 4
cryestal tilter. ¥ micter wind smatear Dand gpread, w
recmmneiad the standard HItog!

Wiite for an  illustrated deseription of lh ro-
wivers,

NATIONAL CO., INC.
MALDEN, MASS.

‘Do You Know

the Answer?”
How to Go About Looking
for a Job?
How to Better Your Position?

How to Plan Your Career?
The answer to these and many other ques-

tions, such as: llow to earn money in
spare time jobs, what occupation to choose,
ingide stories of how the other fellow has
done it, statistics, facts, will be found in
the new monthly magazine

JOBS & CAREERS

For Sale at all Newsstands NOW,

Leading articles by vocational experts,
personnel directors, leaders of industry tell
sou how to tackle your problems and how
fo increase yvour chances of success.

IF YOU WANT TO LEARN WHY MOST
FELLOWS FAIL, WHERE OTHERS SUC-
CEEl, READ

On all Newsstands 23¢ a copy.
If your dealer cannot supply you,
send a grarter and we will forward

a copy al once.

JOBS & CAREERS

l 520 N, Michigan Avenue, SWS8, Chicage, 1ll.

s1 MODERN SLIDE RULE 51
. |

g

WI"| A.B.C.D Scales. " Tang-Thin (‘nmlrmlln ].~ 1s In

NO WOOD OR CELLULOID =end §1 VLo,

Wwine lealher cas

New York, N, Y,

T 1o ket

X4 .j- wil frurt

by
H. Bicher & ‘Company, 59 Pearl St..
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www.americanradiohistorv.com


www.americanradiohistory.com

246

The chassis used measure 8 by 12%: by
3 inches, and are ordinary thin wall stee!l
chassis, available at any radio store.
These can easily be drilled because of the
lightness of the material. Looking at the
transmitter from the front, we find that
the oscillator chassis is on the right,.and
the amplifier chassis is on the left.

On the oscillator chassis is mounted the
coils, tuning condensers, and resistors as-
sociated with that circuit. The top view
shows that we use the large variable con-
denser for the cathode tuning. On the
right, and directly behind it, we have a
cathode coil; in the center of the chassis
we have the tuhe, and behind it the quartz
cerystal. To the left of the tube, we have
the plate tuning condenser in the front,
and the plate-coil in the rear. Along the
front edge we have on the right, below
the cathode condenser, the B negative
switch which turns the oscillator on and
off. On the left-hand side of the chassis,
below the plate condenser, we have the
jack through which the meter readings
are taken for both the plate current and
screen current combined.

Amplifier

Next we go to the amplifier chassis on
the right of which we have the grid coil
in the rear, and the grid tuning condenser
toward the front. In the center we have
the two tubes. Behind them is located the
neutralizing condenser, and finally on the
extreme left, we have the plate coil and
the plate tuning condenser, which is of
the split-stator variety. Along the front
edge of the amplifier panel, we have four
jacks—one for the key and the other three
for reading the grid current, screen cur-
rent, and plate current.

In the power supply, we have in the
rear right-hand corner, the 400 ma. plate
transformer, in front of it is the combi-
nation filament transformer, with the four
filter condensers along the front edge,
and behind them the rectifier tube and the

With Your $1.00
Subscription to
Short wave Craft

You Get This
Brand New
Book. FREE
The special subseription rate s 7

nmnths fur $1.00.  (Regular news-
stand rate is $1.55.)

Send the eoupon todey, with your
remittance of onme Dollar ($1.00)
When your subseription s teceived.
a copy of our SI"ECTAL ANNIVER-
SARY GIFT will be sent to you—
IMOSTINATD.

You do not have to be a new subseriher
to receive this gire. If yYou are a sub-
scriber at present. 3 copy af “"RIIORT
WAVE GUIDE™ will be sent you upon
receilt of $1.00, and we wlll advance
your subscripcion by seven months,

SHORT WAVE CRAFT, 99G Hudson Street, New yvork. N.
Gentlemen: Enclosed you will ind my remittance of ON
eign 31.30) fur which enter m;

Gitt Book—SHORT WAVE GUIDE.
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The "Beam Tube-3"
An Astonishing

Transmitter
(Continued from puge 209)

Chassis Details

heavy-duty filter choke. Along the front
edge of the power supply, we find two tog-
gle switches and two sockets. The
switches are for turning on the plate and
filament transformers separately—a very
desirable arrangement. The two sockets
are wired in parallel, except for the high
voltage connections. The socket to the
right is used for the oscillator and from
it we obtain the B plus and B negative
connections supplying 250 volts to the os-
cillator, and 6.3 volts for the filaments.
The other socket to the left is wired ex-
actly the same and the amplifier plugs
into it. But here we have the full output
voltage of the power supply—around 600
volts. The filament transformer has three
windings—one 5 volts; one 2% volts: and
one 63 volts. The 5 volt winding is used
for the rectifier while the 6.3, of course,
is used for the 6LT7's.

Condenser Input Used in "ower Supply

Returning to the ecircuit, we find that
condenser input is used in the power-sup-
ply and on each side of the choke we
have two 8 mf. condensers connected In
series resulting in a capacity of 4 mf.
eiach side. Condenser input was used in
order to hoost the voltage. That is why
the transformer, although rated at only
about 550 volts, delivers 600 under full
load.

Link coupling is used between the os-
cillator plate eircuit and the amplifier
grid circuit. The link coils are wound
directly on the form with the plate and
grid windings. The coil data given at the

FREE
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end of this artiele will cover the 80, 40,
and 20-meter amateur bands, and no “cut
and try” will be necessary.

When operating a transmitter on the
crystal frequency, the cathode tuning con-
denser plates are fully meshed and by
simply bending a small portion of one
corner of one rotor plate, the condenser
automatically hecomes short-circuited,
and the tube then operates as a straight
tetrode oscillator. Adjustment of the
transmitter is exactly the same as for any
other transmitter of similar design, ex-
cept. that when the amplifier has been
finally loaded and slight adjustments are
made_in the oscillator eircuit or the grid
circuit of the amplificr, the plate cur-
rent will decrease as the point of maxi-
mum excitation is approached, instead of
increasing, as would be the case if fixed
bias were employed on the amplifier.

Coil Data for Beam Tuhe Transmitter

TURNS
Ose, Osr. Amn. Amp. Neut.
Cath. Pl Grid Pl Tap.
8¢ METERS
19 18 1% 20 6
10 METERS
{ 12 1jE3 12 4
20 METERS
Nane ) 5 [ 2

All coils except the 40 and 20-meter ani-
plifier tank coil are close wound with No.
16 D.S.C. copper wire. The 40 and 20-
meter plate coils are wound with the
same size wire, and the winding is spaced
to a length of 2% inches. The 40-meter
cathode coil is only used when a 40-meter
crystal is employed.

The link coils have two turns each,
close-wound and spaced approximately
3/16” from the cold end of the tank coils.
All coils are wound on 5-prong forms,
having a diameter of 15%” and are 3%”
long, except the amplifier plate tank coils,
which are wound on forms having a 214~
diameter and a length of 34 ijnches.
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Short-Wave Questions and

Answers
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Short-Wave Kinks, Illustrated
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Simple, Efficient Short-Wave Re-
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Build
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Best Aerials for Short-Wave
Reception

The many elaborate antennad suitable for
short-wave recelvers often present prob-
lems for set ouwners. NIHORT WavE
GUIDE will help you decide which aerlal
s heat for vour receiver. Many types of
antenna are jllustrated.

Practical Hints on Short-Wave

Tuning
Ttundreds of short-wave stations are heard
by tans—and hundreils more cauld be

heard distinetlv if only you Knew more
about tuning them in, Expert advice on
proper  tuning s inehwded in NHORT
WAVE GUTDE.

““Police Call” Receiver and How
to Build It

The most stirring signals on the alr are

police calls and every fan wams to hear

these exciting alarms.  Complete letails

far huilding  and operating & “"pelice

call™ recelver will he found.

A Simple “"Ham"” Transmitter
There are thousands of fans whe want to
huilid & simple transmitter. Here is the
jdeal tranmnitter for heginners. Tt is
practical, yel inexpensive to construet.
List of niecessary parts, wiring dlagrams,
gnd construction details are lncluded.
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The Hammarlund “"Super-Pro” Receiver

(Continued frem page 214)

constitute the input circuits of the three
#D6 LK. amplifier tubes. A 4th transformer,
directly behind the first threce, couples the
output of the third L.F. tube to the control
grid of the 6B7 second detector,

Since the pentode section of the 6B7 sec-
ond deteetor amplifies at intermediate fre-
quency, it really constitutes a fowrth LF.
stage. Its plate circuit is coupled back to
its diode plates by means of a fifth twin-
tuned transformer, similar in design to the
fourth or detector input transformer. The
coupling between primary and secondary of
this detector output transformer is also
variable by means of a knurled nut on the
top of its shield.

10 Tuned Circuits in LF. Amplifier

Altogether, the LF. amplifier has fen
tuned circuits arranged in five pairs, three
pairs of which may have their coupling con-
tinuously varied from the front panel,
while the coupling of the remaining twe
pairs may be adjusted from inside the re-
ceiver to suit various service cenditions met
with in the field.

All the intermediate transformers, AVC
transformers and the beat-oxcillutor cir
cuit are tuned by means of special dielectric
variable condensers. This insures stahility
of both gain and selectivity even under ad-
verse atmospheric conditions.

New Tuning Dial Features

The tuning dials are laminated translucent
celluloid with the scales printed on the

center lamination. Each dial is brightly
illuminated from the rear, affording quick
and accurate settings. The main tuning
dial has five ranges as follows: 540-1160 kc.,
1160-2500 ke., 2.5-5.0 me., 5.0-10.0 mc,, and
10.0-20.0 mec.

Only one scale is visible at a time. A
glotted Dblack mask controlled by the band-
changing switch knob autematically exposes
the scale corresponding to the frequency
range for which the switch has been set.
Both dials are rotated smoothly and easily
by friction drives, entirely free from any
backlash. The knob drives have a ratio of
12 to 1, requiring approximately five and
one half turns to cover a complete frequency
range. The hend-spread dial is calibrated in
100 cqual divisions, Due to the circuit used
for band-spreading, its readings are almost
exactly straight-line frequency. Conse-
quently the kilocycles per scale division re-
main praetically constant from 0 to 100.

I’ower Supply a Separate Unit

The power supply is an entirely scparate |

unit in which two rectifiers are used.
573 is used for the plate voltage and a 1V
for the grid voltage. This unit supplies in-
dividual C bias and B voltage. Due to the
special filtering system employed, positively
humless output is available. This unit is
connected to the receiver by way of a special
10-lead cahle. The speaker field connections
are also obtained from this unit.

In our next article, we will discuss the
andio system, AVC unit, and the special
erystal filter, ete.

New All-Around Test Meter

(Continwed from page 216)

Just below the meter, and connected di-
reetly across it, is a variable 40 ohm shunt
which is out of the circuit when the con-
trol knob is fully advanced.

A toggle switch is provided in the lower
right hand corner to turn the filament bat-
tery (contained in the cabinet) on or off.

Seven plug-in coils are furnished: one
for each amateur band from 5 to 160 meters
and a VT voltmeter coil which contains a
jumper but no winding.

Uses of the RigChecker

Field Strength Mceter: This is one of its
most valuable uses as it indicates power
actually in antenna.

Re-radiation and resonance in guy wires,
ete., may be checked by bringing the check-
er near them (using short antenna pick up
wire).

Warning: Relative meter deflections at
different ?requencies nean nothing as the
standing waves in the antenna field will
shift with frequency changes. They can be
traced by walking about with the checker
tuned in resonance.

On very low power transmitters greater
sensitivity can be obtained by placing a
shorting jumper on phone plug and insert-
ing in phone jack.

Monitor: With phones plugged into phone
jack and fil. switch “on” the instrument
may be used as a monitor te check voice,
key clicks or earrier hum.

Ouver-Modulatinn Indicator: the instru-
ment will indicate over modulation or fre-
quency shift.

Wave Meter: The six coils may be indi-

vidually calibrated, by one of the methods
deseribed in the handbooks, to serve as fre-
quency meters on the various amateur
bands. When used thus the fixed 10-in.
pick-up wire should always be used.

Tuning Indicator for Receiver and “R"
Strength Mcter: The variable meter shunt
should be turned full to the left (shorting
meter) and the meter inserted in series
with the plate lead to one of the I.F. tubes
having maximum A.V.C.

V.T. Voltmeter: Can be used for either
A.F. or R.F. measurements where a slight
circuit load can be tolerated.

The sensitivity depends upon the resist-
ance that is used across the instrument
phone jack. With no plug in jack (10.000
ohm resistance is across it) the reading
will be from 0 to 17 volts with a practically
linear scale. Thus .5 on the meter will be
8.5 volts; .2 on the meter would be 3.4
volts (17 x .2)), etc.

With the 100,000 ohm resistor inserted in
the phone plug and plugged into the jack.
th?t meter scale will read from 0 to 100
volts.

D.C. Voltmeter: Reads 0 to 10 volts with |

no plug in phone jack (Move decimal point
of meter reading one place to the right).
0-100 volts with 100,000 ohm resistor con-
nected in phone plug and inserted in jack
(move decimal point on scale 2 places to the
right) 0-1000 velts with 1,000,000 resistor
in plug. (Move decimal point on scale 3
places to right.)

This article has hecn prepared from data
supplicd hy couresty of Radio Censtructors
Laboratories.

External "Mike"” Input

Transformer
(Continved from page 214)

microphones directly into amplifiers hav-
ing high impedance input. It permits the
c¢able of the low impedance microphone
to be any length up to 2.000 feet. Makes
high gain amplifiers immediately adapt-
able to any lecation. Equal output is
obtained by the use of this specially de-
signed transformer and the low impedance
velocity as is obtainable with high impedance

microphones. As many as four velocity
microphones can he fed into one trans-
former. Hum pickup is entirely eliminated
by the hum neutralization design of the
transformer. An alloy case is used which
will withstand a great deal of mechanical
abuse. Only a few seconds is required to
connect the input of the transformer to the
microphone—and a single conductor shielded
cable is supplied for the output. Either a
50 or 200 ohm microphone can be fed into
the standard input impedance of 200 ohms.
Other impedances ohtainable.

This article has been prepared from date
supplied by courtesy of Amperite Co.
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Tune with Your Eye

An"RCACathode Ray Kit,” easily
installed on any receiver having
AutomaticVolume Control,makes
your set tune likea’36 model. Kit,
including tube, socket, escutch-
con, cable, everything needed,
only $3.00. Stock No. 9688.

New RCA
Spiderweb Antenna

= 4
) W S

Gives improved pick-up on ali |
bands with noise-reduction on
short waves. Functionsasa T from
140 to 4,000 kc., multiple tuned
doublet4000kc.to23 megacycles.
Completely assembled, scldered,
$8.95. Stock No.9685. Kit extend-
ing range to 70 mcs.,
$1.50. Stock No. 9689.

See your dealer or write to
Parts Division

RCA Manufacturing Co., Inc.
Camden, New Jersey
A Service of Radio Corporation of America
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SPRAYER OUTFIT

ELECTRICAL— PORTABLE $ 50 Complete
ey, 32 with Gun,
¥ ready for

Thid 8 the ideal Outfit for all around spraylug work
wherever Current i3 available, Sprays everything: Lac-
quers, Oil, Cold Water Paints, Fnamels, Varnlsh, Insect-
icides, Disinfectants, Shoe Dyes, etc. The Unit 1s
cuombact. combletely self-contained,

Ideal for spraving Fumlture, Rudlators, Ncreena, Ma-
chinery. aud other maintensnee puintings in  Iomes,
:I-mlll Clubs, Ilospitals, Stores, Factories, angd office
uildings,

The Gun furnished with this Unit I3 of I’ressure (‘up
tvpe; requires hut 2 cu. ft. of Alr per minute. Hus
HBleeder Iype construction which assures unlform pressure
at sll times without clogging the Alr 1’assake which is
easity cleaned. Furnished with 3 Nozzles which produce
Fan, Round, and Kight Angle Spray respectively,

Comiplete Unit conalsts of Alr-conled Compressor with
muchined Fan-cvoling P'ulley, V-Helt Drive: Iressure
type Gur with 1 qudrt Aluminum I'sint Cup; 3 Tibs;
¥, IL1.. Heavy Duty Motor, 110/120 volt, 60 cycle, ,Al,.
15 ft. ruhber covered 2 I'ly Alr liose: 8 ft. Cord & Plug;
Fliter Tank: kntire Unit mounted on Hase with Ball
Bearlng Casters,

A low priced Power Spraser; the kind of Machine thad
usually sells for $30.00 1o $60.00,
$32.50

Price of complete outfit, shipping weight,
60 Ib
$25.50

$7.50

Price of outnt compllgto. tess Motor, ship-
}
$9.50

ping welght—35
Price of Gun only with 3 nozzles, ship-
ping welght. 7 [bs.

Priee of Compressor only, shipping welght
15 Ibs.

QOur Old Customers Know That
Our Merchandise Is Sold on a
Strict Money-Back Guarantee

All Shipmenta will be forwarded by Ezpress
Collect if not eufficient postave included
with Vour order.

WELLWORTH TRADING GO.
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SHORT WAVE CRAFT for

Ultra Short Wave
Super-het

{Continued from page 207)

is proportional to this value, provided that
the external damping is negligible. This
means that the efficiency of the coils must
be high and their inductance must be as
high as possible—which necessitates the
reduction of stray capacities to a minimum.
If the capacity of a tuned circuit can be
cut in half, the inductance can be doubled
and this increases both the L/C ratio and
the dynamic resistance of the tuned cir-
cuits, with a resulting increase in gain for
the stage.

Unfortunately, tubes have a rather low
input resistance at these frequencies—
sometimes as low as 5,000 to 20,000 ohms.
When it is realized that the dynamic re-
sistaunce of the tuned circuit may be no
greater than this value, the difficulties in
the path of obtaining high amplification can
he understood. Also, because of the high
frequencies, feed-buck  effects are much
more serious than on lower frequencies,
making it more difficult to attain stahility.

However, with all these draw-backs, prae-
tical experiment has shown that it is pos-
sible to build a single-stage amplifier which
will give a worth-while amplification with-
out 1nstability. In the experiments con-
ducted by Wireless Warld, it was estimated
that a gain of about 10 per stage could be
obtained at 7 meters,

The circuit used in these experiments
which was found to be most suceessful is
shown in Fig. 1, while the photos show the
positions of the parts used in the preselec-
tor and the frequency-changer. Short leads
are essential and the arrangement shown
permits this to he achieved. The horizontal
mounting of the tubes enables very short
leads to he ohtained in the coupling cir-
euits (the tubes ure facing each other, be-
use in the English tubes used, the top
cap of the preselector is the plate while in
the frequency-changer tube it is the con-
trol-grid).

Ganged tuning is used and for ease of
adjustment the oscillator operates at a
lower frequency than the signal frequency.
For this reason. the padding condensers €2
and C4 are in the signal-frequency circuits
instead of the oscillator,

In the case of the signal-frequeney cir-
cuits the stray capacities are roughly
equalized by adjustment of the tap posi-
tions on the coils. It was found that with
40 mmf. tuning condensers, L2 and L3
should be about 0.45 microhenry and coils
consisting of 7 turns of No. 12 wire, spaced
8 turns per inch, with a diameter of %-in.
are suitable; L2 should be tapped at 4%
turns from the ground end and L3, 3%
turns. The oscillator coil L4 must be about
.5 microhenry and 8 turns, made as de-
scribed above, are satisfactory, The coils
should be made self-supporting and slight
changes in inductance can be made by com-
pressing and spreading turns.

Additional capacity is needed in the os-
cillator circuit, which is provided by a par-
allel trimmer of 4 mmf, capacity shunted
across Ch.

Tests with this preamplifier and fre-
quency-changer with a 2 stage I.F. ampli-
fier were very satisfactory. No difficulties
from instability or modulation hum were
encountered and the high-frequeney ampli-
fier definitely increased the gain sufficiently
to justify its use. The additional signal-
frequency tuned circuit also greatly re-
duces the chance of second-channel inter-
ference,

The gain in the preselector stage un-
doubtedly wvaries with wavelength and is
highest at 8% meters, the maximum wave-
length of the set. It falls off somewhat at
lower wavelengths but is still appreciable
at about 5% meters.

On wavelengths below 5 meters, it is
doubtful if much amplification would be
secured; at such wavelengths the input
resistance of ordinary glass tubes heconies
very low unless tubes of the Aecorn type
are used.

An experimental set using the 955 and
954 tubes should prove very effective and
interesting,
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Each book contains
32 pages and num-
erous illustrations.
Over 15,000 words
in each book.

HOW TO MAKE FOUR DOERLE
SHORT WAVE SETS

*L TTERALLY thousands of radlo fans have bullt the

famous DOERLE Short Wave Ralio Recelvers. So
insistent lLigs een the (demand for thiese receivers, as
well us wiruetion dletails. that this hook has been
spevially published.

Contalns EVERYTHING that has ever heen Drinted on
these famous teceivers, These are the famous sets that
appeared in the follow Ing bxkies of SIBORT WAVE
t'RAFT: A 2-Tube Recelver that Reaches the 12500
Mile Mark,”™ by Walter . Doerle (Dee., 1331-lan.,
1932). "A 3-Tube *Rignal Gripper.” *" by Walter
Dueerle (November 1932). ““huerle *2-Tuber' Adapted
A, Operatlon™ Cluly 1933). "“The Jwerle 3-Tuhe
“‘Nlanal-Gripper” Electritied.’”” (Augna 1933) and “"The
Doerle Goed “Band-Rpresd” ** (May, 1934,
Inte to a special arrangement with N1TORT WAVE
CRAFT. we bresent g complete 32-puge ook with stife
covers, printed on an extra heav aper with
*mnuvmul illustratiims, Nothing has been jeft out. Not
only are all the DOERLE getg tn this hook, hiut an
excellent liower pack If you wish 1o electrify any of the
DOERLE sets. Is also deserlbed.

HOW TO MAKE THE MOST POPULAR
ALL-WAVE 1- and 2-TUBE RECEIVERS

HFERE hax been a continvous demanii right along

far 4 low-priced haok for the radie experimentor,
radie far. radio Sersice Man. ete., who wishes to hiild
1- and 2-tube all-wave sets powerful enougkh to oper-
ute a lomdspeaker.

‘This ook confalns a nunier of excellent sets. some
of which have appeared in past lssies of RADIO-
CRAFT. These scts are hot tn¥s hut lave heen care-
tuliv englneered. They are not exveriments. To men-
|i0lll(I7lll.\' A few of the sets the following wili glse you

*nn dea.

@ The Megadyne 1-Tube Pentode Loudspeaker Set, by
Hugo  Gernshack, @ Electrifying The Mexadyne.
@ llow To Make & 1-Tuhe Laud-zpeaker Ret, hy W,
1. Chesney. @ How To Make a Simple 1-Tubs A~
Wave Electric Set. by F. AW, Harrlx @ Haw To Rulld
A Four-In-Twe All-Wave Flectric Set. by T
Hernsley. and others.

Not only are all of these sets escribed in this book.
but It contains all of the illustratlond. hookups, elr.——

And belleve 1t or not. each book rontalns over 15.000
worda of new lelble t¥pe. Each book 18 thoreukhly
modertt ard up-to-date. All the latest linprovemenls
have been Incurporated Intn the sets.

Rememher, these books sell at the extraordinary low
price of ten cenfs: ¥ou can not poexlhly go weong in
buying then. Despite Its low enat. our usual guaran-
tee goes with this lmok as well!

1IF YOU" ha NOT THINK THAT THESE BROOKS
ARE WORTIL THE MONEY ASKED FOR TIHEM
RETURN THEM WITITIN TWENTY-FOUR HOT'RS
AND YOUR MONEY WILL BE INNTANTLY RE-
FUNDED.

There has never been such a
wealth of data published [n
tow-oriced radio books of this
type in the history of the radie
publishing business.

Take advantage of the speeial
offer we are maklng and use the
coupon  below.

RADIO PUBLICATIONS
101 Hudson Strest
New York, N. Y.

RADIO PUBLICATIONS SW-8-36
101 Hudson Street
New York, N. Y,
P’lease send immeitlately bocks checked:
O How to Bulld Four Doerle Short-Ware Sets...........100

{0 How to Make the Most PPapular All-Ware 1- and

2-Tube Recelvers 100
I am enclosing............... c: the prlee of each hook 13 10e.
{Coin or U.S. Stamps acceptable.) Books are soat post-
paldd.

Name

Address

City. State

Please mention Siort WAvVE CraArT when writing advertisers
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 Short Wave Scout 4
New .’ L ((,'on:'limu-:l faerepuy(’CZOZ:;') : New o |
GREATEST ;- ... ... 10c BOOKS

mar.” Panama City, Panama,
TG2X—b 440 ke—"Ea Voz de la Policia Na-
cional,” Guatemala City, Guatemala,

TIRCC—6.550  ke.——"Rudiveomirzora  Catuliea
Costary

cense,” San Joxe, Costa Riea,
TIPG—6.410 ke.—"La Voz de la Vietor,” San

GERNSBACK'S EDUCATIONAL LIBRARY N2 4 i HRIS T hRS ke Ta Lima Hondaras.
HIH—6,814 kc,—"La Voz Del Higuama,” San

Pedru de Maconi, Dominican Rep.
HITA- 6,185 ke.—"La Vaz del Yaque,” Santingo
de los Caballeros, Dom, Rep.

HI12I—5,860 Kkeo—8San ledro de Macoris, Donn
Rep,
HIL—6.500 kc.—Trujitla, Daminican Rep.
INX—=5.980 ke.—Trujillo, Dominican Rep,
HIZ—6,310 ke.—"La Voz La Muchusas,” Trujil-
r I

ﬂITMTING
CURRENT

FOR BEGINNERS
Hores Expeenwenrs

T LS

lo, Ddominican Rep.
HH2R—4.04; .~ Port-nu-I'rince. Haiti.
1TH28—

u-I'rince, Haiti,

STETEHTE LIIOEL

CEC—10, de Chile. Chile. GENERATORS
{__ INSTALLATION HCJR—E,770 ke.—"La Vi de In Andes.” Quito, MOTORS
DOUBLETS Ecuador. OHM'S LAW
DOUBLE DOUBLETS H(JZ](L-I 6,870 kc.—"Hello Ameriea ™ Guayaguil, HOUSE WIRING SYSTENS
[ Eeuador,
. INVERTED "Ls HCZISB-—7.R50 ke.—"Radin Eeundor,” Gunya- ;.-.#,::H;:Esasns
" TRANSMISSION aquil, Eeanador,
OAXAD—5.780 ke,—"La Vaz de Peru,” Lima,
| Peru,
| OAX1G—8.230 ke.—Lima, Peru, =
VI'SMR—7.0n0 ke "The Vaice of Guiana.” 7

Goeorgetown, British Guiana.
YVZRC—5,000 ke.—"Broadeasting Caracas,” v = -
Caracas. Vencezuceln. i 2
VYBRC—6,150 ke Rudiodifusora Venesuela,” - .
A e ] " o Caracas, Veneznely. -
RADIO PUBLICATIONS, 101 HUDSON ST. NER YORK.NY. YVERV--6,520 ke Lo Voz de  Caraboba," RADIO PUBLICATIONS, 101 HUDSON ST, NEW YORK,N.Y,
Vulenria, Venezucela.
YVIZRM--6,300 ke—"Emissarn 21 De Jylio,”
N rmecent months the radlo pablic has been Muracay, Venezuela.
male sertal-capseious by virtue af the many

|

SHTAATRAFT S ATV RN

ITERALLY thousands of beglnners eaeh year
i A a3k the  question "HOW‘ CAN | GET
HJZABE—&,215 ke.o "La Voz de Tabs Fuentes,”  STARTED IN RADIO?' Ir order to under

articlex amil adveriisemenls on Aerlal Eqnip-

3 Curtagenn, Columbia. fand the theory of riolie, 1t s NMPCessary, first
ment which huve abpearcd in many radie maga- . 0 . . e N . 3

zines and literature. These articles have heen  HJAZARBD-—5 080 ke, — 'lelu Bucaramanga, ‘l):i:illlj' 1:11‘]‘.“[;‘3:“?:]‘;‘!‘:";“‘:}allltkcl:cl?:ll:::ﬂgecg:r::'l"(:.
20 |]|n-rulﬂwli.|I and in |m:m.\‘ ras:s £0 r<1|nﬂ1rl|l;u " I!‘lll'}i{ﬁfh:lhl!“. k(‘nlumlhrn.V . We stresa this mint because rudin is 2 study of
that the radin experimenter, fan and Serviee J2ABRC—5.970 ke,——'l.a oz e Cucuta,” Cu- n . . v
AMan are Iw:innl||\: lrtlx u"‘rnrrh’ .lml‘r heads and euta, Col. ' ‘ :m';lr::”"c CUITents of w very hlgh frequeney
ask:  “VWhat's it all about?**  As a ronse- . 9 T a Ra 0 in this hoak, which I8 prepared 1
auence. the demand for & low-priced honk ex- HJ;%AHH 6.012 hlv.u. La Voz de la Victor o (R :l“.l r“hmn‘ Tl‘n Z :illﬂmli: {u:ﬁ
plalning in a clear, Yield manner the prineiples Bagrota, Calamhia. ee . . mapner: How Alternating Current Is enerated;
underlying the deslen and inztallation of em- | HIJABA- 11,810 ke "Eeos de I Montuna, What Its Properties Are: wWhat The Laws Gove
tlent aeriagls hax become a erying need, Fur- Medellin, Colombia. erning It Are. and How It Is Applied To Every-

thermore. the steadlly inrressing nulganee of J4ABC-—6.4531 ke.—"FKeos del Combeima,” Iha- day Heusehold Use, Furthermere 0 e
malll;"rll.'le 'It;"kl" Ir\”llmI:i‘wrnrlltz-ii":rlhh‘\.\'lm‘”s‘iln?l" Hﬂlle ('nlnr.nl:in ¢ “ ¢ !\- " Flmple langnsge detulled inatiuet ions ml"o; {:;
cepthon——particularly in - S ¥ . F e 0

ware m:lrrrs—h:.l made the lmportahce of o H-]-lABC—h.ﬂf‘ﬂ_ ke, La Voz de Percirn,” Por- f.ﬁ,,.:;',"JT:,',",‘,:,,,,',’_""'"‘"" with aiternating
g0 ln;vnnin lrlllﬂlllllnllll'lt Ilss;l'». Faor nlu-l H\nli- ecira, Colombia, ALTERNATING CURRENT FOR BEGINNERS
fands of radle fans, horh shoft-wave aml hmoad- J5 K150 . y " . in i i gt -
rnsll, whe wish to know just what type of an- HIGABC—R,150 ke.—La Voz de Colomhin,” Cali This book containe everyihing necessary to

lombin, Elve the Leghnner his first footholid tn the study
teana ther ghould use aml why, this hoak has “f“l‘_"_m'o,, ke -Cai Eant of rleetrleity aml Radio. Eleeltle eireuits goe
heen especially puhlighed, DA 099 ke aira, Pyt . explained with simple anslogles to hyidraullie
5 ZSS—IR.EH0 ke. -C:llb(""\\'ﬂ_ Tninn S Afriea. svsteins.  Ohm’'s Law, one of the fumlamentst
ALL ABOUT AERIAL OPL-20,040 ke.—FLeopuhlville, Relginm Congo.  [aws of radio, Is thoroughly explained: the gep-
Tn wmimple. understandable Jlangnage this hook HAT-1—9.125 ke.-—"Radio Budap=t Labs,” Bu- eratlan of altermating current: sine waves: the
explaina the thoory undefiving the Yarioug typer dapest, Hungary, © units-—volts, angier=s, and vatls are explatned.
of aerlals; the inverted ‘‘L.” the Daoublet, the | vy 10%945 ke.— Reykjavik, Teeland Fondeusers. teansformers, A.C. Instruments, pin-
Double Doubfet, ete. Tt explaing how noise-free T - & LR R N turs amd  generators—all these are thoroughly
eerptioh ean l;(' obtalned. how low-lmpedanee RNE—12.000 ke. .\Iusrnw_. n‘_g_‘g,]_{. - . divewssed, AJouse-wiring systems, electrieal an-
:.rlnrn‘mrlllslﬂn Itnes work: why transpased lead- TI;A-‘.I- 3,240 ke.—"Radio Colonial," Pontoise {‘If""':;‘""‘ and electrle Jamps- nothing has been
: o N on . rance. ett out.
tll!l]:ut'llll.an“‘;'l!- .lcr”:;\;n alllllll:‘m:::"}Inrnnh:r’lls-\::r:'o TPA-2-—11.R%0 ke.—"Radie Colonial,” Iontoise, wh'iicl;’luyoll:l .l:'ﬂ:""’;";'he“n;'lcﬂeal qelxpo;lmemn
hroaleast recelvers. for slort-wave recelvers, anil | | France, _ " ) I R far ditfeientiating hetween ag:'l":'lllllllwpl:ul";}-l
for all-wave reecivers. The book 15 Profusely TI'A-1- 11,710 ke. Radio Colenial, Pontaise. | yeet curtent; liow to Hght a Tamp by Induction;
illustrated in a manner which will appeal to the France, i e te make a slinple electric horn; liow to de-
most Inexperlenced In radlo; elear, self-exnlana- * EAQ- 9.860 ke.—"The Vuoice of Spain,” Madrid. "'“"f", “ @ wateh: haw 1o test motor arma-
. X 1 o hat Jt T tures; how to charge storage hatterles froin A,
tory: It 19 written In so simple a style t Spain. ontlet ;: how to test comlensers with A.C.;
will elear up the aeriai gituation th your mind, EHY—10.070 ke. Mudrid. Spain. ' ers with A.C.; how to

make 0., electro magnets: how to fry epgs on

mee amid for all. Sueh a wealth of infovmation PHI Huizen, Netherlands, a cake of ice: how 1o make simple A.C. motors

is presented in this Duok that ¥You will wonder

o . =Rl g e . . and many others,
how 1t ean be done at this low price. "2-’ 't” ‘I "l ke.——Radie  Nations. Geneva, . ‘I"heI hplnlk u;nmuns":i? nages. nrofusely fljus-
alieve it or not, the hook conmtains over 15.. switzeriand. . . . rated with elear, self-explunatory dlagrams. It
00!? words of clear, legible type, It is therouph. HRBRO- 11,383  ke.—"*Radio  Nutions. Geneva, ’l"""i':““"':‘ ‘"‘1:" Ulo?n\\ifllf:lfrnufl l‘]ll‘laul'.“lfglblenllypf.
. . R s ul Ly o grolnd-
ly modern and up-to-date, Switzerland, work Tor & complets stuily of radie ot ol
Remember that this book gells st the extra- HRIL--0 ke.—“Radio Nutions,” Geneva, | eity, il eleetr}

ordinary low priee of 10¢c. ¥ou eannat posstbly

N At 3
go wreng in Bning 1t Desplte its low cost, Switzerlanl, At the extraordinary price of 10e. you eannot

possthly go wrahig, Despite its low cast, how-

our usual guarantee goes with this book. HRBI N ke, “Radin Natipns, Geneva, | ever, our usnal guarantee goes with this hook.
Switzerland. {F YOU DO NOT THINK THAT
DO NOT THINK THAT @ q .
Tivs $00u T WO RTH T enEY  2RO-3  9.635 ke Radio Roma." Rome. Ttaly. | RAokeSO0K IS WORTH YHE MONEY
AS|

{40 HotRs AN YOUR MEWEY | 2RO-4-11.K10 keo “Radin Roma.” Rome Italy. gy "SORGoANSIOUT, MOREY
VhA® SO IRETANTLY REFUNDED, 2RO-1—A.021 ke —“Radio Roma." Reme. Itnly .

There has never been such a =~ - (& ot fvoma. e, Itnly. There never has heen such a
wealth of data published in a | HV.J 15110 ke —"Radio Vatican,” Vatican City, wealth of data opublished in a

ASKED FOR IT, RETURN IT “lTNEIN

low-priced radio book at this Ttaly low.priced radio book of this
ice | i - T . type in the history of the radio
r;:::.m'r":ﬁcm;:?\-raﬂlﬂu;“;? i | DIA9.560 ke Rerlin, Germany. Bublication business, Toike sl
special ofter we are making and  TRIB- 15,200 ke.- Berlin, Germany., l::n':lg.vkic:{ tllls! El“'(_'l-al' offer w
Ragio pusticaTions 16720, Ml G o L T
niD—11.77 d erfin Germany,
101 Hudson Street 17 ,'_" k(-‘ Berlin., @ ane RADIO PUBLICATIONS
New York, N. Y. DIF—17.760 ke, erlin, Germany. 101 Hudson Street
' DIT (Now DZAV-—9.6875 ke, Berlin, Germany, New York, N_ Y.
et LT ey e LS T e Ty (BT bl T T T = i —
.. W c.—Dherhn, dWrmany,
) S AL (No- 4 SW-B36 | 11Q 15280 ke.—Berlin. Gormony. RADIO PUBLICATIONS (No. 3) SW-0-36
New York. N. Y. VRKIME—4500 ke.—"The Voice of Australin.”  New York, N. Y.

I'lease  send  immediately Aaur hook “ALL ABOI'T Sidney. Anstralin. IMeaar senid hnmediately vaur book CALTERNATING
SERIALS for which I enclose 10e ui?ju: ofr . 8. stamps, VEKIME—9.510 ke.—Melbourne, Au<tralia. CcrnRReNT l-(_|]¢'7|||-: BEGINNER.” far which I encl
eeptalile). Book is to he sent prepa 0 me. VKILR Melbourne. Australia Toe {eain ".' U, 8. stamps acceptable). Book is to he sent

3L h alia, o s
S ere J .. JIR--10 Faiwan, Formosa, .

: DIN--04840 ke, —Berlin, Germuany, Name

Ailress . DIQ (Now DZC)--10,290 ke. Zi-e.:‘(-n. Cvr??nny. AEESS
SAMUEIL SOLI'TO,
ity LT W — 303 Heaver St [ (1 - Blate.......

Leetadale, Pa.
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Cut Prices on Many Popular Radio Books

SHORT WAVE CRAFT for

AUGUST, 1936

IMPORTANT—AH pricea have been drastically reduced—many newr bosks inclunded!

bocks. [ 3
because they represent the foremost radio books of their

print today. There is

radio might have.

direct from this page.
direct from the publishers.
a ber of radio publish

LOWER THAN WiLL BE
money order or certified check.

UND AN

FQ ERE.
Register all

YWH
fetters

We herewith present a selected collection of recent important radle
We have, after an exhaustive study, selected these volumes

such a great variety that we are sure it will
satisfy any laste as well as any requirement that the student of

We pubtish no catalog and ask you to be kind enouth to order
Prompt shipments will be made to you
We merely act as a clearing house for
s and OUR PRICES ARE AS LOW
Remit by
containing cash.

RAD!O CONSTRUCTION AND
REPAIRING, w James .\ Mover
and John P, Wostrel.  Uloth cov-
ery, size 8x3', well illustruled, new
reviged fourth edilion. containing

144 pages, still remaining
at the sane price. $2'50

A handliook that every radlo sct
tester and genetral student must
have. ‘The diagiams alone are
wotth the price of the book.

OFFICIAL
MANUAL,
kind in Gernshack
size Ux12”
aver 100 )
I'tice 1 rep

OR every eonee!

\

AUDEL'S RADIOMAN'S GUI0E. | DRAKE’S

hy Frank . Graham. Cloth covers

CYCLOPED1A
RADIO AND ELECTRGNICS, by

THEORY OF VACUUM TUSBE
CIRCUITS, by Leo fames 1'eters.

OFAFICML
Clothy vovers, size 6397, 228 illus- MANU

AL,

OF
cermahack

Flexlible, looselcaf leatherette cover,

Whether for
recviver iliagrams or tuhe

information necded wlll be found
in this great service manual.

RADIO SERVICE
Volume 1. by Hug
anl (‘I.“ Walter l'alrnﬂ:: How To ORDER
We cannot ship C.0.D.
Qur prices are net, as
o .00 shown. Some of the
address work, books sent prepaid (in
data, U. S. only). Those that
ivable kKind of radio set are not thus listed will
be ship{xed by express

over 2,000 1llusl rations.
£es.
at i

collect if sufficient gost-
RADIO_ SERVICE age is not included by
Volume 5, by Hugo you.

mal . Walter Paler.

exibler, size 536% 7, 220 pages, | Il 1 Mauly.  ¢loth eovers. size ;fl','i'm"" 226 pages. 2.98 | Flexible, louseleaf leatherette cover,

300 illustrations. #x0%,  Jos0 pages, 1030 llustra- O size U127, over 3,000 Illustra-
I'rice.. O tions, 1932 Edltlen. $4 88 It I8 one thing to “"connect green | tions, oier 1,000 pages. I'rinted | EXPERTMENTAL RADIO EN-
Price. ... N tead No. 1 to pink lead No. 4 on thin Bible paper. 5 GINEERING, hy John H. More-
A practical. conelse buuk present= hoo o 0T 0T T Ty ever | BT 1L B8 another ta Kugw whY (he | Brice Brepal. o F rroft.  Cloth covers. size 639, 316
ing the theoretical sud practical put between two rovers. New ancd conmeetions are made,  Read this | This 1933 Manual s the most g‘“' 250 1llustrations. $3 46

tnformation for the proper opera= | . .o jute; a standhy for every ook and learn the design factors § amhentic  and  elaborate service PR L D

tion. maintenance amd service ad AT [T v in tube elreuits. rulde ever uwsed in the radlo fleld. A student's book: devoted o th
applied to wodern radio practice. v —_— Thers has never appeared such a |3 ftudent’s hook devoted to the
_— HOW TO PASS U. 8. GOVERN- | complete raitio manual as this one. principles of radlo apparatus; in-
EXPERIMENTAL RADIO, by . lFUNDAMEP‘TAL?_ OfF r!!._\DIO‘.' MENT RADIO LICENSE EX- A - | tented to sccompany a course in
R. Ramgey. i'rof. of I'Ilysi'ﬂ.yln- I")l'u':%(.*s.lﬁ'ndig:::l:"i%fllve.::ltl)'s.:':tl":‘l‘ :mll’f‘:;!o]'.‘r?,;. I.y[“l‘|:-'x1'|:icl;‘;:‘:;';' ;‘:j":‘i%|:h%8"'0:yﬂ£0:3 51‘?»?:': clectriclu—._’jlu—be;iu; Kind.
I g ages s | ustented Diaxe”, 472 pakes | oo 975 hy 77, 170 pages, 92 fllus- | trofl, bref. of Elecirleal Englheet K RADIO  OPERATING  QUES-
e Tlaxblg”, 236 pages ated. 1.89 ]| Ine. Columbia versity, - Cloth | 7)o Ng AND ANSWERS, (Revised

illusttations.

Pustpaid...... I:m:f..sz M 69‘

A nrarvelous book for the experi-
menter, kxperimments galore in easy
comprehensive language.

The

MODERN RADIO SERVICING SURESEAND

¢2nd Revised and Greatly Enlarged
Edition of Radio Servieing (‘ourse)
by Alfred A. Ghirard. Cloth cov-
€9, size Rx6”, 1300 pages, over 700
iliustration:
LG o T S e, °

111 illustratlons.
1'rice U’repaid

©One of the greatest text books on
rudio servicing. Contains hundreds
of farts on up-to-date gerviring
methods—eonstruction amd opera-
tion of latest test equipment. auty
vldios, all-wave receivers, ete.

Tesla and Owilin
cafls.  Gelaaler tubwes,
struet lon dletails

I'rice prepalt. .

hackbune of the radlo art.
This buok zives you the
tion on radic from A to Z.

ELECTRICITY AT HIGH PRES-
FREQUENCIES.
wy Henry L., Traustrom.
covers, slze 71183307, 218 pages,

A marvelous book fur the Student
in electrielty and Tadlio.
fundsmentals lead up to a com-
plete discussion of every 1¥pe of
high-frequeney

of Tesla colls

are given 1n Rreat profusion.
ONLY BOOK OF ITS KIND.

RADIO PUBLICATIONS,

e L,
The most impoertant book om the
subjeet cver published. Gives every

founda- I'rice......

concelvahle abglte which will held | g6 pq.ito.
Aoy to pass a ra;.llii) lieense ex- | 45 Jues uo
amination successfully.
[ —_— RADIO EN
Paper | yyge  RADIO  MANUAL, Dy |erick  Fim

George L. Nterllng and Roh’t. R,
Kruse, Eiki Zmd enlarged edition.
Flexible falrikoid covers, Size

5.88

"rice....

534x8", ROG paked. 348 Not &

gize h
prafusely illustrated.

T ot Cie By he dean | %

covers. $ize 6397, T00 pages, 120
illustrations

938 Dpaes.

$7.35

HlhH", Pifth  Falition). by Nilgon and

ILnnuér!;:’:. Cloth 9(;1\';;!’3, slze S%x
Dages. -

lustrations. l‘rlre...-...........$2'47

Covers entire radio art |°7
tlontaing over 600 questions aml

uther hoak,

answers covering all phases of
GINEERING., by Fred- | ticensed radin operation.  Revised
aohs  Terman.  Cloth [ 1o eantain . mueh  nvew  materlal,

Nothing better in print,

5
hy Frank Jones, 52 pages, 89 illus.

4.88

mner in |3 METER RADIOTELEPHONY,

General | illustrations. Price. . radia, It a reference volume for P
A complete Radio ¢ for the | the teclmieian whe wants modern "' ";“l"- .25
opetalor, the technlelan. the ama- | infornation on the desiin wal use POBIDBI e

of Dhand-se
ume Control
the thousa
circuit  an

teor, the student amd experimenter.
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A. F. Amplifier for 1 Million Cycles!

(Continued from page 219)

to be applied (to avoid an attenuation too
large in the range towards the lower audio
frequencies) the unwanted total circuit ca-
pacity of the amplifier stage shown in Fig.
1 amounts to 10 mmf. only.

It might be of interest to mention that
the internal capacity of the tube applied
was 17.5 mmf. which brought the total ca-
pacity of the complete stuge up to 27.5
mmf. Since there are many possibilities
to design suitable tubes with a total in-
ternal capacity much lower than that of
the one used, much better results in the
future are to be expected.

This low capacity made it possible (in
connection with some simple correction
methods) to obtain an almost uniform am-
plification. starting with an A.F. frequency
of 0.2 cyele up to 1,000,000 cycles! In ad-
dition to these remarkable qualities, an
overall amplification factor was obtained
which is not unreasonable, small as Fig. 3
indientes,

The designer of the amplifier, Manfred
von Ardenne, used as a means of partial
correction small chokes (see Fig. 1 and
Fig. 2) and also a capacitive bridging of
the cathode resistance. Since the later
method is of great convenience, it will prob-
ably be used very frequently in future de-
sign.

In case the correction method by means
of by-pass condensers is to be used, atten-
tion should be paid to the fact that the
time constant of the ‘‘cathode correction
cireuit” must be about equal to the one of
the plate circuit, (see Fig. 4). This de-
mand requires of course a little bit of ex-
perimentation if heavy mathematical exer-
cises ure to be avoided, but for all amateurs
well acquainted with AVC circuits and es-
peeially with delayed AVC (in which the
time constant is of great importance), will
e able to solve this problem.

Another important fact about this new

type of amplifiers is, according to Mr. von
Ardenne, the problem of a suitahle power
supply. Since it is impossible to keep down
the internal resistance of ‘a common power
supply by means of by-pass condensers, be-
cause the capacities needed would be of an
inconvenient value, another method has
been utilized to avoid trouble.

Mr. von Ardenne did the trick by means
of the so-called glow-discharge potentio-
meter (a neon glow lamp, but the space
hetween cathode and plate is tapped by
means of suitable electrodes), Two of these
neon potentiometers, each having an in-
ternal resistance of about 200 ohms, are
connected with a rectifier tube which in
turn is connected with the power trans-
former. The practise has shown that this
method of solving the power-supply prob-
lem is very efficient, even in case an es-
peeially high amplifier stability is required.

A 55 Tube All-Wave
Set

(Continued from page 215)

stages required eleven more tubes, making
a totnl of fifty-fire tuhes for the “entire
ensemble.”

The operation of this set, after many
months of labor and research was brought
to ahsolute stability and phenomenal sen-
sitivity. The most interesting practical de-
velopment was the resulting clarity of re-
ception of extreme short-waves, 5 to 10
meters. The absolute stability of the oscilla-
tor regardless of the line voltage fluctuation
and regardless of the amplitude of the re-
ceived signal, was a revelation—both in the
necessity of a stable receiver as well as
the necessity of a stable transmitter. Man
oscillator circuits were found to vary wit
the amplitude of the received signal as

much as 15 kilocycles at 5 meters, due to
fluctuations in the “B” supply, as the re-
ceived signal attempts to build up. This
increased signal, causing a change in the
current drain of the “B” supply, results in
a change in the voltage impressed on the
oscillator. The resulting changes in the
internal characteristics of the oscillator
tube causes frequency shift which detunes
the signal, frequently resulting in fluttering
or motor-boating., All of this was eliminated
on the final form of this gigantic receiver.

The other practical resulting development
was the proof that transmitters themselves
fluctuate in a similar manner causing a very
wide swing in frequency much more than is
tolerabhle in the non-regenerative type of
receiver.

Regzenerative or super-regenerative re-
ceivers easily accept such a wide band as is
covered by a “wobbling” transmitter, but
they also accept adjacent interference and
therefore are undesirable. Certain signals
which were almost unreceivable on super-
regenerative sets, due to their faintness,
were easily receivable on this truly custom-
built radio set, because of their stable fre-
quency, whereas other signals much stronger
—but having greater ‘“wobhulation” were
unsatisfactory. No doubt, the 5 meter trans-
mitters will improve in this respect as time
goes on, and then we will have really satis-
factory reception on these bands,

It js probable that this set will never
be duplicated on account of the enormous
expense involved,

6-Tube A. C. Super-Het

Covers Three Bands
(Continued from page 217

in conjunction with the latest type oscillo-
graphs and other apparatus, so that a very
smooth and reliable performance is oh-
tained with the D-8 reeeiver.

This article has been prepared from da-
ta supplied by the courtesy of Wholesale
Radio Service Co,

Please mention SHORT WAVE CraFT when writing advertisers
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New "Spiderweb” All-Wave Acrial

(Continved from page 215)

the doublets have heen carefully chosen for
the best utilization of the space and so
that the overlapping of two adjacent di-
poles will hold up the intermediate frequen-
cies between bands, thus giving practically
unifermly high performance over the entire
ramge (5 to 70 megaeyeles) covered by the
dipole antenna.

When receiving signals in the range of
140 to 5000 kiloeyeles, the whole network
functions as a single unit,

The main Spiderweb Xit, as furnished,
includes the three dipoles “A-B,” “C-1)" and
"E-I" completely assembled as shown in
Figure 3, ready to be unwound and erected
us shown by the solid lines in Figure 1. It
will effectively pass signals in the frequency
range of 140 to 23,000 kilocyeles. The two
doublets, “G-H" equipped with loading coils
and “K-L.,” shown dotted in Figure 1, are
furnished complete ready to assemble to the
main network in the RCA Spiderweb Aec-
cessory Kit. With this pair of dipoles at-
tached to the main network full coverage
is obtained, 140 to 70,000 kilocyeles. Con-
nections of the aceessory kit are shown in
Figure 5.

A feature of importunce incorporuted in
this design is superior noise reduction on
those bands affected mostly by man-made
interference, namely the “C” and “D” bands
{6,000 to 70,000 kiloeycles). Within these
hands the intercepted signals are usually
quite weak and man-made interference is
wenerally the strongest and most localized.
The noise reduction is obtained by erect-
ing the Spiderweb Multiple Dipole Antenna
remotely to the source of preatest interfer-
enee and coupling it to the receiver through
o balunced non-pick-up transmission line,
The transmission line has been carefully
chosen, as in our previous designs. Seventy-
five feet of line is assembled to the net-
work. In case additional line is required,
45-foot units are available, which may be
added. These units must not be cut, as the
line terminates at the receiver in a care-
fully designed transformer which is matched
to the line impedance,

Receiver Coupling Transformer

The receiver coupling transformer in out-
ward appearance is almost identical to the
one used in the De Luxe World-Wide An-
tenna System, Internally it is quite differ-
ent. In this design the primary (line
winding) consists of two interwound sec-
tions (“A” and “B” Figure 4), thus giving
a perfect balance when coupled to the line.
Better efficiency with superior shielding
against any ecapacity pickup whatsocever is
obtained in this new design. It is very im-
portant to note that the noise-elimination
feature of the system depends largely on the
design of the transformer. The purpose of
this transformer is to eliminate interfer-
ence signals that come down each side of
the transmission line in phase, and to pass
on to the receiver the “Out of Phase” enter-
tainment signals from the dipoles, Refer
to Figure 4 and assume that the same
voltage is =set up in each branch of the
transmission line, as is always the case when
any signal whatsoever is picked up directly
by the line. This voltage will cause current
to pass down both sides of the line through
coils “A” and “B"” to grounded shiell “S”
by capacity coupling.

Note that the flux of coil “A” cancels that
of coil “B,” since the voltage applied to the
two ends of coils “A” and “B” from the
transmission line are in phase. These coils
are interwound go as to make this cancella-
tion more nearly complete., Since the re-
sultant flux is zero. there can he no voltages
set up in the secondary winding coil “C”
by induction. Any possibility of valtage
being induced in coil “C,” due to capacity
coupling, is eliminated by the electrostatic
shield “8.”

Signal Voeltage Not Cancelled
Signal frequencies from 5 to 70 mega-
cyeles are picked up by the various dipoles
and fed to the transmission line out of

phase as the branches of the dipoles are one-
quarter wavelength long. In other words.
a4 signal within these limits of frequency
wiil produce at any given instant a positive
voltage in one of the branches of a doublet
and, ut the same instant, produce a nega-
tive voltage in the other branch to flow
down one side and up the other. Coils “A”
amd B are aiding for these currents, and
the total flux of these coils induces a voltage
in the secondury winding coil *C"” which is
connected to the input terminals of the re-
ceiver through series condenser “E.”

Signals of lower frequencies than about
5 megacycles are impressed on the antenna
network as a whole and follow down the
transmission line in phase. They pass
through windings “A)” “B” and “D” and
appear across condenser “E” and feed to
the input of the receiver through the series
winding “C.”

The space available for erecting an an-
tenna in the open is usually restricted in
densely populuted areas. This is particu-
larly true in regards to the antenna length.
It is relatively easy to design an antenna
of reduced size to meet this condition, but
to obtain high signal pickup efficiency along
with reduced size is not so easy. This
problem is solved by the Spiderweb Antenna
System, which employves three small reson-
ant dipoles in the “C” band and two in
the “D” band. These dipoles form the
spiderweb network shown in Figure 1, pre-
viously described in detail. This antenna is
small in size, having a span of only 37 feet
and a height of approximately 11 feet. Even
though it is unusually small in size, it has
exceptionally high pickup. The whole net-
work requires supports only at its extrem-
ities the same as the simplest “L" or “T"
type antenna.

Great Mechanical Strength: The new kit
is also designed to obtain the greatest pos-
sible mechanical strength with a minimum
of material. The three main supporting
dipoles run the full span, terminating in a
specially designed “spreader.” The spreader
is also an equalizing lever that properly
distributes the load to the various wires.

The time required to erect an RCA Spider-
web Antenna has heen reduced to a mini-
mum, as all the wire lengths are carefully
measured and soldered in place at the fac-
tory. Wires that are to be connected to
the spreaders are terminated with a soldered
loop at the proper length. Specially de-
signed hooks, very easy to install, are
furnished for making these connections.
The nmin network is earefully packed so
that it can be readily laid out as shown in
Figure 3, after which each of the coils is
unwound, as shown by the dotted lines,
and fastened to their respective places, as
shown in Figure 1.

It is the belief of the designers that this

new “All Wave” antenna is the first to be |

offered to the public that combines all the
objectives set forth.

This article has been prepared from data
supplied by courtesy of RCA Mfgr. Co.
(J. K. Albright, RCA Engineering Dept.)

HAMS AND FANS

Both will find interesting and import-
ant articles in the September issue. For
example:

A brand-new TRANSMITTER—us-

ing 616 type tuhes. Vital to every
“HAM”—By  George W. Shuart,
W2AMN.

Double  Super-het—Something FEn-

tirely New! Uses two different I.F. fre-
quencies—"High Gain” on all wave-
lengths. By M. Harvey Gernshack,

A “METAL” Tube Transmitter that
uses all “Receiver” parts. By Alvin
Abrams,

Also other Receiver articles of inter-
est to S-W “FANS.”
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NEW

MODEL 930
for Camping, Touring, etc.

@ B” Nokoil Speaker gives electro dynamic
performance yet draws no current from

battery.
{ ® Cabinet easily taken apart to make
proper connet¢tions to the universal

transformer which matches all tubaes.

@ Any service man can easily and inexpen-
sively furnish proper length cord and
plug-in  connection for ~automatically
disconnecting car speaker and connect-
ing extension speaker.

Here is a big Summer ltem
Our special low price enables you
to make it a grear leader, ist 3930
Write for further particulars, com-
plete catalog and name of your
nearest distributor.

WRIGHT-DECOSTER, Inc.

2267 University Ave., 8t, Paul, Minnesota
Export Decpt.z M. Simons & Son Co., New Yerk.
able Addres $ f

imontrice.
Canadian Office:
Wright.DeCoster, Inc,, GuelPh. Ontario

Westinghouse
Power Generator

Manutactured for U. S. Signal Comps

|
200 Watt 110 V. AC

A.C.ELECTRICAL POWER

from a Windmill, from avajlahle Waterpowef, from your
Automobile. from your Motorcycle, from your Bieycle, Foot-
pedals «r Handcrank: operates ALC. Radio Sets in DG,
distriets, alse M. Radlo sets from 32 V. D.C. fama
likht s¥stems: use Ino genefatofs in sefies to ket 100 V,
A, Tged as an A Dynane, Tights ten 200 wWatt 110
Vaulr Jampsg: Short Wave Transmitier supplying 119 Volts
AL, for aperating "Ham™ Setz; Motoer Generator; 1"unlie
Address Systems; Camp lighting; ete., ete.

| There Are Over 25 Applications
SPECIFICATIONS:
HOUSING—Aluminum (Diameter 6% in. JYength—5's
iny. SHAFT—:2 3/18 in. Giriving end). Diameter—4 16
| i, tthe end is threaded for & distance of % in.). SE

Cast [ron (length—3% in.  Height 1 9716 In. Width

1% in). OUTPUT—200 Watt 110 velts A (speed 1700
H.I" M., STATORS—Two pairs (two Nofth and two
| Southi. ROTOR—12 tooth inductor, Built-in eomnintator,

Retor turns in ballbearings.
5 to 'z ILP. needed to run Generator.

BLUE-PRINT 22 x 28 in. and Four-Page

8'; x 12 in, Applications and INSTRUCTION SHEETS
FREE with Generator.
Generator, as descrived, Ineluding four re-

placement carbon  brushes.
instructions .
Rend $2.00 deposlt halanee C.0.1

£
Shipping weight 18 Ibs.

(Replacement carbon hrushes bought separate $1.50 per
ret of four, Net of instructions bought separate $:.00.)
MONEY-BACK GUARANTEE

WELLWORTH TRADING COMPANY

560 west Washingten Bivd.,  Dept. SWC-838,  Chicage, Ilinols

Blue-print  anil

Please mention SnorT WaAvE CrAFT when writing advertisers
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Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 8:36
89-101 Hudson Strest, New York, N, Y,

1. the undersifnet. herewitt Jdesire to apply for mem-
bershlp In the SHORT WAVE LEAGUE. In joining the
LEAGUE 1 understand that I am not asyessed for mem-
beuhla and that there are no dues end no fees of any
kind. I pledge myself to abide by all the rules and reg-
ulstions of the SHORT WAVE LEAGUE. which rules
You are Lo send to me on recelDt of this application.

I consider myself belonging to the following class (put
an X In correct space): Short Wave ExDerlmenter
Bhort Wava Fan [ Badio Engineer [J Student O

1 own tha following radio equipment:

Transmltting

Call Letters.

Heoelving

Name

Address

City and Btate.

Country

enclose 10¢ lor poetaze and handling for my Member-
aNn Certiticats

JE———————

A FEW WORDS AS TO THE PURPOSE OF
THE LEAGU

The SHORT WAVE LEAGUE was founded
in 1930. Honorary Directors are as follows:

Dr. Lees de Forest, John L. Reinartz, D.
E. Replogle, Hollia Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Execntive Secretary.

The SHORT WAVE LEAGUE is a scien-
tific membership organizution for the pro-
motion of the short wave art. There are
no dues, no fees, no initiations, in connee-
tion with the LEAGUE. No one makes any
money from it: no one derives any salary.
The only income which the LEAGUE has is
from {ts short wave essentials. A pamphlet
setting forth the LEAGUE’'S numercus as-
pirations and purposes will be sent to any-
one on Trecelpt of a 3Ic stamp to cover
postage.

FHEE MEMBERSHIF CERTIFICATE

As soun 89 you are enrolled ss a member,
s beautlful certificate with tbe LEAGUE'S
seal wlll be sent to You, providing 10c In
stamnps or coln I8 sent for mailling charges.

Members are entitled to preferential dis-
counts when buying radlo merchandise from
numercus firms who bave agreed to allow jower
g:lcu to all BHORT WAVE LEAGUE mem-

e

$hort Wave € ague

Qi s Dvsctne Nastng Rald on
Tl Vil Coty Tl Yirhon b Unitis
Slader of Qnsnace thes Shart “Basa Tongur
fns olonted

ok § Miller

& mambor of 1Kes Loagn
PIC TR T T R R
o My gt s

| Alpsclrs

If you wlah your name engraved on the Free Inember-
ship certiticale, us Illustraled above, please send 25e
to corel post,

SHORT WAVE ESSENTIALS LISTED HMERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They cannot be Dbought by nnyune unless

he bas already enrolled as one of the mem-

bera of the SHORT WAVE LEAGUE or signs
the blank on this page twhich automatically
eorolls him as s member, always provided that
he Is n short wave experimenter, a short wave
fan, radiv engioeer, radlo studeot, etc.).
Inasmuch as the LEAGUE |8 loteroational,

It makes ne difference whether you afe @

citlzen of the Unlted States or aoy other

conntry. The LEAGUE is ovpen to all.

T e —
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o o o SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE ¢ « «

SHORT WAVE LEAGUE LETTERHEADS

A beantlful letterbead bas been deslgoed for mewbers' cotrespondence. It i
the odiclal letterbeud for all wewmbers. Tbe letterbead ls Invaluable when it
bLecotnes decessary (o deal with the radle industry, wmail order bouses, radle munu-
facturers, and the like; as muoy houses Lave offered to give members who wrlte
ob the LEAUUE'S letterbvud a prefercotial discount. The letterhesd I3 alsu
ubsvlutely essentlal wheb writing for verification to raille statlons elther bere or
abroad. 1t sutomatically gives yuou a professlonal standlog. 50

A—SHORT WAVE LEAGUE letterheuds, per 100... c

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The flnest magazine of lty kind ever published—totuliy diferent in get-up and
coutents frum any other.  Conbtains the largest listing of short wave stations In
the workd, up-to-the-minute. (ncluding “Polive,” “Television™ uand short-wave
stations, s well us a special list of the stur short-wave statlons with thelr fre-
quencies and eall letters.  Alsv contains photos and descriptlons of short-wave
broudeastlng stutlons io varivus purts of the worlil with photus of shoert wave
studio artlsts—IHow to locate “'weak' distance stutions. aml other hints for the
Ushort-wave listener” —Question  amnd  Auswer Departmwnt fur the - listener'’-—
Silver Cup Praphy for best pludo of T ' listening “—1'osts,”” el C

B—Official Short Wave Listener Magazine Prepaid

RADIO MAP OF THE WORLD AND STATION FINDER
The Anest device of ity kiod published. The world's mup on heavy board In
divided into 23 sections, while the rotary dise shows you immedlately the exact
time in any foreign country. Invalushle in glog forelgn stations.  Also gives
ecall letters nssigned to all pations. Size 117x 25c
C—Radio Map of the World and Station Finder—.— —..—..— —Prepaid

GLOBE OF THE WORLD

This lalxhlv lmportant essential i3 un ornament for every den or study. It Iy a
glube. 6 In. In diameter, printed in Afteen coivrs, glazed in such a way that it can
be washed. This xlobe helps you to intelligently log your foreign stations. The
base {8 of soill walpot, sl the semi- weridian of a nlekel-llke wetal.  Entlre
devivce substantially made. and will give an attractive appearance to every
statfon, emplasizing the l.mg-.llstuucv work of the operstor.

D—clobe of the World... Prepaid OJC

SHORT WAVE LEAGUE LAPEL BUTTON
This beautiful bhutton 13 made in bard enamel in four colors, red, white, blue
and gold. 1t mensures three quarters of an luch in Jdlameter. By Wearing thls
buttun. otber metubers will recognize you and It wlil give You a professiohal air.
Made in bronze, gold filled, not plated. Must be seen to he appreciated. d35c

E—SHORT WAVE LEAGUE lapel button Prepai
EE—SHORT WAVE LEAGUE Iapel button. like the one described $2 oo
abuve but Io solld gold. .o o .. Prepald

SHORT WAVE LEAGUE SEALS
These senls our stickers ure executed In three colurs und measure 1% in. in
dlameter, and are gummed on vne shle. They are used by members to afix to
stautlonery, letterbeuds, envelopes, postal eardy und the llke. The sesl signifles
that you are a member of the SHORT WAVE LEAGUE. Sold in 26 lote or
multiples only. 15
G—SHORT WAVE LEAGUE seals per 25, Prepaid C

SHORT WAVE MAFP OF THE WORLD

This besutlful map, messuring 18x26 fn. and printed in I8 colora iy indis-
pensable when hung in sight or placed ““unler the glass' on the teble or wall of
the short wuve entliuslust. It contains a wealth of information such sy distances
to all parts of the world, political pature of the country In which & broadcast
station 13 lecated, ete., and from the manner in which the map I8 blocked off glves
the time In x!lﬂer«mt parts of the world at a glance.

F—SHORT WAVE Map of the World .Prepaia@vC

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS WITH EXCEP-
TION OF ITEM B.

Send all ordera for short wave essentiala to SHORT WAVE LEAGUE,
99-101 Hudson Street, New York City.

If you de not wish to wutilate the mazagine, you may copy eitber or buth Coupuns
on a sheet of paper.

SHORT WAVE LEAGUE 99-101 Hudson St., New York, N. Y.
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SUURT WAYE LEAGUE. ¥9-1U) Hudsom Streats New York. N. Y,

Gsutlonisu

slready an enrviied member in the SHORT WAVE LI-A(.UL a

o new maember and stiach my ebplivstivn tu this evubu:

l‘l-— sand me the followiBg sburt weve ssssntiale 84 luted 1a \lu advertisemens:

Please mention SHORT WAVE CrAFT when writing advertisers
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Scott 40-Tube Receiver

@ A 40-tube radio, the world’s largest, has

been completed by E. H. Scott, famous
Chicago radio engineer, after years of
study and development in the Scott labora-
tories.

The “Quaranta” (Spanish for “forty”)
receives programs from every continent on
the globe, with tremendous volume,

Where the listener in North America
wants satisfactory reception from foreign
or distant domestic stations, noise has been
a problem of first importance. While in
tropical climates, static is so
bad that the listener has been forced usual-
ly to confine his entertainment to the short
waves because of their greater signal
strength for the transmission power used.

The “Quaranta” has a revolutionary dou-
ble automatie volume control, which allows

|

invariably |

{
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dealers. Each

Advertisements are inserted at 5c per word to strictly amateurs. or 10c a word to manufacturers or
word in a name and address is counted. Cash should accompany all orders. Copy

SSIFIED

for the September issue should reach us not later than July 6.

GENERATORS

TURN  SCHAI'  INTO MONEY.
Aulopuwer shows you how eagily und
econvtnically  aute generators can  be
converted into A€, or 1.0, generslurs
amd .G morars. 2 to 10u0 wuolts ] for
sounl, radie, power, light. or welding.
No previols experivnce necessary—coni- |
plete information ald jn pew book, with

[ simple  insteuetiong  and  illustrat ions.

the R.F. tube to operate at maximum ef- l

ficiency, thereby cutting noise to such a
minimum that the receiver achieves the
highest known signal-to-noise ratio with
unmadulated carrier. The solving of this
problem made it praetical to incorporate
a sensitivity so preat that the receiver will

The Latest!—A 40-Tube All-Wave Re-
ceiver!

pick up from every corner of the world sig-
nals of less than 1,000,000th part of a volt.

In addition, the sensitivity is continu-
ously variable,

The Scott engineers developed a panel
controlled selectivity which is continuously
variable from 2 to 16 K.C. and which sepa-
rates stations alloeated but 10 K.C. apart
even where their field strength at the listen-
ing post varies as much as 5000 to 1.

The complete tonal range is amplified
throupgh five speakers, operating on three
separate audio channels: the first repro-
ducing the bass frequencics from 30 to 125
cveles, by means of a hass frequency band
pass filter, which amplifies all bass fre-
quencies rather than just one; the mlddle
having a flat frequency range from 100 to
6.000 cycles; and the third embodying the
same principles reproducing the high fre-
quencies from 3,000 to 16.000 c¢ycles, True
tone control is at the disposal of the
listener by means of separate Bass and
Treble panel controls.

Still not content to rest on these laurels.
the designers of this new set eliminated
still another reception shortcoming. The
usual amplifier power ouput of less than 15
watts is unable to handle peak passages in
concert or poapular musie.  Loud strong
passages distort or go “haywire” when the
full transmitted volume is put through the
speaker.  The power output of the “Quinr-
snta” was raised to 100 watts, so that all
the volume transmitted ig handled without
any distortion detectable to the human car,
even when the volume is turned up to a
point where the set can be heard a mile
away,

Emdorsed by thoussmds,  Only $1.00
postpaild.  Autopewer, Inc., 44 .
Hoyne Ave.. Chicago.

“HAM' OFFERS AND WANTS

RELL EIGIFT TULK ALLWAVE]
Miihwpst -
e

1
rudio  Mequerney,

skyibder
1wer
-l

all D
W allwave peeviver.
Wiall, Chanme, RKans,

it Larg

MISCELLANEOUS

OHM'S  LAW  CALCULATOR—'
Lightnlng Sihle Rule: solvea all prob-
lems of Voltage, (urrent and Realst-

l ance, Power, Wire Sires

& | and how

| Merviee,

etc. Range: 1 SHORT WAVE COMPONENTS

micro-amp. to 1000 amps.: 1 micro-volt
n'a‘ 10.0010 \'ollll: 1 micm-gl&m to 10 meg-
ohms; 1 mirro-watt to megawattts; 4 DBAKELITE PLUG-TN cOILs.
wire alzes 0 to 36 B. & 8. guuge. In- woundd on libe Jlnmw .30, tall fuems
troductory  hrlce £1.00 prepald.  The' 30 afx prong .60, Nuel. T9% Birel
Dataprint Co.. Boxr 322, Ramsey, N.J. “cranion, pa. T i

TARGATNS:
tionally  kinown
Tor 3.0
Write nw

SHORT WAVE RECEIVERS

£ oal low prives.
) are luterested In
v Linhd Shiehl Produets
6010 =1, New Yok

CRYNTAT. SET—2100 MILE REC-
unl,  Blueprint 14 Distane Aindrl
| with “Madiobuihler” yvesr— Labe

Co., 17 Wes

QSL—CAROS—SWL aratories. 151-A Liberty, San Fran-
WK X BESINESS:  gxT s i
NAWWL's! Ne Tqui New Lleas, T S ETA®
Stapne! Trighit Din 0 e L, BUY YOFRRECEIVER ON HINDx:
Lude fo unler.  Samples, | a8y Pavmemn™ Plan. write hi

olots $1.00. N ! :
W & Fdgarton, 19 8. Wells 8t., Chicago,
| 1lissois.

SHORT WAVE TLINTENER'S.
QSLs Cards.  Reply getters. Samples
INtampsy. WoR-E-8-N. 1827 Caue,
Toledo. Ohlu.

U, Tupeln, Miss.

TELEVISION

OSL, SWT CARDK, NEAT, AT-
rractive,  reasonably  priesd. samples
free.  Milles, Prisder. Amhiber, FPa.

TELEVISORR, KITX $100, $i.0i
15,00, Years of experience.  Aithwr
'olil, 2131 P'alms. Dretroit. Mich.

Section.

Some of the most suceessful radio supply houses and parts manufac-
turers started with a two or three line advertisement in the Classified
Anything that can be used by over a quarter of a million
readers can be advertised profitably.
dollars of bonus money have been distributed among three and a half
million men, money will be civeulated more freely.
months are just ahead of you.

Now that nearly two billion

fibelbest Bbuying
Take advantage of your opportunity.

THE ONE AND ONLY

- Encyclopedia on Short Wayes

| By C. R. Leutz and R. B. Gable

B

® Purtial Contents of “Short Waves” ®

Applications)

AMATEUR SHORT-WAVE EQUIPMENT

Don't forget t
a MONEY-
fiedd with it

hat  this comnrehensive
‘W BUARANTE 1

WAVES by Leulz and (able.

RAD10O
103 Hudson St.

384 Pages—Over
345 1lustrations
Bound hand-
somely in red
linen, stift
covers. Size 6x9”

tumn it within three dass for refund. = 1'se
the eoupan at the left fur ordering sour copy of “"SHORT

PUBLICATIONS
New York, N. Y.

‘-quUI{T WAVES™ s writte
)

hy Leutz and_ Gable, two foremost Fudio
atithoritivs. You will remember Charies R, Leutz as one of the pioneers
in radiv. alsu desixner and manufscturer of the famous LEUTZ Transoceanic
Reeeivers.  Mr. Rabiert Galle onwnvd and onerated one of the finest lom power
brombrasting stations in the country.  Ile is well known as an experimenter
and 1esedrch worker in sekentifie fields.
Cangidering the value of this ook for «data alune, its eost should really be
more than vriginally asked. Tut when you see the illustrations In the Dhook
you wHI manei at how thie luok could be sold for ONE DOLLAR. It
originally suld tar $1H 48
Tlie book I8 printed vn a very expenslve super-culendered paper,
38 puges with over 315 photographic illustrationg and sliagrams.
of these boaks i3 nat exneeted to last long,
e]nllyh-s \\-illklu- I;null.-nhh-. lnlllll-‘t .\i(l\\'- be sure to tell your frieuds about
thia  retmarkable value. wl the cuupon  toda; for 0
CNHORT WAVENST Iy Leutz and Gable. o WAL Gl

It comtains
The supbly
Once they are gone no additlonal

YOU SAVE $51.98 JUST AS LONG AS THE
SUPPLY OF THIS BOOK LASTS! THIS
BOOK ORIGINALLY SOLD FOR $2.9%&

“SHORT WAVES" is the most important and compre.
henslve volume of short-waves ever published, This book
has EVERYTHING on short-waves—it [lterally contains
a_eomplete education on short-waves,

MAIL COUPON TODAY!

Hi
SHORT WAVE PROPAGATION |
COMMERCIAL RADIO TELEPHONY RADIO PUBLICATIONS, Dept, SWC-8-36

AND TELEGRAPHY | 103 Hudson Street. New York. N.Y.
SHIP TO SHORE RAD1O TELEPHONY o e . . »
DIRECTIONAL ANTENNAE ket 2o 1) i) oy remittanee ol §
TELEVISION Ui uf CSHORT WAVES Ly 1, Cislle. 1 wnderstond
AIRCRAFT RADIO EQUIPMENT B {F o Witlun theve dase 1f 1 el el
SHORT WAVE BROAOCAST RECEIVERS v ed and my wioney refunded
ULTRA SHORT WAVES (Medical and Surgical

wlume is sobd on NAME i e st :
{ You are lwot satis
ADDRESS ..
CITY STATE

linclude 15¢ extra to cover mailing charges)
125¢ foreign countries)

Please mention Spront Wave Crart when writing advertisers

wWWW.americanradiohistorv.com
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Hudson Four Tube AC-DC Radio

Tubes |/38. 1/76, 1/6C6, 1,6D6

ILLUMINATEOAIR-
LANE ] IAL. Kilo-

calilnation
)

K.C 17 Me-

ters 1plet h

and lonx wave hane
switerh

a es.
nllmmﬂ';: 1
pi $6.95
o XTI{A -Short Wa

- I; il und swhe
6.500 15.C. (46-130 Melers) ! letter S tu ahove

300

tode! $1.00

Laihg wiave bar i switeh 1 35 ko1 LR ]

,\irlﬂ‘ﬂl for use abread only. add  lett ¥ te
$1.25

'honnﬂnph Jucks... $1.00

CONTINENTAL

5-TUBE AUTO RADIO

Thia is the finest G5-tube set $ 95
ever offered. Regular price 1 6
$20.95 . ' Special P

Complete with § tubes, ready to use.
Nothing else to buy.

5-tube sunerheterodyne circuit-—very se-
lective, extra sensitive, marvelous tone.
Can be installed in 15 minutes in any car.
No suppressors required.

FOR YOUR VACATION

WRIGHT-DE COSTER
7-TUBE FARM BATTERY RADIO

These taifos, hrand
new. in scaled factory
Cartons, wi operate
with W or 3¢ Uy of
tulses.  Reguires $-40
12" nd one (1)
Adr cell bLuatrery
ot
Limlted number at
this  priec.  Cun-
plete wih full h

:nm-l-uu« less bl $4 95

eaxly B Hatteries Valts 78¢ each
0 tyne tuhes (o 34¢
Tiver ready Alr Call Balteries $4.09

AC-DC Filter
Chokes
Snall, compact units designed for
use in AC-DC midget sets. W

peda 60 mils.  Aviilable in sizes
from 200 to 500 ohms.

No. AD-L10
\'2‘('" 't ICE 25(:

SPECIAL OFFER|

DILCO R.C.A. Licensed o
1009, Triple Tested TUBES 3
YOUR CHOICE 1ONLY
ANY GrRoup 5190

Quan. Type Quan. Typs
3 30 3 24A
» 12A7 4 35-51
3 A8 4 36
12 o7 4 47
6 26 4 42
6 A 4 6D6G
6 i2Aa 4 973 Quan. Type
4 30 4 20 4 — 485
1 31 4 33 3 6F1
6 UL 6 16 3 2A7
6 56 4 146 3 32
2 & 484 3 39
866 RECTIFIEHS .11

GENUINE CONDENSER 527725

ELECTROLYTIC CONDENSERS

WET
300 Volts
et

4 MFD 15e

6 MFI» 20¢ Tobufar Condenser

All Sizes.. 400-600 Volts

8 MFD 23 1 4c en.
. 002 - 10c per
10 MPED> 30e .00}.]3¢ ea -1 mm
a 2 e | o0 or c e
12 MFD 335¢ .m' By . £1.00
14 MITD 40e | .02 ‘ per 5 [ per
.03 doz. Z.
MFD 45¢ 1 MI‘I) 13¢

Hum Free Power Supply Pack

'Thls I'ack will supply 6.3

Fllainent voltage.
lure Rectitlell DAY 350
volts at 80 MILS 6 AMI'S
ior Filament.

Complete Kit $2.49

with wiring «dlagram and
drblled  ehassls less tube.
unwired. Wirlag H0c ex
tra AD—201. KO- Rectifier

@ tive cxrra 3se shlpplig

welght, 12 1hs.

Three-Gang Midget Tuning Condenser

Capaclty .000365 ml’
Measure 3% x|

shaft

Lk

\\ ith mpensating

No,AD-113 YOUM PRICH

69c

Four-Gang Tuning Condenser
Cabaelty Q00265 o section. s
R rass plates. Ship. wt. ~
NO. AD-113 YOU'RR I'RICE 20(:

Midget Variable Condensers g
ol use s antenn L trimmers

sln rt-wave setg and d .J:l v ml-'r tun
) [FIH £ 113 41> X i
I Iy 20 mn 'lquI muml -te wihh
K ahd  puint 9; Ning hale mounting Yy solid
irass plales.  Nhip, wt 1y,
Na. AD-117 YUUIL I'RICE 25¢
FREE 63-page catalog and treatise. Soml stamp
[u)t ot FIREE treal a L which
Coniaing nouwh tluable data aml ra

Ihere ts ne oblizatien involved. Absolutely free.
Lok sent by return mail

R.C.A. Phonograph Motor
This 15 the same sturdy
motor uged in the high-
est  quality phonogranhis
and  combinations made
by H.C.A. Victor. List
1'rice $18.52 complete with
turntable, Designed for
110-120 volts. A.C.. and
avuallable for either 93
or 60 ecycles (please spee-
iy which when ordering.)
For 74 lu'\[ records.

b

8hip. wt_,

NeAD I '$3.95

LIMITED QUANTITY
Yaxley Band-Changing Switch

Designed  rcspecially  for
allewave geta.  Heavy si
ver plated cuontuets. 1'or

ssts of si '-L 12 decks
Tangs i 1 Four
|1u-i!lt,ns [ 6 .!‘t'lhnl for

short-wave a3 well 43 for
analyzers. List price $4.32.  Never before offered at
the low price shown below. Shbip. wt., 1 1t 9

No. AD-111 C

BANDSPREAD VARIABLE CONDENSERS
Available with 11 plates, (approx.
L0003 mf); 13 plates. (.0003 mfi;
17 plates. {00063 mf); 23 plates.
1. 0005 mfn i (.001 mpD).
IFor 2hert-unve bandspresl recelve
re as well us Tor stamdard hrwadiasl at

fong-wave recelvers, Ship. wt., 2 (hs
No. AD-116 Variable Condensers—each 25¢

G. E. POWER TRANSFORMER
Munufaclured by General Eleetric. A well designe
transformee. flas (‘J volt tilamwnt winding, ;)ps;ﬂ:eg
fur 110- 1.'0“4"« - u-ﬁ( =09 \'m-c-

[ V.

" TR of su luln- 750 V]
T I'lnh l\, m.nr cuerent il.ln
Hal l

No. AD. |u| i " e
transformer, 75 mils 99c

No. AD-102, to ¥ tub

:.ms‘nl;nn-ra lluu Imll . $l'49
0. =103,

transformer, I‘B.?.';umlllg by $1-96

R.M. A, Color Coded Carbon Resistors

These are all Brand New :lock
, lou Assurted s.n\~ B0 uh

fzes  pruar nlu a
« cutucy resistors.
Cnmplete aaqor!mcnl. 100

lmll\i-lu 1l slzes. .2c u.u 'I

Q\\ el AD 1383- lurlrlng weight

Unshnelded Power Transformers
6-8 Tube 6.3 wvolts
These tranglormers. the produets of
one of Americu’s largest rvadlo fac-

tories, sire birat hew tube, 8.3
ament. I8y ent velt, 750

volt, (v Color cudr wram

with €urh vne: Ideal for renlncenwent

cr_for nesw 4els

AD-201 G-t uhe unshieldes =
{rgnsformers $0.63

AD-202 8-tube unsh unafoziners .88
AD.203 10-tube U ] transforniers 1.15
UNIVERSAL UTILITY MOTOR

‘I'hese motors will oheérate on
= Sl

NEARY Wdcs
Shipplng wel

AR GG $l 39

Chokes \I>—JO|

58 MARKET STREET

MH SHORT WAVE R. F. CHOKE

- 3; These o In*-' Chokes 1'ie Wound on isolantite forms
: AFe U CVery W =peclal 1‘je \\'uu d

Successors to Radio Trading

Resistors A J03

Dept. S-7

AC-DC LINE CORD RESISTORS

I the following sizes 13.
190, 200, 200, 370—3500 ohm. Line l'z.ls
¢

150,_160. 130,

Company
NEWARK, N. J.

ﬁ»mmm»)@\

Complete parts in stock for ull diagrams appearing in Sbar.r Wave Craft, Radio Cruft, (ST, Po[utlm Mechanics, etc.

UNITED RADIO COMPANY

Short Wave Scout News

(Continwed from page 220)

month. (All ES.T.)

YVR—9.14 meg. Heard broadecasting one
evening at 7:30 to 8:30 p.m. Very good.

FVA—B.96 meg. Heard telephoning 'aris
at 2:25 a.m., April 26th.  Fair.

SUZ—13.83 meg. Heard 1:45 to 2:10 p.m.,
on April 2Tth. Call London. Very good.

IDU—13.38 meg. Calling Italy on April
26th ut 2:40 p.m. Poor.

HP5K—6.05 meg. Broadcasting on April
28th at 5:00 to 6:00 p.m. Good signal.

(‘BQGO——Q 60 meg. Broadcasting on April
29th at 7:00 to 8:30 p.m. Good.

RKI—15.04 meg. Broadeasting on April

30th at 2:00 a.m. Fair.
W2XGB—6.42 mey.

it 3:30 p.n. Good.

HI7TI—-6.80 meyg. Broadeasting May 2nd

4:30 to 10:00 p.m. Good.

LRX—9.59 meg. Broadeasting May 3rd

10:00 to !1:00 p.m. Very good.

YNLF—6.45% mep. New wave. Heard on

May 5th at 6:30 to 7:00 p.m. Fair.

Veris received—YNLF and W9XAA 25
meters; P'II1 25 meters. VPD, SUZ and

0AX1D.
WM. . PALMER,
7210 Ridge Rd..
Purma, Ohio.

Broadeasting on
April 27th at 8:00 to 10:00 p.m. Very good.
WCT—13.40 meg. Calling WNC May 1st

New "Ham" Apparatus

(Continved from page 217)

@® A NEW line of stand-off insulators has

recent!y been released for the amateur
and experimenter and five different sizes
are shown in thv photograph. One meas-
ures 2%” high and has a base of 134”
This is the largest one and has a screw-
thread at each end. The next is 19/16”
high and is provided with a jack for a
Another
smaller one, identical to it is 1”7 high and
has a juck. The next is like the |” insulat-
or, except that it is tapped at both ends for
an 8-3Y serew. The smallest measures 8"
and is tapped at either end for a 6-32 gserew.

standard banana type plug.
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Short
i Scene With Press

| @ THE press reports which commanded
| the attention of the whole world for
| nearly two weeks, during the heroic res-
cue work carried on at the scene of the
Moose River gold mine in Nova Scotia,
were carried to a great extent by an ama-
teur short-wave link between the mine
and Halifax.

There was only one telephone tine con-
necting the scene of the Moose River
nmine, and press communications were in a
bad way until the Canadian press awak-
ened to the fact that amateur radio men,
with their short-wave sets, might bridge
the gap and they did.

Local members of the Halifax Amateur
Radio Club, which is associated with the
American Radio Relay League, stepped
into the picture by establishing a low-
power battery-operated transmitter at
Moose River, manned by a small group of
amateurs under the leadership of Mr. Ar-
thur Crowell, the Section Communication
Manager of ARRL,

Waves Linked Mine Rescue |

In Halifax at the home of Mr. Clifford |

Short, a receiving and relay transmitting
station, connceted through with the office
of the Canadian I'ress, was established
with another group of amateurs who

Where short-wave messages from the
mine-rescue scene were picked up and put
on the “press” wires.

worked in relays. During the whole time
these short-wave amateur operators hard-
Iy knew what sleep meant. Owing to the
range of the low-power sets used at Moose
River, these boys had to find ways and
means of keeping the communication un-
interrupted, as newspapers werc becoming
interested all over the continent; and to
overconte the interference with the 80-
mneter band, particularly at night, from
other amateur stations in different parts

termediate relay station at the small vil-
lage known as Musquodoboit, which is lo-
c¢ated about 50 miles from Halifax.
Practically every word published by
Canadian Press in the Canadian news-
papers and their affiliations in the United
States, was handled by a net-work of
amateur short-wave telegraph stations. So
successful was this “amateur network”
that it was not long before professional

at the mine, to pive a similar service to
other Press Associations. Individual cor-
respondents of newspapers of course were
sending out their own stories over the one
reliable telephone circuit, and after the
first two days a short-wave transmitter was
cstahlished for the British United Press.
The “amateurs” with their hastily assem-
bled equipment, worked along side of pro-
fessional short-wave operators sending out
| “news”™ and stayed on the job, not only un-
til the men were rescued. but many hours
afterwards, until the full details of the
rescuc could be transmitted to the press
cverywhere,

When the Canadian Radio Commission
established the National network, VE9HX
(short-wave station) ecarried the same
broadcast as CHNS (the broadeast stn-

| tion, on 930 ke.).

of the continent, they established an in- |

apparatus and operators were established |

At Last!
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The Perfect

CODE TEACHER!

NEW MASTER TELEPLEX

For begi 5.
experienced op-
erators, a nd
schoolroom. The

Can be recorded

NO BATTERIES
NO WINDING
ALL ELECTRIC

1t s
“iple
ecqual

the same in prin-
atnl m opevation is
1o the Wheatst

mie

Perfoator and Trausinit-
ter, which cost over §1.000.

“HAM” SPECIAL ,

on one tape.
BUY IT OR RENTIT
Send for Folder S8 which
telis you how to get ¢lu
use of this  instrumont
without huying it, No oh
tigation. We furnish com-
pnlete course and persenal
instruction with a muonex -
back guarantee, Low cosh,
easy forms. Write tuday
for infornation.
Standard Teleplex
highly  cilicient  cadc

teacher using heary speeially prehaled wased pana
tape, having two rows of perforations, Write for Fiee

fokder

W

We are ‘the originators of this lype instrument.
TELEPLEX CO.

12 Cortiandt St.
The New Master Teleplex “The Cheice of Those Who Know

New York City

VEST POCKET SOLDERING IRON

-

irons twice its size.
14 ineh in diameter. By using the highest
grade elements. it heats up in half the time

of ordinary irons.
faction or money back.

Sent

Prepaid for.

Smallest good iron
now on the market.
Will do the work of
Only 11 inches long.

Guaranteed to give satis-

$1.00

Gotd Shield Products €o0., 17 West 60th 5t.. N. Y. City

oWl

.

A s e

Ao

At

READS AND

N 0 ONE'I'HEN DISCARDS

SHORT WAVE CRAFT

An

States

is made of heary
covered with hl’ac

ingenious

prepaid

Readers keep their copies for years as u
steady seference and thousands of letters at-
test to this.

Ir is now possible 10 save your copies and
for this putpose we designed a splendid
binder for you which hotds twelve copics. It

substantial material and is

k grain leatherette.
name of the magazine is stamped in gold on
the cover.

1 i mechanical
provided which makes it possible 1o boid the
copies flar wwelen reading from the binder.

SHORT WAVE CRAFT Binder as
described,

in

The

arrangement is

Canada and forcign countries
We accept money order, check, stamps or cash.

the United $12_5

25¢ extra.

SHORT WAVE CRAFT

49-101 HUDSON S8T.,

NEW YORK. N. Y.

Ry Ry Ty iy iy gy Ty iy

N R g i iy iy Ty sy iy
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Without doubt you will have to go a long way to buy bhetter
books on shert waves than vou find on this page. Each book is
written by a well-known authority on short waves . . . each book
has been carefully illustrated with photographs and diagrams to

make the study of this field of radio much simpler.

AUGUST, 1936

are the Six ST
"WAVE RADIO" BOo

The volumes

on this page are the finest hooks on short-waves which are pub-

li
out for yourself how fine they are.

ished anyvwhere today. Order one or more copies today . . . find
Prices are postpaid.

How to Get Best Short-
Wave Reception

By M, HARVEY GERNSHACK
This book tella ynii everything ¥ynu ever wented to kmow
sliout short-ware reception
sninnnl radio listener snd radio fen for
hin long ssperiencs in tadic receptlon

t

; in One e, enet ensbled te pull in stations from all
aver the globe, even sruall 100 watters. 10.000 miles swny. At
why is it that the nest fellow. wirth & muel batter and inore
sxpemrive squipment. ean only pull in the powerfu! stetiom
1hat any ohil et without much ade?

18te hnowledee of short waves -n.| how
= ehnpters of rhia new ok
nd what ean the listener haar
e comveriee?

n in on the short waves.

AT Pk SN SATD £ 53 A ks

A#tinl aystema Tt ehor
7 Yarifieatinna from shor arations.

o bank risken azcsllent vn.h wttar. Thers sts many
short-wava raception nh-t avep vome of the “old-timers” do not know. Hs surs

_ 50c¢

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

'l‘llls i3 the hest and most up-to-date hook on
the suhjeet. It is edited and preparsd by the
editors of SHORT WAVE CRAFT, and contninz
a wenlth of materlal on the lmilding sml oper
atlon. pnot nnly of typleal short-wave recelvers

i
to ged it

40 lilustrations, 72 Pages.
Stiff, flexible covers

How 1o B
I!I),Bcuo

but short-wave converters as well. Daozena of 1 OPERA]'E

short-waves sets are found [n thix beok, which |
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Yes! The globe revolves!

VER in the six years that SHORT WAVE CRAFT has been published, have we found anything

that is as wselwl and ornamenial as the WORLD-GLOBE LAMP we now offer free to our readers.

This beautiful WORLD-GLOBE LAMP measures 17145 high. The attractively colored shade,
with nautical and map designs, is 8 in height and 16” in diameter. It is made of fine quality parch-
ient, highly glazed, to assure long life. A slightly damp cloth quickly removes dust from the shade.
e 614" globe, printed in many colors, has a full meridian, and rotatcs. 1lundreds of names—coun-
tries, cities, rivers, oceans and others are clearly printed ou the globe.

Another feature on this WORLD-GLOBE LAMP is the worable hour scale found at the north pole.
'This permits determining the correct time in any part of the world.

The metal parts are finished in antique bronze. A piece of heavy green felt is glued under the base,
thercfore it may be placed anywbere, without fear of marring table, desk, erc.

The weight of the WORLD-GLOBE LAMP is nearly three pounds. When packed for shipping, six
pounds.

Here is the way to get this beautiful prize. Fill in the coupon in the right hand corner——cut it our and
mail it to us together with your remiuance of $2.50. You will receive a full year's subscription (12
months) 10 SHORT WAVE CRAFT—the greatest short-ware wmagazine in the world 1oday. 1n addi-
tion, we will send you absolutely FREE one of these handsome WORLD-GLOBE LAMPS, O/d sub-
scribers may renew their subscription now for another year following expiration of their present one and
still receive this WORLD-GLOBE LAMP,

Only a limited number of WORLD-GLOBE LAMPS are available. Take advantage of this offer without
delay in order to insure receiving your free gift. RUSH THE COUPON TODAY.

WHAT THEY SAY ABOUT THE WORLD-GLOBE LAMP!

MAIL
COUPON
TODAY!

-----------------'
Very Well Pleased Unique, Beautiful and Wouldn't Take $15.00 SHORT WAVE GRAFT SWC-836
Gentlemen: Useful For It I 99 Hudson Sireet. New York. N, Y, :
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parct vr;t:l#nc:}l‘-’ledfy !hﬂ\;‘;u‘:lll- g, larze glohe. bt [ expoct ',::",‘i;"l;‘g}::c;";:{"“:'.:‘:" e I chart next to coupon for shipping charges on |
. - usc O HNial ne  mtic) .
&T‘:Eg "'l;‘ fg{:’(‘)‘a"!ll_m\::';‘fr more frequently and | with hear the foreign statlons. § WORLD-GLOBE LAMP. ]
3 l;o;._m,2 A el equal watixfaction. It goes Warren G. Ryder. [ - - [}
E‘MF - fine with the new Hammer- Rarnstalle Radio Shop, ( ) koeloged aind m¥ remittance of $LI0, please
TRain. lund *‘Super Fro. Barnstabic, Mass, I gend me the WORLD-GLOBE LAMP by ex- I
William E. Sloan. Jr., T. 1I. Warnock, nress. eallert, I
67 Exchange street. N9 Elm Street, P.?.: Many thanks for the I
Rochester, New York. Meriden. Connecticut, lamp WGR i ]
l NAMG it e arer e s ety - o '
How to Order Your WORLD-GLOBE LAMP g I
Simply fill in the coupon at the rikht and mal) together with eheek or money order. Register Yetter If eash or eoln [ | ]
is sent. To rover shippin eharges on WORLD-GLOUE LAMI’, add fo your remlttance the amount indiested. 1f you 1 1
are located: Kast af the Mississippi add 35 cents: Retueen the Mississippl and the West (oast il T0c; Foreign Cliy . State
Countries xdd $1.30. .Any excess remiftznee will e refunded. 1 Send remittanee 1 form of cheek or maney order— 1
rvegister letter if it containg eash ar unused 17, 8,
SHORT WAVE CRAFT e ey l
99 HUDSON STREET NEW YORK, N. Y. | e =
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Read whal fiappened

I'll take your training.
That's what S. J. Ebert
said. He has made good
money and found success
in Radio.

ves 7\ 10 these

Lwo men

[Wwo 7

I'm not interested.
That's what this fellow
said. Today he would
be ashamed if 1 gave you
his real name.

will Train You at Home in Spare Time
for a GOOD JOB IN RADIO

These two fellows had the same chance.
They each clipped and sent me a coupon,
lik> the one in this ad. They got my book
on Radio’s epportunities.

S, J, Ebert, 104-B Quadrangle, University
of lowa, Iowa City, lowa, saw that Radio
offered him a real chance. He enrolled.
The other fellow, whom we will call John
Doe, wrote that he wasn't interested. He
was just one of those fellows who wants a
better job and better pay, but never does
anything about it. One of the many who
spend their lives in a low-pay, no-future
job, because they haven't the ambition, the
determination, the action it takes to sue-
ceed.

But read what S. J. Ebert wrote me and
remember that John Doe had the same
chance: “Upon graduation [ accepted a job
as serviceman, and within three weeks was
made Service Manager. This job puaid me
$10 to $50 a week compared with $18 1
earned in a shoe factory before. Eight
months later I went with Station KWCR
as operator. From there I went to KTNT.
Now I am Radio Engineer with WSUIL I
certainly recommend the N.R.I. to all inter-
ested in the greatest field of all, Radio.”

Get ready for Jobs like these. Many
Radio Experts make $30, $50,
$75 a week

Spare time and full time set servicing; in-
stalling, operating, maintaining broadcast,
aviation, commercial, police, ship and tele-
vision stations. Opportunities with Radio
dealers and jobbers. A service shop or re-

Get my FREE LESSON on Radio
Servicing Tips

1’1} prove that my truining 1s Dractical. money-making in-
formation, that it is €asy to understand—that 1t is just
what you need to mrasler Rudio. My samble lesson text,
'Radic Receiver Troubles—their Cause and Remedy™ covers
w long ligt of Raldio re
reiver troubles i AL 1L
4'., battery, universal, au-
to. T.R.I%.. super-hetery
dyne, albswave and other
types of sety, Amd a rivss
reference svsiem gives Fou
the probable csuse and a8
quick way to lovate and
reidy tliese set trouliles,
A spevisl section i3 de-
valed to receiver eheek-up.
alignment. balaneing, neu-
tralizing ardd lesting, Get
this lesson Free, No ub-
ligation. Just mail coupon

“T want to help you.
If you are earning
less than $35 a week
I believe I can raise
your pay. However,
I will let you decide
that. Let me show
you what I have done
for others, what I am
prepared to do for
you. Get my book,
read it over, and de-
cide one way or an-
other.” J. E, Smith.

L bW

tail Radio business of your own. I'll train
you for these and other good jobs in con-
nection with the manufacture, sale and
service of Radio sending and receiving sets,
auto Radios, loud speaker systems, short
wave sets, etc.

Save Money—Learn at Home, Money
Back Agreement Protects You

Hold your job. I'll train you quickly and
inexpensively right at home in your spare
tinte to be a Radio Expert, You don’t need
a high school or college education. My
650-50 method of training—half with les-
sons, half with Radio equipment—gives you
broad practical experience—mauakes learning
at home easy, fascinating, practical. I will

| L. E. SMITH, President, Dept. 6HB3
1 National Radio Institute, Washington, D. C.

i Dear Mr. Smith: Without obligation, send me the Sumule
Lesson and your free book about spare time and full time
Radio opportunities, and how I can train for them at horme

§ in spere time. (Please write plainly.)

agree in writing to refund your money if
you are not satisfied with my Lessons and
Instruction Service when you graduate.

Many Earn $5, $10, $15 a Week in
Spare Time While Learning

That’s what many of my students earn in
spave time while taking my Course. [ send
you Extra Money Job Sheets containing
tested plans and ideas to help you do it,
Many students have made $200 to $1,000 in
spare time while learning. Nearly every
neighborhood offers a spare time service-
man an opportunity to make good money.
I'll show you how to “cash in”—show you
why my Course is famous as “the Course
that pays for itself.”

_Find Out What Radio Offers You

Mail the coupon., My book is free to any
ambitious fellow over sixteen years of ayge,
It tells you about Radio’s spare time and
full tinie opportunities—about my Course,
what [ give you, what my students and
graduates do and earn. There is no obliga-
tion. Act teday. Mail coupon in an en-
velope or paste on a 1¢ postal card. Do it
right now.

J. E. SMITH, President
National Radio Institute, Dept. 6HB3
Washington, D. C.

Q NAME.
[

] ADDRESS ...

1 crry

‘‘‘‘‘ STATE. TR 3. & | '

IF YOU DO NOT WANT TO CUT THIS COYER—SIMPLY WRITE US ON A POST CARD
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