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Ravio is a highly specialized husiness. As it develops
it is becoming more exacting in its demands. But radio
is the modern field of opportunity for theose who keep
step with its progress and pioneer in its opportunities!

There i1s a great need for trained men in the radio
industry. There is no place for untrained men. Experi-
ence must be accompanied by technical knowledge.

A pioneer in home study, the International Corre-
spondence Schools have kept apace of the times and
offer courses prepared Liv authorities, which give prac-
tical instruction in fundamentals and latest develop-
ments alike. The courses are revised regularly.

INTERNATIONAL

Nuame_ .
Street Address.

City_

* LINE TERM.EQUIPT. °

CORRESPONDENCE

BOX 2977-D, SCRANTON, PA.
Without cost or ohligation, please tell me all abont the NEW RADIO COURSE

If you reside in Canada, send this coupon te the Internatienal Correspondence Schools Canadiun, Lid., Montreal, Canada

STUDIO

Composed of 24 basic divisions, the Complete Radio
Course is designed to give thorough instruction in the
whole field of radio. The I. C. S. Radio Servicing
Course was prepared specially for men who wish to
become service experts. Study of it makes possible
leadership over competition. The I. C. S. Radio Oper-
ating Course is vital to mastery of operating and
transmitiing.

We will he plcased to send yvou details of any or all
of these subjects. Just mark and mail the coupon—the
information will be forwarded without delay. Why
not do it today—now!

SCHOOLS

Age

S:ate. __ i
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1 Will Show You Too

) How to Start a Spare Iime or Full Time

641

Here are a few examples

of the kind of money
Itrain “my boys "to make

Started with $5§ Now has
Own Businecss

“I started in Radio with $5,
purchased a few necessary
tools, circulated the business
cards you gave me and busi-
ness picked up to the point
where my spare time earn-
ings were my largest income.
Now I am in business for
myself. I have made a very

- Radio Business of Your Own
Without Capital

give you instructions early in your
Coursc for doing 28 Ruadio Jjebs eommon in
every neighborhood. many N. R. |. men be-
#in making money soon au.ter they enroll. I
show you how N. R. l. graduates have built
up good businesses of their own. 1 show you
how to install and service all ty.es of receiv-
ing sets. 1 give you radio equipment and in-
structions for building cireuits, tesiing equip-
ment, and for making tests that w.ll give you
broad. practical experience. 1 ugive you a
Money-Back Agreement and Liletime Em-
pleyment Service. Clip the coupon below
and get my free 64-page book. “Rich Re-
wards in Radio™-

&

J. E. SMITH, Pres:dent
National Kadio Instiiute

The man who has directed the

Home-Study aining of more

men for the Radio industry than
any other man in America.

I Will Train You at Home in
Your Spare Time

Hold your job untl you're ready for an-
other. Give me only part of your spare time,
You do not neced a high school or cellege edu-
cation. Hundreds with only a common school
education have won bigger pay through N.
R. 1. J. A. Vaurghn jumped from $35 to $100
a week. The National Radio Institute is the
Pioneer and World's Larest organization de-
voted exclusively to training men and young
men by Home Study for good jobs in the

-it gives you a full story of

Radio industry.

the success of other N. R. l. students and
graduates, and tells how you can start a
spare or full time Radio business of your
own without capital.

ManyN.R.fI.MenMake$5.,$10.,815.
aweek inSpare Time While Learning

Many of the more than sixteen million sets
now in use are only 25% to 40% eflicient. I
will show you how to eash in on this condi-
tion. [ will show you how the plans and
ideas that have enabled many others to make
$200 to 51,000 in spare time while learning.
G. W. Page. 1606-B Iifth Ave., N.. Nash-
ville, Tenn., writes: ‘I made $935 in my spare
time while taking your course.”

Get Ready Now for a Radio Business
o Your Own and for Jobs
Like These

Broadcasting stations use engineers, oper-
ators, station managers. and pay up to $5,000

profitable livine in work
that is play. '—Howard Houston, Route
No. 2, Box 454 E, Tucson, Arizona.

$700 in § Months Spare Time
“Although I have had little
time to devote to Radio my
spare time earnings for five
months after sraduation
were approximstely $700 on
Radio, sales, service and re-
pairs. I owe this extra money
to your help during the time
I studied and since kradua-
tion.”—Charles W. Linsey,
537 Elati St., Denver, Colo.

You Must Be Satisfied

1 will give you an agreement to refund every
penny of your money if you are not satisfied
with my Lessons and Instruetion Servige
when you complete my course. And I'll not
only give you thorough trnming in Radio
prmcnp}es, practical experience in servicing
sets, but also Advanced Training in any
one of five leading branches of Radio op-
portunities.

My 64-Page Book Gives the Facts

Clip and mail the coupon now for “Rich Re-
wards in Radio.” It points ocut the monhey-

making opportuni-

ties the growth of
my new book

§7396 Business in 2'2 Months

“I have opened an exclue
sive Iadio sales and re-
pair shop. My receipts
for September were $2,-
332.16, for October $2,-
887.77 and for the first

kadio has made for
you. It tells of the
opportunities for a
spare_time or full
time Iladio business

a year. Radio manufacturers use testers, in- ] :
half of November, 32.- speetors, foremen. engineers, service men, of your own, the It pOIHtS out
176.32. My gross receipts and buyers for jobs paying up to $6,000 a special

for the two and one-half
months I have been in
business hnve been $7,396.25. If 1 can net
about 20% this will mean a profit of about
$1.500 to me.”—John F. Kirk. Kirk Sales
and Service, Union Block, Spencer, lowa.

My Free book gives you many more letters

year. Shipping ecompanies use hundreds of
operators, give them world-wide travel with
board free and good pay besides. Radio
dealers and jobbers employ hundreds of serv-
ice men. salesmen, buyers. managers, and pay
up to $100 a week. Talking Movies pay as
much as $756 to $200 a week to the right men
with Radio training. My book tells you of

made hundreds of
other men BSuccess-
ful; and also ex-
plmns the many line
johs for which my
course traing you.
Send the coupon to

traini 1 . {
give you ntl ;)l;ll:‘ ghns what Radl/OJ

from N. K. [. men who made good in spare J d A g 5 3

: : : . : 4 the opportunities in Radie, Talking Movies, me today. Yon won't

Gne, gr S| Yiale- lninokhes) uf iy oA Set Servicing. Aireraft Hadio. and other bhe obligated in the ¥y
fields. least, W

.« NEW Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

Wwith the aid of this equlpment you can work

Special Free Offer

Act now and receive in addition to my big

J. E. SMITH. President
Dcpt. 3cB3

out with your own hands many of the things you free bock, "Rich Rewards in Radio,” this Nati 1 Radio Institute
read I our text boaks. From it you get the A C.. AC. Batter -xationa

valuable exporlence that tells an expert from a be Service M’mé‘a] OOnI . , g“d atte 15 Washington, D. C.
ginner. In o shorl time you have learned what It operated sets nly my students cou

would take years to learn In the field. lts train have this book in the past. Now readers

iny Mke thiz that puls the extra dollars in your of this mawazine who mail the coupon
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and experiments you perform are:  Measuring the noises of all mﬂ
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Y. E. Surrm, President,

adiEme s Phor National Radio Institute, Dept. 3¢B3

dio  Frequency Washington, D. C.

amplifieation Dear Mr. Smith: I want lo take advaniaRe of Your
and other vital Special Offer. Serd me your manual “‘Trouble Shooting
information is in D.C.. A.C, and Baltery Sets”’ und your book *'Rich

Rewards 1 Radio.”” which explaing Radio’s Oppertuni
ties for bigcer pay and your method of training men at
home In spure tlme. 1 understand thls reduest does
not obiigule me,

contained in it,
Get a free copy
by mailing the

coupon below.
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The chassis of the SCOTT
ALL-Wave DeLUxE is a
thing of beauty. Finished in
gleaming chromium plate it
ts dust-and-weather proofed
to keep its tremendous
power always ready for ser-
vice. Within this chassis is
the perfection resulting from
tests such as the one shown
atthe right—which matches
coils te their antennae ex-

actly within the third of a |1

turn of wire.

The New
IMPERIAL
GRANDE

Console

Fittingly this newest ad-
dition to the group of dis-
tinctive SCOTT Consoles
offers the most exquisite
console for the world's fin-
est receivet.

E

!

1933

ONLY SCOTT

a

\/
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GIVES SUCH RECEPTION~

Of both

Foreign a m{)

Domestic Stations
SCOTT Laboratory Technique begins with ad-

vanced engineering design . . . follows exacting
specifications for every component part . . . in-
cludes custom construction by specially trained
technicians who test and retest to assure the de-
gree of perfection that gives SCOTT Avrt-
Wave DeLLuxe Receivers the right to the title
of “World’s Finest Radio Receiver.”

And how the SCOTT ArL-Wave DeLuxe
lives up to its title! A twirl of its single dial
brings magic music and the sounds of foreign
tongues from stations 10,000 miles away as read-
ily as it gives superior reproduction of familiar
programs from homeland stations. Utter sim-
plicity in changing from one wave band to an-
other . . . just the turn of a switch—no plug-in
coils, tapped coils or bothersome connections.

Tone . . . Sensitivity . . . Selectivicy? What
would you expect from a receiver known as “the
world’s finest”? Millions of words from us would
bear less weight than the enthusiastic praise of
SCOTT owners. More than 19,000 logs of for-
eign receptions have come to us from them with-
in a year. In trial after trial SCOTT reccivers
continue to break all records for distance recep-
tion . . . for needle point selectivity . . . for gor-
geous tone richness unrivalled in radio.

Beforeyou buyanyradioreceiver learn all about
the finest one . . . that is warranted to give true
world-wide receprion and every part of which
(except tubes) is guaranteed for five years. You
will be pleasantly surprised to find that, in spite
of its custom-buil superiority, a SCOTT ALr-
Wave DeELuxe may be purchased for no more
than many models of ordinary receivers.

E. H. SCOTT RADIO LABORATORIES, Inc.
4450 Ravenswood Avenue Dept. SWC.3
CHICAGO, ILLINOIS

7he 15-550 MeTERSCOTT
B ALLWAVE Delune

THIS COUPON FOR N#£W BROCHURES

E. H. Scort Rapio LasoraTorIES, Inc,, INGTTTE by i b T T YD A T O B AT o
4450 Ravenswood Ave., Dept. swc.13, Chicago, Ill. Addvess N -

Send me, without obligation, complete information T TTToTioironrmmmrmmmeert
about the new SCOTT ALL-Wave DELUXE, includ-  Town. ... ... ... ... . . .. iiiiiiiiiinns
ing your new Brochures, “PROOF” and “The Crea-
tion of a Masterpiece.” SPALe . ooy 51 D e D BT AT W It T = 0TS
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Yours with a_

MIDWEST e ALL-WA!

Midwest Owner in Newfoundland Hears Trotsky in Copenhagen, Lord Lyttleton at Geneva
and Picks up French, German and Halian Stations with Ease! Midwest 16-Tube Set Accom-

plishes What Nine Other Radios Could Not Do.
: and Mr. Hampton's experience is being duplicated daily by thousands of Midwest
owners all over the world. Send for additional proof! The superlative performance of this
powerful set has established entirely new records of radio reception. Clearness, selectivity,
faithful reproduction of tone, tremendous volume under perfect control . . . a thousand
new delights await the radio enthusiast who has never enjoyed the untold thrills of one

hour with a Midwest 16-tube ALL-WAVE set.
With this masterpiece of radio engi-
neering you can reach out to the far
corners of the earth for the new, dif-

ferent and unique in broadcasting
. . . or you can enjoy the prograims of
your favorite stations anywhere in the U.
S., Canada or Mexico. Then when you've
had your £l of jazz, classical music,
daily news items, dialogs or the latest

radio headliners, you ecan tune in police
«tations, airplanes in flight, ships at
sea, amateurs, ete. A flip of a
switch gives you your choice of
the whole world of radie. Four
distinet wave bands with a tun-
ing range of 15 to 550 meters
give you long or shert wave
broadecasts at home and from
abroad . . . everything
worth while that goes over
the air

2
4

EXLL

Deal Direct
With Factory

SAVE 1 50%

Investigate . . . . mail the cou- E
“pon . ... get all the facts before NEW CONSOLES
you buy a radio. Learn how to  irhebines Midvest oate;

get a bigger and better set at a . conmles in the new

saving of 30% to B50%. Midwest e ™ et il 1o
sweeps aside the costly old-fashioned  fagis, Jeqinlom youcan
way of selling through distributors and

dealers. You buy direct from the Mid-

west factory. You save all of the mid-

What a COMPLETE LINE

radio! One
complete 16-tube

chassis with one dual-
ratio dial—new Super-
Heterodyne cireuit with a
range of 15 to 5560 METERS ....
No plug-in coils . . No trimmers to

adjust . ... STAT-OMIT TUNING SI.
LENCER gives in-between-station silence
....no tuning meter or Neon light required. ...

Large acoustically matched Dual Speakers.... New dlemen’s profits. Mail the coupon
CLASS "B” PUSH-PUSH Super-Power Amplifier with now. Get the Midwest cata-
six times the power of ordinary amplifiers.... Full band log: I bout our sen-
Automatic Veolume Control. ... Color-Lite Muiti-Wave Band og. Learna uf
Selector .. .. FULL FLOATING VARIABLE CONDENSER sationally low iac-
....Complete Scientific Shielding . ... Absclute tone fidelity tory prices, (‘,ﬂ“ (AL
....Image Frequency Suppressor.... Fractional Microvolt easy N N\oﬂ
Sensitivity . . . . Latest TYPE TUBES, Super-Triodes, Dual pay (Y
and Triple Grids. Two Full Wave Rectifiers. DUAL ment £ ext
POWERED—two scparate power transformers. A bigger. 1 d C\‘,,cv““w\\s
better, more powerful, more selective, finer toned P 7 G
radio than you've ever seen before , . , . offered at an positive
amazingly low price direct from the big Midwest guarantee of g8V . o0
TERMS factory. satisfactionor % }‘\'\6* 199, OWO ey me‘j .
' 0y . -
Be convinced—TRY IT 30 DAYS before you decide 2 ONe¥ back: 3 et jyolhs ) of fon. 890 Foctet
as low as to keep it. Don’t send a penny. Mail coupon right ~ Mall the cou- 7% (GanC " uesias o Woko®
noew for amazing FREE trial offer and complete pon, or write us §° novt “ge¥ ot Y00 _ ——
details. You'll be surprised. a postal NOW! '-"“\e y““geu\“ et .- T
Ssooo "“‘:“f wet e =
s (¢ el e
oy MIDWEST RADIO CORP. %" .
- - » . % G ¢80 e
Dept.195 (Est. 1920) Cinecinnati, Ohio 3 aad® wov™ T aqat®
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

Wanted: Short Wave Improvements

An Editorial by HUGO GERNSBACK

® THERE seems to be an idea among many short-wave

experimenters and constructors that everything worth-
while in short-wave radio has been invented, that the art
has now settled down to a humdrum existence and that
nothing more worthwhile need be invented.

Nothing could be further from the truth. No matter how
good the average receiver that you build is, there is still
a vast amount of work to be done before short-wave sets
can approach in effectiveness broadcast receivers as we
know them today.

This brings us face to face with the fact that the physical

requirements of short-wave sets are of a totally different
order than those of broadcast sets. The short waves, be-
cause of their enormously higher frequencies, present
greater technical difficulties than the lower broadeast fre-
quencies.
. In this short talk, I shall only discuss a few of the more
important problems which await solution. Inasmuch as
the readers of SHORT WAVE CRAFT now number more than
80,000, there seems to be no reason why some of them
could not solve one or more of these problems, and thus
make the short waves more enjoyable and practical than
they are today.

Automatic Volume Control

There is, for instance, the matter of automatic volume
control. In the large 8 and 10 tube broadcast sets, the
problem has been solved pretty well, but in the average
short wave receiver, due to the smaller amount of energy
which we obtain, the problem has not as yet been solved to
our full satisfaction. [ would suggest that experimenters
work along these lines and see if, by means of some new
hookups and with new tubes such as the Wunderlich and
others, a distinct advance cannot be made along this par-
ticular line.

Automatic Regeneration

Then, we have the question of automatic regeneration,
on which volumes could be written. It is a nuisance today
to fiddle around with the regeneration control in order to
strengthen the signal from a distant station, or indeed, to
get the station at all. The control, usually effected by
hand, is sometimes so critical that indeed it often requires
an expert to bring in the station. V/hat is sorely needed
is a good automatic regencration control, and while a num-
ber of experimenters are busily engaged in working out
the problem, so far nothing worthwhile has been developed.
The solution of this one problem alone will immediately
command the attention and the pocketbook of all short
wave experimenters and set-huilders; it would also help
the novice in operating his set.

Dead-Spot Elimination

Then, we have the matter of “dead-spots.” These are
usually caused by antenna absorption, and ean be elimi-
nated only by a troublesome adjustment of an aerial con-
denser. There are, however, other conditions that produce
dead-spots which have nothing to do with the aerial. It
should be possible to evolve a set in which dead-spots are

done away with entirely in an automatic manner, and the
problem should not be so difficult of solution. Here is
Just one little hint that I might give on the subject. It
is well known that when we use plug-in coils, we have as
a rule to change the setting of the antenna variable con-
denser. There seems to be no reason why, for instance, a
plug-in coil could not be provided with an extension which
will press against a variable condenser of the leaf type, so
that when different plug-in coils are used, the variable con-
denser would be automatically adjusted for that particular
coil. I would like to see this idea worked out. It seems
simple enough and easy for experimenters to put into use.

New Form of Band-Spreader Wanted

The nuisance of tuning is another bugaboo which has
prevented the short waves from being adapted by the gen-
eral public with the same enthusiasm as broadcasting. In
short waves, it is necessary to tune exceedingly fine, and it
requires a steady hand to do so until! you learn the trick.
There have been developed a large number of verniers
which make tuning easier, but these, in my opinion, are
not the solution. The solution lies in band-spreading. A
number of articles on band-spreading have been published
in the past, but even these ideas are mostly makeshift ones
inasmuch as the band has still not been spread far enough
apart and there are alsc other undesirable points which
crop up when some of the band-spread systems in vogue
now are used. What the radio public needs is an entirely
new kind of band-spreader which will make the tuning of
a short-wave set almost or just as easy as that of a broad-
cast set. The problem is not impossible of solution. It
requires a good deal! of experimentation, plus theoretical
knowledge of coils, condensers and resistance to turn the
trick. This problem alone, if successfully solved, will do
more for the short waves than any one thing I can think of.

“Noise-Free” Antennas

The amount of noise heard at times in connection with
short wave reoception is notorious. Many fine programs are
spoiled simply by extraneous man-made static. What is
needed is a good noise-free antenna. While it is true that
we have made considerable progress during the last year
along these lines, by utilizing transposition lead-in systems,
still the problem is not completely solved. In Europe, engi-
neers are now beginning to construct shielded aerials,
whereby a thin conductor is surrounded by a sort of rubber
hose which has a woven metal sheath on the outside. Of
course, such an antenna is expensive, and while it kills a
good deal of extraneous noise, it is still not the ideal solu-
tion because of its capacity effect. A good deal of experi-
mentation, to get away from this man-made static as far
as aerials is concerned, is required, and the sooner such a
system is evolved by our experimenters, the better will the
future of short waves be.

SHorT WAavE CrarT, of course, will be only too glad to
receive new data on the foregoing. If anything worth-
while is found, the editors will be happy to present it to
the rest of the readers for the benefit of all,
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to “diathermy.”

be influenced, ““pus-formers’ killed, etc.
short waves on warmth regulation and pancreatic gland and
blood sugar were studied, also replacement of the malaria
treatment by ultra-short waves in the case of paralysis.
The author also discusses the treatment of boils, matteration
in the jaw cavities, and pleurisy by ultra-short waves.

1933

Ultra-short waves afford locally limited heating by tuned
waves without touching the body with electrodes, in contrast
Thus definite nerve cells in the brain can

The effect of ultra-

Latest German ultra-short-wave apparatus in operation, Several different types and sizes of newest ultra-short-wave electrodes

with special electrodes placed on chest and back of patient.

for therapeutic treatments are shown above.

Ultra-Short Waves in Medicine

Latest Physiological Results Obtained and Treatment Deseribed

® THE application of heat has long

had great importance in medicine.
The expanding of the capillaries at the
warmed point and the stimulation of
the cell metabolism are often able to
decisively influence in a favorable man-
ner the defensive action of the body
against illness. By hot baths and com-
presses and by taking hot drinks, a
heat effect can be produced, but this
particular effect extends only to super-
ficial or relatively small areas. To be
sure, under a hot compress an expan-
sion of even deeper-lying blood vessels
can occur, but the heat applied hardly
penetrates deeper than the subeutaneous
fatty tissue, where it is carried away
by the blood stream of the capillary
network, which acts like a cooler. Such
measures do not lead to a noteworthy
rise in the blood temperature or else
do so only very temporarily, for our
heat regulation center located in the
brain respends to the slightest rise in
temperature and provides for the radi-
ating of excess amounts of heat. Only
in the case of failure of this heat regu-
lator can it come to damming up of the
heat and in certain cases heat-stroke.

Heat Effects Should Be Localized

Sharply differentiated from such an
overheating of the body is real fever,
which is produced through a stimu-
lated condition of the heat-center by
illness, under the influence of certain
poisons and of a metabolism changed
by illness.

If we wish to use heating for heal-
ing purposes, we can for one thing set
about to bring the whole body to a
higher temperature. It is, however,
more important to apply the heat to
very definite and specific parts,

By DR. E. SCHLIEPHAKE
(Berlin)

The heating of deep-lying parts is
possible only through electricity. A
direct current, which is sent through a
human tissue, produces heat within it,
the amount of which in a definite time
depends on the resistance of the tissue
and the square of the current intensity
(I*'R). The use of direct current, how-
ever, encounters an objection in the ex-
citability of our cells, especially our
nerves; hence the danger of electric
shock. This danger is also present in
the case of the alternating currents
generally used. Only at.an extremely
high frequency, more than a million per
seeond, is the danger excluded, and we
can without harm conduet through the
body such high frequency -currents,
which we also call electric oscillations.
In the current path there then results
a more or less strong heating effect.

The process based on this fact is
diathermy, founded by Von Zeynek and
Nagelschmidt. In this case the high
frequency current is mostly conducted
through the body by means of two
metal electrodes which are applied ex-
ternally. Now while it was formerly
believed that such a current flowed in
a direct path from one electrode to the
other, this view has been proven un-
tenable, especially by my investigations.
On the contrary the diuthermic current,
like every electric current, obeys Ohm’s
law and spreads in widely branched
current paths to the individual tissues.
The paths preferred are those of the
blood vessels which offer the least re-
sistance. So it happens that the cur-
rent often flows around the organs

www americanradiohistorv com

which are actually to be treated, espe-
cially if these organs are imbedded in
poorly conducting capsules of connec-
tive tissue or fat.

20,000,000 Oscillations Per Second

These conditions change in the case
of a frequency of about 20,000,000 os-
cillations a second.

The method of using these very high
frequency oscillations differs funda-
mentally from the otherwise usual cur-
rent conduction. Here we apply to the
body no plates, brushes, and similar
contacts, and we also allow no spark
passage between electrode and skin, but
use only the electric fields.

The clectromagnetic fields resulting
in the case of electric oscillation proc-
esses spread out in space like Hertzian
waves and at the same time follow the
laws valid for all electromagnetic
waves, including light.

The application of these Hertzian
waves for healing purposes has hither-
to encountered numerous technical dif-
ficulties. The use of the eleetric field
existing between two condenser plates,
standing opposite each other, has
proven very practical, as first proposed,
independently of cach other, by Schere-
schewski and Esau.

At both ends of a closed oscillatory
circuit are placed two plates, standing
opposite each other and thus forming
a condenser. The secondary circuit
must be tuned to the wave of the trans-
mitter, which can be done by lengthen-
ing or shortening the secondary circuit
or by changing the size and separation
of the condenser plates or the compo-
sition of what is between them (the
dielectric).
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How diathermal current (A) and ultra-
short waves (B) heat three solutions one
within the other. In an outer glass vessel
filled with distilled water are, one inside
the other, two porous containers with ani-
mal fat and .5% sodium chloride solution.
The diathermal current heats the outer-
most of the three “inter-stratified” suhb-
stances most strongly, while the innermost
“stratum” is only weakly affected. In the
ultra-short-wave field on the other hand
it is possible to warm the innermost
stratum more strongly than the outer
ones, if the wave length is selected in
proper relation to the concentration of the
substances jn question.

Body Becomes Condenser Dielectric

In our case this dielectric is repre-
sented by the experimental animal or
the part of the human body to be
treated. The effect of the field makes
itself evident, according to the make-
up of this substance, in a more or less
pronounced heating. This heat, how-
ever, is produced in the object in a very
different way than that which takes
place by means of conducted ~lectric
currents. In the case of the condenser
field there are no electrodes in contact
with the body, but instead we wuse
merely the field effect, which goes uni-
formly through all strata. Every par-
ticle in the range of the field is inde-
pendently influenced by it.

The strength of the heating can now
no longer be reckoned in the ordinary
fashion from resistance and current in-
tensity; on the contrary, the conditions
here are much more complicated. Both
perfect insulators and very good con-
ductors do not heat up at all, If, for
example, we simultaneously expose dif-
ferent salt solutions to the condenser
field, we note that they heat up with
different intensity. If we change the
wavelength, we see that the mutual re-
lation of the heating of these sub-
stances is shifted. A substance which
heated especially strongly in the case
of the first wave warms up less in the
case of another wave, and vice versa.
As Patzold has been able to show, the
relation of the conductivity of the elec-
trolyte to the wavelength plays a great
role. For every electrolyte with defi-
nite conductivity and dielectric constant
there is a definite wavelength in the
case of which the heating of this sub-
stance in relation to other substances
is especially strong. It is therefore
possible by the choice of a suitable
wavelength to pick out, as it were, one
substance from among the others. This
is shown very beautifully by an experi-
ment described by Esau. If the emul-
sion of an aqueous salt solution in par-
affin oil is exposed to the condenser
field, it is possible to bring the tiny
water drops in the mixture to the boil-
ing and vaporization points, while the

r
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Fever curve of guinea pir after irradiation of the neck with ultra-short Wwaves.

Mouth temperature is indicated by solid

total temperature need not rise above
60 degrees Centigrade.

Selective Effects Noted on 4 Meters

The importance of these effects in
medicine is quite obvious. Since every
tiniest particle is affected by itself, it
must be possible, by means of a definite
wavelength, to influence certain cells
or cell-groups in the body more
strongly than others. In experiments
which T performed together withOster-
tag on the brains of rabbits, it actually
could be shown that very definite kinds
of nerve cells can be destroyed, while
other closely adjacent cells remain un-
harmed. This phenomenon, however,
could be attained only with wavelengths
of 4 (four) meters or less.

A dependence of the effect on the
wavelength was alse present in the case
of bacteria. Pus-formers were killed
in the condenser field already at tem-
peratures which they otherwise per-
fectly well endured, and here too it ap-
peared that the killing took place faster
with a certain wavelength than with
others.

What prospects does this give us for
the treatment of ailments? Undoubt-
edly there exists a certain selectivity of
the individual wavelengths, a possibil-
ity of influencing certain bodily fluids,
cell complexes, or illness-producers es-
pecially strongly as compared with
other parts. On the other hand we
must not forget that most discoveries
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The lines of force: (A) with diathermy
(high frequency currents of ahout 1,000,-
000 cycles in the short-wave field and (B)
with ultra-shert waves.
The current loops are most strongly hent
where there is the least ohmic resistance,
i. e, along the net of blood vessels and
the sheaths of organs. Only a small part
in the case of diathermy penetrates to the
deep lying organ, enclosed in a capsule
(e. g. the kidney). The ultra-short wave
field on the other hand penetrates the
organs in a straight line, even in the case
of very different consistency.
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line, rectal temperature by dotted line.

thus far made have been on dead ma-
terial and on bacteria which were irra-
diated outside the body or in parts of
corpses. In the living organism, with
the circulation of the fluids, there are
entively different conditions, and it is
to be assumed that the make-up of the
bodies of bacteria ean change rather
extensively inside living tissue. It is
therefore in no way to be understood
that the samne wavelengths which act
on bacteria in cultures are also espe-
cially and strongly effective against
bacteria in the seat of illness; rather
perhaps other wavelengths will give an
optimal effect. To find these will be the
main problem of future research, but
it will require difficult and careful in-
vestigations. Thus we are compelled
to search further and must be satisfied
with the result learned so far, that all
the wavelengths thus far used in the
range from 3 to 15 meters exert a
favorable influence on many of the phe-
nomena of illness. The short-wave field
acts on sealed-up seats of illness not
in the way of the electric currents,
which in a great measure flow around;
on the contrary, the seats of illness are
often more strongly heated than the
surrounding tissues. This is explained
from the faet that the blood stream in
the tissues acts like a cooler and carries
away the heat, while a pus-center con-
tains no blood vessels, so that the heat
is dammed up here.

Limited Depth Effects

Another important factor is the lim-
ited depth effect. Through the fact
that we bring our condenser plates to
the body in a very definite way, we can
give the field a perfectly circumscribed
direction and so act separately in the
region of the infection. At the same
time I have been able to prove a no-
table dependence of the depth effect on
the distance between the plates. In
general it is less a question of our pro-
ducing the strongest heating at all pos-
sible than it is of having the heating at
the site of illness as strong as or
stronger than at the surface. In the
case of diathermy, for example, the
skin and the subcutaneous fatty tissue.
in consequence of the formation of cur-
rent loops, heat up more strongly than
the deep parts. Past a certain current
intensity the heating of the skin be-
comes so strong that it can no longer
be endured. At the same time, how-
ever, the heating of the lower lying or-
gans, which we actually want to reach,
is perhaps only a small fraction of this
skin heating.

(Continued on page 688)
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Experimental 7. Meter
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Figure 3—The use of a semi-parabolic reflecter greatly increases the oﬁ'tjrtive range
of the quasi-optical transmitter.. The author is checking the wave on an mdepenflent
Lecher system, with an SW-58 receiver, in the background, modulating the transmitter.
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Figure 1—Circuit diagram of a successful
three-gquarter meter transmitter.

® THE adage of history repeating

itself finds an anomalous applica-
tion in ultra short wave transmission
and reception. The world’s first radio
transmitter, built by Henrich Hertz in
1886, operated on wavelengths as short
as b0 centimeters. For thirty years
thereafter, scientists and engineers de-
voted their efforts to the perfection of
longer and longer wave apparatus.
Then the pendulum began its reverse
swing, and today, some of the most
interesting possibilities in wireless in-
tercommunication exist in that ultra
high frequency domain originally ex-
plored by the renowned Hertz. Pecu-
liarly enough, the present day ultra
short wave radiating systems, and
even the receivers themselves, are more
than reminiscent of prototypes from a
far earlier era.

The only phase of sub-meter trans-
mission distinctly modern in character
is the modified use of the conventional
vacuum tube, and the evolution of fa-
miliar circuits to ultra short wave
arrangements provides an excellent
insight into the practical and the-
oretical aspects of communication in
the centimeter region.

Changed Regeneration Effects

In tube oscillatory circuits operating
on wavelengths above five meters, the
frequency is determined by the induc-
tance and capacity of the tuned cir-
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Mr. Millen, widely known to the
short-wave fraternity for the
many engineering improvements
and designs brought out by the
National Company in the past
few years, has recently performed
some interesting experiments in
the relatively new realm of the
ultra short waves, that is waves
in the vicinity of three-quarters
of a meter in length. The wave-
length in the circuit used by Mr.
Millen is practically independent
of the resonant conditions in the
external load circuits and is
governed practically entirely by
the grid and plate voltages and
the construction of the tube.

i i

cuits—either the grid or plate circuits,
or both. As a general statement, it
may be said that the power output of
such an osciliator increases as the
various assisting oscillatory circuits
approach the resonance point of the
frequency determining circuit. For in-
stance, in a typical tuned-grid-tuned-
plate oscillator, the frequency will be
largely determined by the grid circuit,
and the power output will decrease as
the plate circuit is detuned—until the
circuit ceases to oscillate at all.
Such oscillations are, of course, ac-
companied by correspending move-
ments of the electrons within the vac-
uum tube, and at frequencies above 300
megacycles—300,000,000 cycies per sec-
ond, or a wavelength of one meter—
the electrons do not have time to com-
plete the paths essential to oscillation.
When such a condition exists, the dis-
tance the electrons must travel (the
space between the tube electrodes) and
the velocity at which they move (gov-
erned by grid and anode potentials)
determine the wavelength or frequency,
instead of the capacity and inductance
of the circuits. Such a circuit is the
Barkhausen-Kurz—~familiarly, t h e
“B-K.” By varying the accelerating
charge on the grid, which of course
affects the velocity of the electron
stream, the wavelength can be con-
trolled over a considerable range,
practically independent of the circuit
constants. Such a circuit necessarily
results in the unconventional arrange-
ment where the grid is highly positive
in respects to the cathode and plate.
The B-K oscillator is not a particu-
larly steady one, and is subject to
what amateurs term “wobbulation.”
In a manner analogous to the tuned-
grid-tuned-plate example cited above
it was discovered by Gill and Morrel
that by tuning the grid and plate cir-
cuits close to the frequency determined
electronicly, the output of the B-K os-

cillator could be considerably in-
creased. However, the tube capacity
e ¢ @

Fi_gure 2—The experimental arrangement
with 852 tubhes. The motor-generator
power supply is shown at the left.
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Transmitters and Receivers

Some New, Interesting and Easily Performed Experiments

necessarily limited the wavelength at
which such an arrangement could be
depended upon for stable, high power
output.

The Kosanowski Oscillator

Kosanowski’s experiments with the
B-K circuit indicated that the oscillat-
ing phenomenon was due to the grid
charge fluctuating spatially about the
grid. It was a sort of a pendulum ef-
fect, pivoted at the grid, and swinging
first toward the plate and then toward
the cathode. It then seemed logical
that the parts of the circuit to be bal-
anced, or tuned, were the plate and
cathode circuits—a conclusion that was
quickly justified by further experi-
mentation.

The circuit of the Kosanowski oscil-
lator used by the author in % meter
experiments is shown in Fig. 1. The
two circuits are tuned by plate and
cathode Lecher wires, the length of
the plate Lecher system governing the
wavelength, and that of the filament
system the power output—as might be
suspected from our tuned-grid-tuned-
piate parallel. However, it should not
be assumed that we have here merely
a modification of the familiar long
wave circuit. The Kosanowski is a
bona fide electronic oscillator, as is evi-
dent by the reversed potentials on the
plate and grid and the fact that the
wavelength is almost exactly equal to
the length of the plate Lecher system,
as measured from the plates of the
tubes to the terminating ammeter
bridge—irrespective of the inductance
and capacity of the circuit.

The oscilYating power generated by
this circuit is considerably superior to
the best heretofore obtained from a
B-K oscillator. The highest output
reported from a Barkhausen-Kurz os-
cillator, at the present writing, is a
fraction of a watt at 75 centimeters,
whereas the circunit of Fig. 1, with the
indicated tubes and potentials, can be
depended upon for five full watts of
power at % meter, with good stabil-
ity.

Constructional details are suggested
in Figs. 2, and 3, the latter showing
the use of a highly effective semi-
parabolic reflector and 27 type tubes
(decidedly less efficient than the 852's}.

The Lecher wires are made of %
inch copper rods, rigidly braced by
R-39 and Isolantite supports. The
filament choke coils consist of 15 turns
of number 12 double cotton covered
wire, wound with a 3 inch diameter.
The plate circuit chokes can be the
same, or, if more convenient, wound
with 20 turns of number 18 enameled
wire on a % inch diameter and
stretched until they are two inches
long. The radio frequency ammeter,
A, should have a maximum deflection
of about 2.0 amperes.

*The National Company, Malden, Mass.
® 00

Figure 6—Receiving 3§ meter signals on

the B-K receiver, and amplifying to loud

speaker volume through a standard audio
channel.

Described By
JAMES MILLEN, M. E.*

Antenna System

While a simple antenna consisting
of a 15 inch length of % inch copper
rod clipped to the plate Lecher system
(the peint of contact determining the
degree of coupling) provides readily
demonstrable results, the radiator
shown in the photograph of Fig. 3 is
far more effective. The antenna is a
current fed doublet, located in the
focus of the sheet brass reflector, the
general dimensions of which are not
particularly critical, and may be gath-
ered from the illustration. The feeder
system is one wavelength long and is
coupled to the plate Lecher circuit as
shown.

Three Quarter Meter Receivers

The most simple of possible receiv-
ers employs an iron pyrites crystal
detector and is shown in Fig. 4. The
distance between the ends of the an-
tenna rods is % wavelength—approxi-
mately 15 inches at 756 centimeters. A
signal will be received only when the
antenna rods are parallel with those
of the radiator.

A more sensitive receiver is shown
in Fig. 5—which is nothing more than
a B-K oscillator, the wobbulation ef-
fect here being useful in supplying the
requisite degree of broadness. The tube
is a type 99. Resistor R1 is the usual
filament rheostat and R2 the grid bias
resistor by which tuning is effected.
The choke coils are wound with 20
turns of number 18 enameled wire, %
inch in diameter, and stretched to a
length of 2 inches. The antenna sys-
tem is identical with that of the crys-
tal arrangement. The B-K receiver
can be used either in an oscillating or
stable state—for C.W. or phone recep-
tion. Oscillations are suppressed by
increasing the plate voltage slightly.
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Tuning is still effected with the vari-
able grid bias resistor, adjusting the
relaxation period of the tube to the
frequency of the incoming wave, which
is also favored by the dimensions of
the antenna system. The output of
this receiver can be amplified in the
conventional fashion, as is suggested
in Fig. 6.

With such a receiver, and the trans-
mitter described, communication has
been established over distances of sev-
eral miles. Obviously a direct optical
path must exist between the trans-
mitter and receiver, as the character-
istics of % meter waves are very simi-
lar to those of visible light.
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Figure 4--An elementary hut efficient 73
centimeter receiver.
Figure 5—The B-K receiver used as a
receiver.
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5S-METER
WAVES

HELP
FIRE-
FIGHTERS

By ROBERT HERTZBERG

Effective Use Made of Ultra Short
Waves by the Conservation De-
partment of the State of New York.

Left: close up of the remote radio contrel
on the instrument hoard of the plane.
Rizght: the complete transmitter-receiver.
Upper left, remotely tuned receiver;
lower left, receiver “B" battery. Upper
right, fixed tune transmitter; lower right,
dynamotor for transmitter. Shock cord
mounting is important.

® FIVE-meter waves, hitherto re-

garded as playthings for radio ex-
perimenters, are now being put to
practical use to help fire fighters and
for general plane-to-ground com-
munication by members of the Con-
servation Department of the State of
New York. A permanent receiver
and a 30-watt transmitter are operated
at the headquarters of this important
state department in the dome of the
Capitol Building at Albany, N. Y.,
while a lower-powered outfit is main-
tained in a Waco cabin monoplane
used by department officers for patrol
and observation work. This system
represents probably the first commer-
cial application of the ultra-short-
waves.

The very short ranges previously
covered by amateur stations are
greatly exceeded by the stations of
the Conservation Department *‘net.”
With comparatively inexperienced
operators at the controls, communica-
tion between the plane and a tempor-
ary ground station, such as illustrated
on the right, has been ecarried on up
to 30 miles; between the plane and
a ground station in a fire tower, 60
miles; and between the plane and the
lofty Albany station, a record of 125
miles has been established. This is
all two-way duplex, the operators con-
versing as freely as over an ordinary
land-line circuit.

The value of the 5-meter radio ap-

SHORT WAVE CRAFT for MARCH, 1933
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The radio-equipped patrol plane used by

the Conservation Department of the State

of New York. Note the mast aerial stick-
ing out of the hody.

and is ready to hop off at a moment’s
notice, is loaded with one or two com-
plete ‘“portable’” 5-meter outfits.
These are dropped at the air-field
nearest the fire, and from there they
are transported by automobile as close
as possible to the scene of the fire.
One outfit goes into the fire tower (if
it is not already equipped with a sta-
tion), while the other goes out with a
group of fire-fighters on foot. Mean-
while, the pilot of the plane, who is
an officer of the Conservation Depart-
ment, flies over the fire and from his
vantage point aloft directs the men in
the field, at the same time talking to
| the fire station. In hilly country the
| field men are most likely to be out of
| sight of the fire tower and are there-
fore helpless if the wind shifts or a
change in tactics is made necessary
for other reasons. The pilot can fol-
low the fire very accurately and can
order the men to more advantageous
positions as quickly as the changes
take place.
(Continued on page 683)

OBSERVER

-

MAST
ANTENNA

RADIO IN _

SUPERVISOR.
tN PLANE

Charles Srebroff, president of the Radio

Engineering Laboratories, demonstrating

the portable ground station at Curtiss-

Wright Airport, North Beach, L. I. Note

the di-pole antenna behind the upright
case.

paratus has already been demon- SrR RS
strated to the complete satisfaction i PORTABLE
of the authorities. For fire-fighting 5 meteER

the system works out like this:

A fire is reported in a certain area
by a ranger, who most likely tele-
phones the news from his fire tower.
The plane, which is based at Albany

AL SR ; :

How the radio-equipped plane directs fire-
fighters from aloft. :
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Photos Above Show Front and Rear Views of the Dandy Little 2-tube, battery-operated S-W Receiver Here

1933

By Mr. Hooton.

The BEGINNER’S

2-Tube“GO-GETTER” .

By HARRY D. HOOTON
Frequently the beginner in the short-wave field feels that he would like to

start off with possibly a 2-tube receiver operated from batteries.

Here is

just such a receiver, designed for the average short-wave ‘“‘fan’’ by Mr.
Hooton, an experienced short-wave experimenter.

® ALL experimenters agree that one-

half the fun of amateur radio comes
from building one’s own short-wave re-
ceiver or transmitter. Yet, if the be-
ginner—who probably doesn’t under-
stand the meaning of one-half the sym-
bols used in the diagram--attempts to
construct one of the complicated short-
wave superheterodynes, or even the
simpler tuned-radio-frequency receivers,
his chances of success are slim indeed.
The poor chap is confronted with a mul-

e NP
T
” "}"I *

s

L

U!—i—rN-u

Layout for 2-tube Receiver HHere
Described.

Panel

titude of parts, tubes, wires, etc.,
which must be placed in their proper
relation to each other before the set
will operate at all. It was with the
hope of dispelling some of the bewilder-
ment of this class that the little set to
be described was built. In spite of its
simplicity, it is an excellent receiver,
suited to the requirements of the aver-
age short-wave beginner.

Simple Line-up: Detector and Amplifier.

The set consists of a detector in the
standard regenerative circuit, and one
stage of audio frequency amplification.
It is designed for battery operation
with type '30 tubes and has a continu-
ous frequency range from 30,000 ke. to
3,000 ke. (10 to 100 meters). The tun-
ing is accomplished by a single dial (see
Fig. 1). The knob at the left of the
dial operates the Pilot Resistograd re-
generation control, that to the right
turns the filament rheostat, while that
at the extreme left and top handles the
antenna series condenser. The switch
in the upper right corner of the panel
turns the filament current off and on.
The two binding posts at the extreme
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The Simple Diagram Above Shows iow to Wire the Relatively Few Parts Used in
Building the “Go-Getter” 2-Tube Receiver.
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Described, A-B-C Style,

Above, Top View of the 2-tube “Go-
Getter” a Simple S-W Receiver of
Proven Efficiency; ideal for
the Beginner,

right of the panel connects the head-
phones in the circuit.

Arrangement of Parts.

Before any actual work is done on the
receiver study the photographs and dia-
grams carefully. The arrangement of
the parts in the receiver shown is best
:for efficient operation. After you have
identified ail the parts of the receiver,
place your own parts on the base-board
and shift them around until the ar-
rangement has been duplicated as near-
ly as possible.

The panel should be drilled before it
is fastened to the baseboard. This
should be done very carefully as the
outward appearance of the receiver will
be spoiled if the holes are not drilled
in the proper place; Fig. 2 is self-ex-
planatory. A drilling template is in-
cluded with the Cardwell tuning con-
denser, all the other parts are of the
single-hole mounting type. The lines
may be scratched on the back of the
panel, with a knife point or other sharp
instrument. The hcles are drilled at
the intersection of the lines.

Starting the Assembly.

After the panel has been drilled,
mount the Cardwell tuning condenser
by means of the brass screws which
are included with it. Make sure that
the shaft turns freely and does not
bind against the panel. Next mount
the regeneration control and the fila-
ment rheostat. Then place the “midget”
condenser and the filament switch in
their proper holes and tighten the nuts
that secure them to the panel. The
dial and knobs are placed in their re-
spective positions and adjusted. Turn
the tuning condenser rotor plate until
it is set at maximum capaecity, then ad-
just the dial until it reads 100. Place
the disc portion of the dial on the shaft
and tighten the nut which holds it in
place. It will be necessary to adjust
the disc several times before the dial

(Continued on page 686)
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® SHORT-WAVE supers have received

a lot of attention from the construc-
tion angle, but every design has called
for at least six tubes. Here is the
first information which has appeared
in print of a real ‘“super” that has only
four tubes, including rectifier,

The set is small enough to fit into
a standard midget cabinet and is so
light in weight that, if placed in a car-
rying case, it can be used as an A.C. op-
erated short-wave portable receiver.

Qutstanding Features

So many points of the receiver de-
sign could be listed and discussed that
a short paragraph covering each will
be given.
1—Single dial control.
2—Four tuned circuits.
3—Band spreading.
4—Regeneration in the second detec-

tor for C.W. reception and increased

sensitivity.
5—Autodyne first detector.
6—Uses standard S.W.

00015 mf. condensers.
T—Plug-in coils.
8—New type tubes.
9—Pentode output.
10—Complete A.C. operation.
11—Provision for phones.

coils for

Bottom view of the 4-tuhe superheterodyne receiver.

Rear view of the 4-
tube Superhet devel-
oped by Mr. Denton
especially for Short
Wave Craft readers;
the four tubes in-
¢clude the rectifier.
The first detector
also serves as the
oscillator, operating
on the autodyne
principle.

12—Low “hum” level in the output.

Superhet receivers using one dial
are becoming more common today. In
most cases there is a trimming con-
denser used to properly align all of
the manually tuned circuits. In this
receiver two large tank condensers are
used with two small condensers which
are ganged and used for tuning. By
properly setting the tank condensers
for various portions of the frequency
band being covered, there will be real
single dial control.

Most short-wave receivers of the
four-tube type have only two tuned
circuits. This receiver has four, which
increases the selectivity to a very sat-
isfactory degree. The selectivity of
this receiver is increased by the use
of regeneration in the second detector.
This increases the sensitivity as well.

Band-spreading action is provided by
means of the two tank and the two
tuning condensers. The two tuning
condensers have a capacity of 35 mmf.
each and the tank condensers have a
capacity of 100 mmf. each. Thus, the
tank condensers can be set for a por-
tion of a band and the tuning accom-
plished by means of the two tuning
condensers. While this method of
band-spreading with the coils and con-
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At Last! A

By CLIFFORD E. DENTON

densers used leaves something to be
desired along this line, satisfactory ac-
tion will be obtained on all frequencies
except the extremely high ones. As
a compromise set-up for use with
standard coils and condensers it works
very well.

Regeneration in the second detector
aids in two respects; it sharpens tun-
ing and increases the sensitivity to a
marked degree. If it is desired to re-
ceive C.W. signals then the second de-
tector can be left oscillating. For tun-
ing in weak signals tune the set and
adjust the regeneration control so that
the station whistle is audible. Then
turn the regeneration control back un-
til the speech or music clears up.

An autodyne first detector is used
and works very well. The author has
not had a chance to test for the rela-
tive efficiency of this method over the
conventional separate oscillator. This
is a point of interest and a suggestion
to builders would be to try and see
which method gives better perform-
ance.

Short-wave coils of the space-wound
variety are hard to wind. At least
the average amateur finds this true.
Standard coils are used as shown in
the 1llustrations. This is a convenience
for the constructor. Normally, if the
coils are left as purchased there will
be a difference in the dial settings of
the two tank condensers. This is due
to the fact that the oscillator coil will
tune to some frequency away from the
incoming signal. This oscillator fre-
quency will differ from the incoming.
signal by the intermediate frequency.
The intermediate frequency of this set
can be anything from 465 ke. to about
800 kc. This leaves the choice of the
intermediate to the constructor. Some
like 465 kc. and others like to have
the intermediate frequency in the
broadcast band.

Plug-in ecoils are still the standard
as they offer the best electrical effi-
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Schematic wiring diagram for the 4-tube Super-het.
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4-Tube Super-het!

D e L 2 ity

“Low price” and ‘“smooth control” are two
of the outstanding features demanded in any
radio receiver today. Mr. Denton, well-
known to all of our readers for the many
excellent designs he has offered 1n past issues
of SHORT WAVE CRAFT, has solved the
riddle of providing the following features in a
low-priced, yet efficient 4-tube superhet: single
dial tuning, band-spread, regeneration for C.W.
reception and increased sensitivity, pentode
output, complete A. C. operation and provision

MARCH,
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“Bob” Hertzherg testing

the Denton 1-Tube Super-

het here illustrated and

described. 1t will operate

a loud speaker or phones

may he connected if
desired.

-

for phones as well as loud speaker.

i

ciency with the minimum of additional
parts. The slight inconvenience of
changing coils is more than otf-set by
the increase in efficiency.

The new type tubes offer higher gain
and greater stability of operation. In
this receiver there are two circuits con-
nected to a common power supply.
Both circuits must oscillate at times
and both are stable and smooth in op-
eration.

Pentode tubes, with their greater
power sensitivity, are ideal for use
with this receiver. The circuit is sim-
ple. Be sure to use the 25 mf, 30 volt
electrolytio condenser across the bias
resistor. This will smooth out the low
frequency response of the output stage.

Complete A.C. operation, with the
hum at such a low level that phones
can be used without discomfort, is
another feature. The hum is there but
it never drowns out the weakest signal.

Phones can be connected across the
output terminals going to the output
transformer. The only thing to re-
member here is Do not disconnect the

loud speaker with the power on’!

Construction Details

All of the parts are mounted as
shown in the photographs. The elec-
tolytic condenser covers the phone
terminal connections, pentode grid
coupling resistor and a portion of the
second detector bias resistor and by-
pass condenser. This will be seen in
the under view of the chassis. There
is plenty of room to mount all of the
parts without crowding.

There are some changes to be made
in the intermediate frequency trans-
former and these will be described in
detail. In Fig. 1A a drawing shows
the position of the coils in the inter-
mediate frequency transformer used.
The changes are indicated in Fig. 1B.
Note that the plate coil is used as the
grid coil and that the grid coil is used
for the plate coil. As these two coils
consist of the same number of turns
this will not change the characteristics
of the transformer. The reason for
changing the position of the two coils

is due to the fact that it 1s necessary
to place the feed-back winding close to
the grid inductance. This proved a
simple matter when the coils were
changed, as it permitted the feed-back
coil to be mounted close to the grid
cotl. Note that the resonant circuit in
the plate of the first detector is com-
pleted through the grid coil of the os-
cillator and the .1 mf. condenser con-
nected between the “B"” plus end of
the LF. plate coil and the ground. The
feed-back coil is a standard radio fre-
quency choke coil and can have an
inductance between 1 and 35 mh. It
is best to anchor the wire from the
plate coil by means of a very small
wood screw fastened into the wooden
core on which the coils are mounted.
The leads are run from the various
terminals inside the intermediate fre-
quency transformer shield can direct
to their respective soldering points, so
make all leads about eight inches long.
This will permit of easy soldering. Ex-
cept for this point alveady covered in

{Continued on page 696)

Picture diagrzm for the henefit of the inexperienced set huilder, who would like to build this very interesting and eflicient {-tube

Super-het short wave receiver.

www americanradiohistorv com

It works loud speaker or phones.
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Two different types of Wunderlich detector tubes are shown at the left of the photo
above, one with a cap electrode; the tube at the extreme right is the new No. 19
class B amplifier made by Sylvania.

@® IT requires but a cursory examina-

tion of the tube field at this time to
realize that special detectors are very
much in vogue. The purposes of these
tubes are many: they tend to obviate
the necersity for an intermediate audio
stage between the detector and the out-
put stages; they deliver more power
output at high signal voltages than
their predecessors; and last but not
least, they do not produce as much dis-
tortion. One of the first special de-
tectors to make its appearance was the
Wunderlich, or coplaner grid, tube.

This tube has many characteristics
which warrant its use in present-day
receivers. These characteristics may
be better appreciated by examining the
physical structure of the tube itself.
Refer to Fig. 1. It is seen that the
usual cathode surrounds the heater;
there is a grid structure which con-
sists of two separate, inter-meshed
grids; and a plate surrounding the en-
tire arrangement. It is this inter-
meshed grid structure which controls
the secret of the tube. Suppose the
two grids are connected to the -end-
terminals of a standard tuning coil,
and further suppose that the center
tap of this coil be connected to the
cathode through a familiar grid-leak
and grid-condenser connection. Our
result will then be as indicated in
Fig. 2.

Action of The Two Grids

If an unmodulated signal is applied
to the two grids by means of the tuning
coil, G1 will become positive and at-
tract electrons to the plate, increasing
the plate current; while G2, at the
same time, will become negative by an
equal amount and decrease the current
to the plate. The net result, therefore,
is no R.F. in the plate circuit, regard-
less of the magnitude of the signal.
But what happens in the grid circuit?
While G1 is positive it is drawing cur-
rent which appears as a voltage across
the grid-leak, grid condenser combina-
tion. At the same time, when G2 is
negative, it cannot attract electrons,
and so there is no current drawn by it.
The net result in the 'grid circuit is an

increase in current through the grid-
leak, grid condenser combination due
to the action of G1. On the other half
of the cycle, the net increase in current
through the combination is due to G2.
Thus the action is similar in almost
every respect to the ordinary power
rectifier such as the 30.

If a modulated signal—ocne that has
voice or music impressed on it—is ap-
plied to the grids, the action becomes
a little more involved. The voltage de-
veloped across the grid-leak, grid-con-
denser combination, varies in accord-
ance with the modulated part of the
signal, and is impressed, in phase,
across the two grids. In other words,
during the rectification process, one
terminal of the grid-leak becomes posi-
tive and the other negative, as shown
in Fig. 2; but the amount that one be-
comes positive and the other negative
varies with the modulation of the car-
rier wave. It will also be noted that
that terminal of the grid-leak which is
always positive is connected to the
cathode, and that the other terminal,
which connects to the coil, is always
negative. Thus the negative potential
developed by the grid leak is impressed
on both grids at the same time. Since
both grids are negative, the current to
the plate drops, and the amount of
drop depends upon the mutual conduct-
ance of the tube, as in any other tube.
(Mutual conductance, you remember, is
the change in plate current per volt
change in grid voltage.)

In summarizing, then, it may be said
that the plate current in a Wunderlich
tube is only varied when a modulated
signal is impressed on the grids. What
we have, therefore, is full-wave grid-
leak, grid-condenser action.

Values of Grid Leak and Grid
Condenser

The proper size of grid-leak and
grid condenser to use has always been
a problem. In this case, it may be
stated without any theoretical discus-
sion that the grid condenser should
have a value of about .00005 to about
.000075 mf. Regarding the size of the
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More On

By LOUIS MARTIN

Mr. Martin explains in a clear
manner the theory of operation of
the Wunderlich detector tube and
how it can be used to achieve A.V.C.
(automatic volume control) in S. W,
receivers, with data on circuit con-
stants. The remarkable new “19”
tube—comprising two separate
“class B tube elements in a “single
envelope’’—is also described.

leak, a little more leeway is afforded.
For really good quality, make the grid-
leak about .25 meg.; for louder signals
and less “highs” the grid-leak should
have a value of about .75 to 1 meg.

It is more practical to try several
values until the results satisfy you—if
your receiver is capable of amplifying
small differences in the higher-fre-
quency notes!

Automatic Yolume Control

From the theory outlined at the be-
ginning of this article, it is clear that
as a signal—modulated or unmodulted
—is being rectified, a D.C. voltage is
present across the grid-leak, and that
the nature of this voltage is similar to
that obtained from the output of an
ordinary 80 rectifier. If some means
could be found to filter it, and so
smooth it out, it might be used for
automatic volume control purposes.

The primary requisite of an A.V.C.
voltage is that it must vary in accord-
ance with the impressed signal—the
greater the signal, the greater the
A.V.C. voltage must become. This req-
uisite is satisfied by the Wunderlich
tube. As the carrier inereases, the volt-
age appearing across the grid-leak in-
creases, and if, as stated above, it
could be filtered, then a perfect A.V.C.
voltage is available. The complete cir-
cuit of the Wunderlich tube with con-
nections suitable for A.V.C. operation
is shown in Fig. 3.

In this circuit, R1 is the grid-leak re-
sistance, and should have a wvalue of
about, say, .5 meg.; R2 is an isolation
resistor and should have a value of
about 2 megs.; C1 is our .000075 mf.
grid condenser; and C2 is a by-pass
having a value of about 2 mf. For
convenience, two R.F. or L.F. stages
are shown connected to the A.V.C. cir-
cuit. The cathodes of the tubes of
these two circuits have their usual con-
nection to ground through bias resist-
ors.

The addition of a tube of the type
described here should prove a distinct
advantage in receivers of the more
sensitive type. When listening to for-
eign stations, for instance, the signal
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the Wunderlich Detector

And the New “19” Amplitier Tube

may vary in intensity from time to
time—a very annoying condition. With
the addition of A.V.C., the signal may
be maintained at an almost constant
level, even though the actual signal is
varying.

This situation may be easily watched
—in aetuality—by connecting a tuning
meter in the plate circuit of the tubes
under A.V.C. action, and tuning in a
foreign station. As the station in-
creases in intensity. the detector gener-
ates more A.V.C. voltage, which re-
duces the bias on the controlled tubes.
This reduction in bias (more negative)
causes the D.C. plate current in the
tubes to diminish, resulting in a lower
reading of the tuning meter. (A tun-
ing meter is nothing more than a D.C.
milliammeter connected in the detector
plate circuit of a receiver; or in the
amplifier plate circuit of amplifier
tubes if those tubes arc controlled by
AV.C. aetion.) In this manner the
variations of the signal intensity may
be watched, while it is heard at a con-
stant level!

The New *19” Tube

With sc many thousands of battery-
operated short-wave receivers in use,
very few can be said to operate eco-
nomically and at the same time produce
a good strong signal. This condition
has now been alleviated by the intro-
duction, by Sylvania, of the type 19—a
complete class B amplifier tube—two
separate triode class B tube-elements in

=
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Fig. 1, above, arrangement of Wunderlich

electrodes. Fig. 2, center, simple detection

circuit. Fig. 3, below, detection with
HAYC” circuit.

a single envelope! Read that last gen-
tence over again!

The photograph of this tube is re-
produced here, and the internal ar-
rangement of the elements is shown in
Fig. 4. The tube is of the dome-shaped
type and of the same size as the 56.
It takes a standard six-prong socket,
the connections for which are shown
in Fig. 5. Each triode section has its
own filament, but they are connected in
parallel, so that only two filament leads
are brought out. The tube operates at
zero grid bias, and the filament uses
only two volts.

From the operating data below, it
may be seen that the output of this
tube is quite sufficient for all ordinary
purposes, and certainly serves a field
which heretofore has been neglected.

Operating Characteristics

Filament voltage, 2; filament cur-
rent, .26-ampere; plate voltage, 135;
grid voltage, 0, —3, —6 volts; plate
current (no signal), 10, 4, 1, ma.; plate
current with a signal of 50 volts on the
grid, 27, 25, 22, ma.; input power re-
quired, 175, 130, 95 milli-watts; average
power output, 2.1, 1.9, 1.6 watts: load
resistance, plate to plate, 10,000, 10,000,
10,000 ohms.

The Filamentless Tube

One of the most important contribu-
tions to the radio field has just been an-
nounced by Wired Radio, Inc., in their
new filamentless tubes, shown in Fig.
6. This tube operates on the general
theory of ionization of gas, and repre-
sents a real step forward in tube de-
sign.

As an examination of the sketch
shows, the tube consists of two wires
about the size of No. 18 placed in a
horizontal plane and overlapping by
about % inch; the spacing between the
wires is also about 3% inch. To the
terminals of these wires is connected
a D.C. source of voltage of about 100
volts, known as the ionizing potential.
Surrounding this arrangement is a per-
forated cylinder also connected to a
potential of about 150 volts. Thus, this
cylinder, being at a higher potential
than the two arc electrodes will attract
the electrons (which are always nega-
tive) that are given off by the arc when
they are placed in a glass envelope and
about 10 to 20 mm. of some inert gas,
like helium, is used.

The electrons attracted to the ¢ylin-
der are able, due to their high speed, to
go through the perforations and so
reach out into space. Now, surrounding
this eylinder is a grid, whieh is similar
in construction to the grid in any other
tube; this grid, in turn, is biased nega-
tively, as in any other usual amplifier,
with respect to the cylinder, which acts
like the cathode in the usual tube. The
plate surrounding this grid has a rather
unique shape, as may be seen.

Due to mechanical difficulties, it is
practically impossible to make a flat
plate that would be equidistant from all
parts of the cylinder. To overcome this
difficulty, Pr. Hund, the scientist who
invented this tube, corrugated the plate
for two reasons: first, the plate then be-
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comes mechanically rigid; and second,
the effect is to make the plate have a
greater effective area, thus minimizing
any discrepancies because of irregulari-
ties in construction.

The characteristics of the tube are
such that they may be operated with
standard radio parts without any
changes at all. According to Wired
Radio, the tubes may become available
within about one year. At that time,
it will be interesting to note the
changes that will be made in modern
sets to accommodate this new filament-
less tube.

[ “gjufo e 1Y |
?/-P afefoajo |10V

403V _Elllllllhll'l
T

idiagram of the New Hund “Filamentless”
Tube. Fig. 6.
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Fig. 4
Sketch showing the internal arrangement
of the 19. Compare this with the socket
connections given in Fig. 5, below.

VIEW LOOKING DOWN ON SOCKET

Fig. 5
Socket connections of the 19. Note the
symmetrical connections of the grids and
plates.


www.americanradiohistory.com

SHORT WAVE CRAFT for MARCH,

Rear view of the “Beginner’s Receiver,” plus the new power amplifier here described

by Mr.

® HOW many of you fellows have built

the two-tube battery set described
in the November, 1932, issue, and for
some reason or other do not wish to
electrify it; either through preference
for battery operation on short waves, or
because 110-volt-60 cycle current is not
available?

From the response that has been re-
ceived from SHORT WAVE CRAFT read-
ers on this set, it has evidently struck
a popular chord. Many fine “DX" rec-
ords have been sent in by readers who
built it. However, for battery opera-
tion, it has been limited to headphone
operation up to now. Suppose, then,
that we build a power amplifier to go
with this set, so that those foreign sta-
tions can be heard all over the room.

We will remember that in the Decem-
ber issue we discussed the construction
of a power-operated amplifier. In that
issue we did not have sufficient space
to discuss such things as the type of
tube used. Perhaps some of you fellows
have already recognized it as the
“power pentode.”

You will remember back in the be-
ginning of this series, we mentioned
that a tube consisted of an electric light
bulb, equipped with a “grid” and a
“plate” so that the electrons sent out

Palmer, its designer.

by the filament could be controlled and
picked up. Well, when we apply signals
that are too loud for this type of tube,
it distorts the signals and they are very
unpleasant to hear. The engineers who
designed the tubes sought to overcome
this trouble by making what is called
“power tubes.” First, they tried making
tubes that did not amplify very much,
but would handle very loud signals
without causing distortion. These tubes
were the power tubes familiar to radio
fans several years ago, and still used
a great deal. However, these tubes were
not entirely satisfactory as they did not
help to amplify the music very much.
The trouble was caused by the plate,
which would take only so many elec-
trons at one time, very much like the
small boy who tries to eat a piece of
pie in a hurry so that he can have a
second piece. When the capacity of the
plate for accumulating electrons is ex-
ceeded, some of the electrons bounce
back toward the filament; and as we
know that a flow of electrons is a flow
of current, we can understand that they
disturb the normal operation of the
tube by introducing “distorting cur-
rents.”

Purpose of Two Grids in Pentode

The difficulty was finally solved by
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Above, at left, schematic diagram of the easily wired power amplifier; at right,
picture diagram of amplifier. Figs. 1 and 2.
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Many readers have written to

the editors from time to time

asking for articles which would

explain progressively how to

build a beginner’s short-wave

receiver and an amplifier to
match it.

Short-Wave

By C. W. PALMER

How to Build A
for the Battery-operated

the design engineers, by placing a fine
mesh of wires between the plate and
the grid, to carry these excess electrons
to the ground where they would do no
harm. Then, in order that the tube
might amplify to the utmost, another
grid was inserted between the regular
grid and the filament and connected so
that it increases the flow of electrons
from the filament. The first wire mesh
is known as the “suppressor grid” and
the second as the “screen grid.”” Tubes
are also made with only the latter type
grid, for other purposes in the receiver.
They are known as screen-grid tubes.

In our amplifier, though, we are only
interested in the five element or “pen-
tode tubes.” Several pentodes are
available; the type 47, which we em-
ployed in the A.C. power amplifier and
the type 33, which we are going to use
in the battery-operated amplifier, are
two examples.

Peculiarities of the Pentode

It has been pointed out many times
that to obtain the loudest signals, with
the least amount of distortion, the im-
pedance value of the loud speaker
should be close to that of the power
tube. Most of the speakers available
now are made with an impedance to
match the older types of power tubes.
As the pentode has a much higher
value, either a speaker with a high im-
pedance must be used, or some means
must be employed to compensate for
the difference.

This can be done very nicely by the
use of a transformer with windings of
the correct impedance, connected be-
tween the tube and the speaker (provid-
ing a low impedance speaker is used).

Constructing the Amplifier

By referring to the photograph and
diagrams, you can see that the power
amplifier is made with a panel and base
to match the receiver. With this con-
struction, they may be placed side by
side in a cabinet of the correct size, to
form a very neat unit.

The amplifier comprises the input
transformer, pentode tube and output
transformer. The parts needed are as
follows:

1—3A3)Pentode Tube—Arcturus (R. C.

1—Audio Transformer—Thordarson
Type R300
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Mr. Palmer here explains in an

easily understood style how you

can build an extremely simple,

efficient, “‘power amplifier” to

use with your “Beginner’s Re-

ceiver’’ of the battery-operated
type

Beginner

No. 9 of a Series

‘Power Amplifier’

Beginner’s Receiver

1—Output Transformer—Thordarson
type 4,843

1—20 ohm Rheostat—Electrad

1—5 Prong Tube Socket—Na-ald

1—Panel 5x8 inches—3/16ths thick—
Insuline Corp. of America

8—Binding Posts—Eby Junior

1—Baseboard 8x8x14 inches

245 Volt “B"” Batteries—Burgess type
10,308

2—41, Volt “C” Batteries—Burgess
type 2,370

Hook-up wire, small brass angles,

screws, etc.

Mount the rheostat at the central
point of the panel and drill holes along
the bottom of the panel for securing it
to the baseboard with brass angles in
a manner similar to that used when we
constructed the receiver. Then mount
the transformers, tube socket and bind-
ing posts in the positions shown in the
picture diagram (Fig. 2).

Connect wires from the “P” and “B”
terminals on the input transformer to
the two binding posts on the left side of
the baseboard (looking from the front
panel). Connect a wire from the “G”
terminal on the transformer to the “G”
terminal on the tube socket. Solder an-
other wire on the “F"” terminal of the
transformer and fasten the other end to
the binding post on the extreme left at
the back of the basebeoard.

Next, connect a wire from one of the
“F" terminals on the tube socket to the
rheostat as shown; and complete the
filament wiring by connecting a wire
from the second “F” terminal on the
tube socket to the second binding post
from the left at the back of the base-
board, and connecting a wire from the
second terminal on the rheostat to the
third binding post from the right.

Now, solder a wire on the “P” termi-
nal of the tube socket and run it to the
“P" terminal on the output transformer.
The “B"” terminal on this transformer
is connected to the binding post on the
extreme right at the back and a second
wire is run from this binding post to
the “C” terminal on the tube socket.
Complete the wiring by running wires
from the two secondary terminals on
the output transformer to the two bind-
ing posts on the right-hand side of the
baseboard.

Operating the Amplifier
The amplifier is now ready to conneet
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Top view of the hattery-ope;ated Beginner's Short-Wave Receiver, as previously de-
scribed, plus the power amplifier.

to the receiver. The battery wiring dia-
gram showing how this is done appears
at Fig. 3. You will netice that the “B”
and “C" batteries for both the set and
amplifier are connected in series; that
is, with the positive terminal of one
wired to the negative terminal of the
next. The connections for the receiver
are then taken off at the required
points.

The “P” and “B” terminals on the
amplifier are connected to the phone
binding posts of the receiver. Make
sure that you connect the “P” terminal
to the receiver post that 18 wired to the
plate of the first amplifier.

Connecting the Loud Speaker

If a standard dynamic speaker is
used, the regular input transformer in
the speaker must be disconnected, so
that the output transformer in the am-
plifier can be connected. An examina-
tion of the speaker transformer will
show that it has four terminals or four
wires running to other parts of the
speaker unit. Two of these wires can
be traced to the small coil at the apex
of the cone (the voice coil). These two
wires are the ones we are looking for.
Disconnect them from the transformer
and connect flexible leads from each of

them to the loud speaker binding posts
on the amplifier.

If a speaker designed for the type 33
tube is used, no output transformer is
needed in the amplifier (as mentioned
before). In this case, the wires that are
shown connected to the primary of the
output transformer in the amplifier are
connected to the two speaker binding
posts and these, in turn, are connected
to_the input terminals of the speaker.

To operate the complete receiver,
turn the rheostat on the set up to the
usual point (at which the detector goes
into oscillation) and turn the rheostat
on the amplifier just high enough so
that a bright red glow is seen from the
filament of the tube. Then tune the
receiver in the usual way and you will
be surprised how loud even the weak
stations are heard.

If you desire to tune with the phones,
they are connected in the usual position
across the phone binding posts of the
set. If the volume is reduced .n the
speaker when the phones are connected,
they may be removed after a station
has been tuned in.

We have now completed the construc-
tion of the Beginner’'s Receiver, includ-
ing both the A.C. and the battery oper-

(Continuwed on page 688)
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Picture diagram showing how to connect batteries to “Beginner’s Receiver,” plus
power amplifier here described. Fig. 3.
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Above-—General View of Mr. Cisin’s DeLuxe Short-Wave

Converter

@ UP-TO-DATE radic receivers in-

clude short-wave reception as a
matter of course. They are known as
“dual wave’ sets. They bring in the
standard broadcast stations between
200 and 550 meters, and also foreign
stations operating on short waves, ra-
dio amateurs, aircraft and police calls.

Hundreds of thousands of very ex-
cellent receivers, however, do not in-
clude the new “dual wave” feature.
These can be modernized quite readily
by means of the Find-.'1l DeLuxe
Short Wave Converter.

Converts B. C. Receivers to Super-het.
The Find-All Converter is used to

change any broadcast receiver into an

excellent short wave superheterodyne.
The circuit consists of an R.F. stage
employing a 58 variable mu pentode
(5), a screen grid 24 oscillator (18},
a variable mu 58 detector (15) and
an intermediate stage using a third
58 pentode (23). The converter has
its own power supply, employving an
80 full wave rectifier, with a suitable

SHORT
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Bottom View of the Find-All Short-Wave Converter; Can Be

Used With Any “BC" Set

Find-All deLuxe S-W Converter

By H. G. Cisin, M. E.

Here is a short-wave converter that
should satisfy every “‘short-wave
fan’’ who has ever thought of build-
ingone. Itisa *‘superhet’ converter
provided with separate oscillator and
it uses plug-in coils to change the
wave-bands. This converter enables
you to receive short waves on any
broadcast receiver and makes an
S-W superheterodyne of your present
“BC’’ receiver.

Two sets of Alden short-wave coils
are used with this converter. The coils
are of the plug-in type. There are
four to a set, permitting coverage of
the short wave band from 20 to 200
meters. The coils are precision wound
on Makelot color-coded coil forms.
Coil (3) serves as the antenna coup-
ler. The secondary of coil (11) is
used as a tuned impedance between
the R.F. stage and the detector. The
primary of (11) inductively couples
the plate of the oscillator (18) to the

(15). In this way, both the signal
voltage and the oscillator voltage are
impressed on the grid of the detector.
The resultant current, of the prede-
termined  beat frequency, flows
through the intermediate frequency
t(rasn)sformer (16) from the plate of
15).

The secondary of the antenna coup-
ler and the impedance (secoendary of
coil 11), are each tuned by a section
of the dual .00015 mf. Cardwell “Mid-
way’’ variable condenser. A single
.00015 mf. condenser of the same type
is2(l)x)sed to tune the oscillator grid coil
( .

Separate Osc. Coil for Each Band.

A separate oscillator c¢oil is pro-
vided for each of the four short wave
bands covered by the Alden plug-in
coil sets, The oscillator coils, how-
ever, are fastened in place perma-
nently and the change-over from one
coil to another is accomplished by
means of a two-gang, four position
selector switch of compact design. By

filter system. grid of the detector (modulator) (Continued on paye 681)
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Schematic diagram of the Find-All DeLuxe Short-Wave Converter
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Methods of Coupling to Speakers

By M. HARVEY GERNSBACK

® ONE of the most important, but

strangely neglected, points to be
considered in the design of a short-
wave, or for that matter any type of
receiver, is the methed of coupling
the loud speaker to the output tube of
the set, If this peint is neglected
much of the care put into the design
of the receiver is wasted.

Failure to utilize a suitable methoed
of coupling will result in lack of vol-
ume, mediocre quality of reproduc-
tion and in some cases violent distor-
tion and instability.

It is the intention of the writer to
discuss this problem in a critical man-
ner from the standpeint of practical
results.

First of all, why is an output cou-
pling device necessary? An output unit
serves two purposes. The first is to
prevent the plate current of the out-
put tube from passing through the
delicate windings of the loud speaker.
This plate current is quite considerable
and if allowed to circulate in the coils
of the speaker would demagnetize the
speaker and possibly burn the wind-
ings out. If the output tube does not
consume more than 8 milliamperes in
its plate circuit, it is not necessary to
protect the speaker windings in this
manner.

The second purpose of the output
unit is to match the impedance of the
plate circuit of the power tube to the
impedance of the veoice-coll of the

How shall I couple the loud
speaker? is ore of the constantly
recurring questions among aill
radio experimenters, particularly
since the advent of the pentode
tube. A number of different
methods are here presented and
you will undoubtedly find one to
suit your requirements.

ent types of speakers cover wide
ranges., The average magnetic speak-
er has an itmpedance of 2000 or 3000
ohms, while the voice coil in a dynamic
usually has an impedance of from 1 to
15 ohms. Quite a difference between
the two types! In the light of these
figures it is obvious that some sort of
coupling device is absolutely necessary
between the speaker and tube to adjust
these wide differences.

Two General Coupling Schemes

There are two general types of
couplings in use. The first is by means
of a transformer placed between the
speaker and the tube. The primary
of the transformer is designed to con-
form to the plate impedance of the
tube, while the secondary matches the
impedance of the speaker. The trans-
former method is essential when using
a dynamic speaker, as it is impractical
to use any other method, due to the

coil. The secondary of the transform-
er must have an impedance equal to
that of the voice coil. A discussion
of the value of the primary impedance
will be undertaken in a later para-
graph. A diagram of the transformer
type of coupling is shown in Fig. 1.
The second type of coupling makes
use of an A.F. choke coil and a fixed
condenser., The choke coil is placed in
series with the plate lead of the out-
put tube. The size of this choke
varies with the type of tube used, but
for the ordinary triede having a plate
impedance of two or three thousand
ohms a 15 or 20 henry choke should be
sufficient. A fixed condenser of about
1 mf. should be connected to the plate
terminal of the tube. The other side
of this condenser is one terminal for

the loud speaker. The other loud
speaker terminal is taken to the
ground of the receiver. If the re-

ceiver is operated from the light line
and the bias for the output tube is se-
cured by wvoltage drop in a resistor
connected in series with the cathode
of the tube and ground better low
note response will be assured by re-
turning the loud speaker terminal to
the cathode of the output tube instead
of to the ground. See Figs. 2 and 3
for complete details. The output of
this type of coupling is suitable only
for a speaker of fairly high impedance,

speaker. The impedances of differ- low impedance of the speaker’s voice (Continued on page 699)
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Fig. 4.
Pentode coupled through tapped choke.

Fig. 5.
Push-pull coupling through choke.
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Operating two speakers at once.


www.americanradiohistory.com

660

SHORT WAVE CRAFT for MARCH,

1933

Front and Rear Views of Mr. Wahner’s “Fan’s Own” 3-Tuhe Short Wave Receiver, Which Embhodies the Happy Combination of
R.F., Detector and A.F. Stages. I'encil points to second variahle condenser, just behind shield can.

The SW Fan’s Own 3-Tuber

By CLARENCE 0. WAHNER

$20.00 Prize Winner in December Contest

® THE set here described is a tuned

radic frequency stage, screen grid
regenerative detector and an audio
stage combination. All of the features
in this set have been taken from past
issues of SHORT WAVE CRAFT magazine;
notably from such authors as Messrs.
R. W. Tanner and Edward Ingram.
This set is the result of taking a few
of each one’s ideas.

The radio frequency stage is worked
out from one of Mr. R. W. Tanner's
circuits and the detector from Mr. Ed-
ward Ingram’s. The audio I experi-
mented with until the desired results
were obtained. After completing this
hook-up, I noticed from the September
issue that Mr. Ingram had a similar
idea.

As to the set itself, I have used plug-

in coils wound as described in your
April, 1932, issue. They are of the Na-
tional type with the exception of being
wound on tube bases. There are pri-
maries on all radio frequency coils, but
I obtain better results with capacitive
coupling of the antenna below 50
meters and had more success with the
magnetic methed above 50 meters.
The output of the first stage is fed
to the detector circuit through a .0001
mf. condenser. A special short wave
choke is used to provide a path for the
“B” supply to the radio frequency tube,
thereby differing from the usual meth-
od of utilizing the grid coil of the
detector circuit, or having a separate
primary winding for that purpose. 1
find that by using this system it is
easier to obtain the correct impedance

necessary for the type 24 tube. This
eliminates the necessity of juggling
primary turns to attain this same end.
By using this system I have been able
to obtain wonderful amplification down
to the lowest wave length to which this
set can be tuned, about 16 meters.

Another feature to which the sue-
cess of this set can be attributed is the
lack of extreme sharpness, usually ac-
companying the lower wavelengths.
There is also a variable potentionmeter
in the screen-grid lead to this tube,
which, though not absolutely necessary,
helps a great deal in adjusting the sen-
sitivity of the set.

The detector circuit uses a screen-
grid detector of the 24 type with re-
generation controlled by varying the
voltage impressed on the screen grid.

5‘)Bsu')w
METERS ] 24 TUBE
3

i

ABOVE
50 METERS
-~
L1 L2
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Schematic Wiring Diagram showing the Arrangement of the Three Simple, Yet Highly Efficient and Well-Designed Stages of Detec-
tion and Amplification Emhodied in Mr. Wahner's 3-Tuhe Receiver
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Thiz iz a very smooth form of regen-
eratinn and does not change the dial
setting of the detector to any extent.
The voltage control is a 50,000 ohm
potentiometer. The grid circuit uses
the conventional grid-leak (3% meg.)
and condenser (.0001 mf.). The con-
denser for regeneration is of the fixed
type and should not exceed .00025 mf.
for the best results. A Hammarlund
short-wave choke is connected in series
between the tickler and audic fre-
quency choke.

One more feature to which 1 attrib-
ute the success of this set is the
method of coupling the audio stage to
the detector. By using an old type
audio frequency transformer and con-
necting the primary and secondary in
series, it forms a very efficient audio
choke. A condenser of .006 mf. and a
.5 megohm resistor complete the audio
unit. This method of coupling cer-
tainly improves the regeneration qual-
ities of the set.

In the A. F. stage I used a 27 tube,
(or one of the new 56 tubes may be
used.)

An ordinary 45 power amplifier can
be added to this set, giving surprising
volume on foreign stations. Using it in
this manner T have been able to hear
stations in Spain, England, France,
Ttaly, Japan, and Mexico with consid-
erable volume.

All power connections are brought
to a five-prong socket on the rear of
the chassis. This socket, plug, and
cable serve to make connections more
simple,

All external wires are color-coded
and a code chart attached to the set
where it can always be referred to.

1933
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The 3-Tube short-wave receiver, properly designed, is undoubt-
edly one of the most popular with the average short-wave fan.
Mr. Wahner, an experienced short-wave experimenter, here tells
in simplified fashion, how to build a 3-tube receiver which has
picked up a surprising number of distant short-wave stations,

as the specimen list given below testifies.

This receiver em-

bodies the happy combination of R.F., detector and A.F., stages.

Most of the internal wiring is done
with stiff bus wire, preventing detun-
ing effects by vibrating or shaking
wires.

A Few of The “DX"
Stations Received

Location Call & Wavelength
Boundbrook, N. J. W3XAL 49.15
Bowmanville, Ont. VEIGW 49.17
Chelmsford, England G5SW 25.53
Chicago, I11. WIXF  49.80
Cincinnati, Ohio WEBXAL 49.50
Madrid, Spain EAQ 30.30
Mexico City, Mexico XDA 25.50
Pittsburgh, I’a. WS8XK  25.24
Pittsburgh, Pa. W8XK 48.83
Pontoise, France FYA 25.6
Rome, Italy I2RO 254
Schnectady, N. Y. W2ZXAF 31.48
Springfield, Mass. WI1XAZ 3133
Tokio, Japan J1AA 19.83
Winnipeg, Canada VEICL 52.50

Anyone desiring further information
regarding this set may receive same by
getting in touch with the writer. (En-
close stamped and addressed envelope

when writing to any of our contrib-
utors for information.—Editor.)

Parts List
Variable Condenser, C1 .00045 Mf{.
Variable Condensers, C2, C7 .0001 Mf{.
Fixed By Pass Condensers, C3 .1 Mf.
Fixed By Pass Condensers, C4, C6, C12
006 Mf{.
Fixed By Pass Condensers, Cb, C8
0001 Mf.
Fiﬁed By Pass Condensers. C10 .001
f.
Fixed By Pass
1. Mf.
Fixed By Pass
Mf.

Condensers, C11, C13
Condensers, C9 .00025

R 50,000 Ohms.
R1 500 Ohms.

Fixed Resistor,
Fixed Resistor,
Fixed Resistor, R3 3.5 Megohms.
Fixed Resistor, R5 500,000 Ohms.
Fixed Resistor, R6 2,000 Ohms.
Variable Resistor, R2 100,000 Ohms.
Variable Resistor, R4 50,000 Ohms.
Radioc Freq. Choke, R.F.C. 1 Special

Short Wave Choke.*

*Use special Short Wave R. F. choke
such as the new National, with split see-
tions to reduce the distributed capacity.
An ordinary broadeast choke is worthless.

(Continued on page 682)
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For the Benefit of the Reader Who Is Not so Familiar with the Schematic Diagram Shown_ at the Left, the Editors -llad This
Picture Diagram Especially Made so That Anyone, With a Little Care, Can Follow It a_md Build Themselves a Really Fine Short-
Wave Receiver Suitahle for Head-1’hone Operation.
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The right place for short-wave power-packs—away from the

On the shelf just above the floor are (at the

left) the factory-built power unit for the National SW-58, and

(at the right) the “home-madc” unit for the SW-3. A completely

A.C. operated audio power-amplifier for the latter is mounted
‘ on a shelf above the tuners.

sets themselves.

@® ONE of the earliest and most per-

sistent bugaboos in the short-wave
game is that concerning A. C. opera-
tion. It is kept alive by the many
ex-broadcast experimenters who are
finding new thriﬁs in the short waves,
and whose experience with all-electric
short-wave set operation dates back to
the days when adequate filters and
properly designed cathode-heater tubes
were unknown.

Now there is nothing especially mys-
terious or magical about A. C. power-
packs, and it is not necessary to de-
part very far from ordinary practice
in order to make a unit that will work
smoothly and quietly. Instead of look-
ing for queer circuit arrangements and
phoney “hum balancers,” the construe-
tor should merely use good parts and
a reliable hook-up, and above all else
learn to keep the completed pack a re-
spectable distance from the sensitive
receiver itself!

Let that last statement gink in! In
the writer’s experience, which embraces
part of the design work, in collabora-
tion with Robert S. Kruse and David
Grimes, on the original Pilot Super-
Wasp, the first commercially successful
short-wave receiver for all-electric op-
eration, more trouble is caused by hav-
ing the pack too close to the receiver,
than by any other single factor! This
remark should not be construed as a
criticism of sets which have the A.C.
power supply on the same chassis with
the tuner; this sort of thing is all right
if the set is designed from the start

SHORT WAVE CRAFT for

with the idea in mind and if the proper
precautions are observed. When a man
starts with a battery receiver and
starts to “electrify’” it, matters are al-
together different.

Come to think of it, the manufac-
turer of some of the finest short-wave
receivers on the market today insists
on building the power-packs as entirely
separate units, and supplies a long.
heavy interconnecting cable with the
advice that it be used without being
curled up.

Built In One Evening
As an example of what can be done
at little trouble and expense, the writer
illustrates herewith a complete power-
pack that he built in one evening, to go

A complete A.C. power-pack for the S-W receiver.
R.F. choke “C” hanging in mid-air between the power trans-
former and the filter condenser. Socket on left for 5-wire cable
and tube-base plug; socket on right for 80 rectifier.
sired plate voltage up to 300 available.

A“Quier~ A.C.

Power-Pack

for Small S-W Receivers
By ROBERT “BOB” HERTZBERG

A small, but ‘“good,” Power-Pack for use with small
S. W. receivers is in great demand. Here’s just the
“job’" you’ve been looking for.

1933
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Note the

Any de-

All “hum”’ is reduced
to a minimum.

with a regular National SW-3, which
is an orthodox short-wave receiver
using one T.R.F. stage, regenerative
detector and one audio stage. This set
had been working on batteries for
about a year, and with the demise of
the “B’s” it was decided to eliminate
all batteries in favor of AC. The unit
worked perfectly from the start, with
only the barest trace of a hum in the
earphones to indicate the nature of the
power supply.

Two simple little tricks helped mat-
ters considerably. One was the use
of an R. F. choke in the high voitage
lead from the filament of the 80 rec-
tifier to the filter system, to keep para-

(Continued on page 693)
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The

2-Tube

“Old

Reliable”

By ELMER A. SIMMONS

1933

h

A

Lt

Just the type of short-wave receiver for the ‘beginner’—

it employs two of the new two

-volt dry-cell tubes.

The cost

of the set is extremely small and it is capable of receiving

signals from all over the world
“Doerle”

® TO make the chassis of this instru-

ment, procure an aluminum cooky
sheet. These sheets are 12 x 15%
inches (cut as in diagram). This can
be cut with an ordinary wood saw.
Take piece No. 2 and bend as in Fig.
1. If no vise is handy bend it in the
jaw of a drawer. Next drill all holes
or punch out, then finish with file.
Note that the small hole already in the
pan has been enlarged, and is now
used for bringing the cable through.
The 7 inch piece of aluminum is for a
front panel. Care should be taken not
to scratch the surface.

Next make the sides and front of
wood, as shown, and fasten to the
chassis with round head screws. When
this is finished put the front panel in
place, and mark through on to the
wood to get centers for the switch and
jack. These last two will hold the
front panel in place when assembled.
The set should next be assembled. The
phone jack and the antenna condenser
should be insulated from the panel
with bakelite washers. The coil should
be as high as possible above the chas-
sis. The Pilot socket is OK for this.
Don’t use a wafer socket; the losses
would be so high that the set would
be inefficient, The circuit should be
followed carefully to avoid mistakes.
Care should be taken to see that the
grid leak is connected as shown. With
the grid negatively biased there is a
5, loss in volume using the same type
tubes, 30’s. )

The set should be wired with rub-
ber covered stranded wire. It is not
necessary to solder each wire if bolts
are provided on the parts used, but
have all wiring as strong and short as
possible consistent with good electri-
cal practice.

To make the coils obtain three tube
bases. Make a hole over each prong
by first filing a groove then punching
through with an awl. Wind the coils
with No. 18 enameled wire. Note that
the tickler coil is reversed. This is
not necessary but it helps the set to
oscillate. The ends of each wire should
be scraped clean of all enamel, then

. It is similar to the famous
receiver.

pushed down into its own designated
pin or prong. To hold these wires in
place in the prongs, take a match,
sharpen one end, then force this end
down into the prong with the wire.
Now snap the remainder of the match
off. This makes a very neat job, and
no solder is required.

The choke is jumble wound on a
1% inch core spool and consists of 150
turns of No. 24 wire. The 7 plate
antenna series condenser should have
one stator plate removed. This will
allow the set to oscillate correctly
when used with an aerial of 100 feet.
The lead-in is brought in through a
grommet in the right side of the set.
The ground is connected directly to
“A” minus on the “A” battery.

If the wood form is built according
to directions it will prove very strong.
The subpanel is fastened to it with
three screws on each side and front
and two on the back. Remember when
cutting it is best to make all parts a
little large, then file down to perfect
fit. Two lengths of silk lamp cord
make the battery cable. The A+ is
red tracer with loop for binding post;
the “A” minus is white tracer with
loop for binding post; the “B’ plus
90 is red tracer with plain pointed end
for clip on the “B” battery; “B’’ plus
45 is white tracer with plain pointed
end for clip on “B” battery; “B” mi-
nus connects to “A” minus.

The filaments are lighted from a two
volt battery or from a battery of two
dry cells in series, with a ten ohm
rheostat in “A” plus or “A” minus.
This set was constructed to see if it
was possible for the average person to
build an efficient, small and depend-
able set at home with no tools other
than those found in every home; of
material obtainable anywhere; and at
little cost. It will receive every sta-
tion the big sets are able to pick up,
but not at loud speaker volume, of
course. An amplifier is now being
constructed for this set and in all prob-
ability will afford good volume when
attached to the set.

(Continued on page 699)
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" Appearance of Mr. Simmons” 2-Tube Short-

Wave Receiver—ideal for the beginner.
The cost of the parts is low and the capa-
bilities of the set practically unlimited.
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® DURING the fall and winter of 1931-
32 we had no power supply for a
transmitter, other than that furnished
by dry cell “B” batteries. Having been
an amateur for several years we found
it extremely difficult to keep off the air.
Previous to this time we were rather
skeptical about getting results with
such low-powered tubes as 20la’s or
112’s. However, the transmitter shown
in Fig. 1 was built up for operation on
the 20 meter band. The little set worked
so well that we decided to write it up—
hence the reason for this article.

As may be seen from Fig. 2, the cir-
cuit is the Hi “C” Hartley. The set
operates with a single 01a at 180 volts,
20 mils. (milliamperes) on the plate—
approximately 3.6 watts input. The 20
meter coil consists of three turns of
1% inch copper tubing wound on a form
2% inches in diameter and spaced %
inch. The “tank” or tuning condenser
is a Hammarlund receiving type .0005
mi. capacity. The plate blocking con-
denser is a Sangamo, .0005 mf., the grid
condenser is an Aerovox .00025 mf. and
the grid leak is a 10,000 ohm resistor
similar to those used for obtaining bias
in A.C. operated receivers. The r.f.
choke consists of two inches of No. 30
wire wound on a % inch paper tube.
No filament by-pass condensers or re-
sistors are necessary.

The transmitter is built up on two
maple sticks 12“x1"x%"”. Holes are
drilled for the Hammarlund condenser
about one-fourth the distance from one
end. Mount the variable condenser and
the fixed condensers as shown in the
photo. The tube socket must be placed
close enough to the coil and tuning con-
denser so that the wiring will be fairly
short and direct Place the milliammeter
on the end as far away from the tube
socket and the tank circuit as possible.
Mount the r.f. choke fairly close to the
tube socket and at right angles with the
tank coil. Solder all connections by us-
ing a hot iron and resin-core solder.

The antenna is the single wire
“feeder” type. It is designed fer opera-
tion on approximately 14,200 kes. (kilo-
cycles). The flat top or radiating part

SHORT WAVE CRAFT for MARCH, 1933

A “Fly-Power” Transmitter

By HARRY D. HOOTON

The circuit used is the Hi“‘C”’
Hartley;the set operateswith
a single O1A on 20 meters.

M -
{11

Photo of the finished “Fly-Power” 20 Meter
Transmitter built by Mr, Hooton, who here
describes how to build it,

'—_L 332’ —=
It -
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T
,'.' 14,200 kc's.
TANK CIRCUIT.
vP TO_ f

FiG.1

& RFC.

MA.

T0 6
ANTENNA ¢
Fl16.2

Diagram of the connections for 26 meter

“Fly-Power” transmitter which uses an

OIA tube, at 180 volts and 20 ma. plate
current.

is 33% ft. long and the feeder wire is
soldered to it at a point exactly 12 feet,
1 Inch from one end. The feeder may be
any length up to 100 feet. At the trans-
mitter the feeder coupling is adjusted
by means of a clip. From one to one
and one-half turns of coupling is neces-
sary for a good signal.

The tuning of this transmitter is sim-
plicity itself, By means of a monitor
or short-wave receiver set the frequency
of the transmitter near the center of
the 20 meter band. The tube should
draw about 16 mils. with the antenna
removed and the filament clip adjusted
to about 1% turns from the grid end
of the coil. Clip the antenna on to the
plate end of the coil, about 1% turns
from_the filament clip and adjust the
coupling until the milliameter reads ap-
proximately 20 mils. Check the fre-
quency again to be sure the transmit-
ter is operating in the band.

The key is connected in the -180 volt
lead wire.

If 40 meters cperation is desired,
wind the plate coil to five turns and
multiply the dimensions of the antenna
by two. The rest of the set is built as
described above.

Either standard or heavy duty “B”
b_atteries may be used. The standard
size will last about two months if the

set is operated three or four hours
daily.

List of Parts for the “Fly-Power
Transmitter”
R1—10,000 ohm grid leak type resistor,

Cl—Hammarlund receiving condenser,
.0005 mf,,

C2—Aerovox fixed condenser, ,00025 mf.,

C3—Sangamo fixed condenser, .0005 mf.,

L1—Plate coil see text,

RFC—Radio frequency choke, see text,

MA—Milliammeter, 0-25, may be “Read-
rite” or “Jewell,”

UX socket,

Dial,

01A tube,

Marle sticks, solder, ete.

@ THE editors offer a $20.00 monthly prize
for the best short-wave receiver submitted.

If your set does not receive the monthly
prize you atill have a chance to win cash
money, a8 the editors will be glad t2 pay
space rates for any articles accepted and
published in SHORT WAVE CRAFT.

You had better write the *“S-W Contest
Editor,” giving him a short description of
THE ACTUAL SET, as it will save time and
the set and a diagram, BEFORE SHIPPING
expense all around. A $20.00 prize will be
paid each month for an article describing the
best short-wave receiver, converter, or
adapter. Seta should not have more than five
tubes and those adapted to the wants of the
average beginner are much in demand.

Sets must be sent PREPAID and should be

$20.00 Prize Monthly For Best Set

CAREFULLY PACKED in a WOODEN box!

The closing date for each contest is sixty
days preceding date of issue (February 1 for
the April issue, ete.)

The judges will be the editors of SHORT
WAVE CRAFT, and Robert Hertzberg and
Clifford E. Denton, who will also serve on
:ihe examining board. Their findings will be

nal.

Articles with complete coil, resistor and-
condenser values, together with diagram,
must accompany each entry. All sets will be
returned prepaid after publication.

REQUIREMENTS: Good workmanship al-
ways commands prize-winning attention on
the part of the judges; neat wiring is prac-
tically imperative. Other important features

the judges will note are: COMPACTNESS.
NEW CIRCUIT FEATURES, and PPORTA-
BILITY. The sets may be A.C. or battery-
operated, Straight Short-Wave Receivers,
Short-Wave Converters, or Short-Wave
Adapters, No manufactured sets will be con-
sidered; EVERY SET MUST BE RUILT BY
THE ENTRANT. Tubes, batteries, etc., may
be submitted with the set if desired, but this
is not essential. NO THEORETICAL DE-
SIGNS WILL BE CONSIDERED! The set
must be actually built and in working order.
Employees and their families of SHORT
WAVE CRAFT are excluded, Address let-
ters and packages to the SHORT WAVE
CONTEST EDITOR, care of SHORT WAVE
CRAFT Magazine, 96-98 Park Place, New
York, N. Y.

wWWw americanradiohistorv com
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A Condenser ‘“Mike”
for 10 Cents! wn.ums?’;. VETTE

® THIS article is a contradiction to

the distorted idea entertained by
some that the condenser microphone
is an expensive piece of radio equip-
ment. Sure it is, if of the type used
around commercial broadcasting and
recording studios, but inasmuch as the
'phone Hant’s requirements are neith-
er so rigorous nor as exacting as those
imposed upon Dbroadcasters, there
seems to be no logical reason why we
should not find more condenser “mikes”
in use among the amateur fraternity.

Here is a condenser microphone
head which cost the author just ten
cents to make—and the quality of its
output is better than the average dou-
ble-button carbon mike—in fact, it is
comparable to a condenser costing
twenty dollars! But before we de-
scribe it, let us study the principles
underlying the condenser microphone.

How Condenser “Mike” Acts

The condenser microphone is just
what the name implies—a condenser,
with air dielectric. In one of these
mikes you will find a solid, immovable
backplate, spaced about .01” from a
movable diaphragm of some very thin
and flexible metal, usually Duralumin
of about .002” thickness, although I
have used .0015” brass and .002” steel
just as successfully—the only draw-
backs being that brass is affected by
atmospheric changes, and steel rusts
badly. This diaphragm acts as the
movable plate of a two plate variable
condenser with the backplate as the
stator. Thus it will be seen that
sound waves striking the diaphragm
vary the capacity in the amplifier tube
grid circuit.

Simple in Construction

The condenser microphone, con-
trary to popular opinion, is quite sim-
ple to construct, for all practical pur-
poses, if one is able to devise a scheme
for stretching the diaphragm sufhicient-
ly. The tension on the diaphragm
governs the quality of reproduction
to be obtained; the tighter it is the
better the quality of the output. And
here it is that most home constructors
meet their “Waterloo” when trying to
build a condenser at a low price. How-
ever, it is possible to devise “haywire”
stretching arrangements, as is evi-
denced in the following constructional
“dope”. The microphone herein d(?-
scribed was built merely as an experi-
ment, but it has proven itself worthy
of attention—so worthy, in fact, that
it has been sent to W5AO0E to replace
the mike in use up until that time.

Old Head-phone Case Needed

To build this mike you will need an
old head-phone case, with cap (I used
a_Holtzer-Cabot, but practically any
kind should de, the only requirement
being that it be a metal case), a Frost
No. 611 tube adaptor, of the type to
adapt a UV 199 tube to a UV 201
socket (no substitution here—this is
the heart of the mike), a small piece
of sheet brass for the backplate, and a
few screws as given later.

How Adaptor Is Altered

We will prepare the adaptor first.
This serve three purposes—it supports
the backplate, serves as a base for
stretching the diaphragm, and acts as
a spacer between the backplate and
diaphragm. This adaptor is shown in
Fig. 1. The first thing to do with this
is to cut off the end with the prongs,
as shown in the diagram. No dimen-
sions are given, as they will vary with
the type of headphone case used. It
should be cut so that the top of the
adaptor projects about one-eighth of
an inch above the top of the case, and
the cutting should be done so that both
ends of the adaptor are absolutely
parallel.

Making the “Backplate”

Next, cut your backplate so that it
will fit snugly within the external ring
which projects above the adaptor (‘‘a”
in Fig. 1.) This backplate must be of
sufficient thickness so as to be quite
rigid, and not vibrate. For this rea-
son a corrugated piece is most satis-
factory. Now drill two or three holes
in the backplate. While the placement
or diameter of these holes is not im-
portant (don’t make them too large, of
course), they are necessary to the
proper operation of the mike. They
serve to prevent ‘‘cushion’” effect—
that is, they prevent a dead air space
between the diaphragm and backplate.
Were this condition present, the mike
would be practically inoperative, as
the diaphragm would not be able to
vibrate in accordance with the sound
waves impressed upon it. After cut-
ting the backplate to the correct dia-
meter (13t”) it should be dressed
down on the face with very fine emery
or ground glass, to remove any burrs
from the edges.

A Little Lathe Work

Now we will lay the backplate aside
for awhile and finish preparing the
adaptor. Looking at the top you will
see the lettering® “Frost Radio—No.

(Continued on page 684)

Mr. Vette tells us just how he built a very successful condenser
type microphone from an old headphone receiver case, the case

being of the metal type.

The receiver case, together with a

tube adaptor, a duralumin diaphragm and a small piece of

brass, comprise the whole ‘“mike.”

A condenser “mike’”’ of the

type here shown is now being used in several well-known
“ham” stations.
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The drawings above illustrate the succes-
give stages in preparing and assembling
here described in
The dia-

”

the condenser “mike,” r

complete detail by Mr. Vette. [

gram shows how to connect the “mike

through a simple amplifier, as described
by the author.


www.americanradiohistory.com

666

SHORT WAVE CRAFT for MARCH,

How Altitude Variations

in KENNELLY-HEAVISIDE
Layers Were Recorded

Little is known concerning the Ken-
nelly-Heaviside layers and their al-
titudes. The apparatus described
makes it possible to photographic-
ally record signals which have been
reflected by these ionized layers of
the upper atmosphere and thus pro-
vide data for further study.

® IT IS well known that the great

ranges observed with short waves,
the fading and the zones of silence, are
explained by the existence of one or
more ionized layers of the upper at-
mosphere, at which the electomagnetic
waves undergo reflections and are sent
back to the earth. The existence of
these layers has long been considered
hypothetical, but the experience, of re-
cent years have shown that it is pos-
sible te put in evidence phenomena of
wave reflection which affirm that
everything takes place as if, for each
wave above 10 meters in length under
certain conditions, there existed one or
more reflecting layers located several
dozen kilometers up in the atmosphere,
whose height for a definite wave varies
with the time of day and the season.
These layers are the Kennelly-Heavi-
side layers.

There are several methods of show-
ing the reflections undergone by a
wave on the Kennelly-Heaviside layer
or layers. The one most in favor in
the United States, where numerous ob-
servations have recently taken place, is
the method of G. Breit and M. X Tuve,
called the group retarding or tap.

How Signal Is Sent and Received

This method, very ingeniocus and
very simple at the same time, consists
of emitting at point A of the globe
(Fig. 1) a very short Morse dot, a
“tap” of 2 to 5 thousandths of a sec-
ond duration and of registering pho-
tographically the reception of this tap
in a receiver installed at a point B.
Under certain conditions one observes
at B for one tap transmitted at A not
a single tap but several taps, spaced a
fraction of a thousandth of a second
apart, a very short time which however
one measures very accurately, thanks
to the means of registering employed.

These successive taps registered at
B, when a single tap was transmitted
at A, are explained as follows:

The waves transmitted from A reach
B by various routes; one distinguishes
these waves:

1. The direct wave, called the sur-
face or ground wave, which follows
the surface of the earth; the propaga-
tion of this wave is represented in Fig.
1 by the straight line AB.

2. The wave reflected by a first
Kennelly-Heaviside layer (lower layer
chlgyer E); this wave takes the course

Fig. 1—This diagram shows the various routes
followed by the electromagnetic waves between
points A and B of the terrestrial globe, whose
radius of curvature has been taken as infinite.
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By PAUL BERCHE

3. The wave reflected by a second
Kennelly-Heaviside layer (upper layer
or layer F); the course of this wave is
ADB.

4. The wave twice reflected on the
upper layer with an intermediate re-
flection on the earth; the rather com-
plex course of this wave is represented
by AEGFB.

How are these taps registered on re-
ception?

Checking Signal Recorded on Film

The last tube of the receiver is con-
nected to a very sensitive galvanom-
eter whose movable element has a little
mirror, At each tap the mirror is dis-
placed. If one reflects on this mirror
a fine pencil of light, the reflected ray
will undergo displacements when the
taps are received. These displacements
of the ray or the “spot” are registered
on a sensitive ribbon (motion picture
film) moving at great speed. With the
oscillograph thus obtained one gets for
one transmitted tap oscillograms of the
type of Fig. 2.

The first tap received, registered at
S, corresponds to the surface wave, go-
ing directly from A to B. The second
reception, registered at Ci, ecorresponds
to the wave reflected by the first (low-
er) layer and reaching B by the route
ACB. The third reception, registered
at Col, corresponds to the wave re-
flected by the second (upper) layer
and reaching B by the route ADB,

The fourth reception, registered at
Co2, corresponds to the wave having
two reflections on the second layer and
one reflection on the earth between A
and B; this wave reaches B by the
longest route AEGFB and arrives at
B after the other three.

Since one knows the speed of mo-
tion of the film, the distance between
the points a and b generally marking
an interval of time of 1/200th of a
second, one knows the interval of time
separating the arrival of the direct
wave and any reflected wave (the dis-
tances S-Ci and S-Col, for example).
One can therefore calculate the appar-
ent height of the layer producing this
reflection.

In practice one does not register
merely a single tap but a series of taps
spaced 1/30th of a second apart. Thus
one gets a film on which is registered
(about every 10 centimeters) a group
of taps similar to that of Fig. 2.

This method gives a value of the
height of different layers at a definite
instant, that of the measurement, but
it is hard to follow the variations of
this height during 24 hours, for ex-
ample. The application of this meth-
od would require a large staff of en-
gineers and a considerable length of
film (about 3 meters a second), any-
way the film is very expensive, because
it has to be very sensitive because of
the speed of its motion.

(Continued on page 685)
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Improve Your Keying
with an
Audio Oscillator

By A. HAZELTON RICE, JR.

This little device has been in constant use at W1UC and re-
ceives its full measure of credit for improving the operator’s

“fist.”’

Its worth is particularly appreciated when operating a

“bug’ key, as its performance is above reproach.

® WHILE the various applications of

the audio oscillator have been un-
derstood, in a general way, by the ama-
teur fraternity since the advent of the
sereen grid tube, it is doubtful indeed
if there are many amateurs who have
attempted its use or appreciated its
value in connection with the keying of
their transmitters.

Lest some of my readers may not
know what an audio oscillater is, let
me explain that it consists, essentially,
of a screen grid tube, such as the 24,
which may be made to oscillate at an
audio or audible frequency and this
frequency may be controlled by the
amount of capacity in the 221% volt
lead, across the speaker or phones. It
is, In reality, a glorified high fre-
quency buzzer with none of its usual
vexing idiosyncrasies.

The writer conceived the idea of
using such an oscillator in connection
with his transmitter after hearing the
introduction to an RKO motion pic-
ture. What amateur is there who has
heard that sweet, flute like note with-
out wishing that he toe might dupli-
cate it in his own ‘shack’ while in
actual contact with some friend half
way arcund this wonderful old world
of ours; not alone for the thrill of
conscious achievement, but more par-
ticularly for the advantage that is his
when he may hear his dots and dashes
as they go out upon the ether, rather
than the rumble and rear in his re-
ceiver that usually accompanies his
pericds of transmission?

Upon considering the possibilities of
such an oscillator, and deciding to give
it a trial, it was, of course, considered
necessary to use a relay, in conjunc-
tion with it. Accordingly, one was in-
stalled but the objectionable clatter of
the contacts more than offset the con-
venience. With that insatiable urge
to experiment characteristic of all
“dyed in the wool” hams, the writer
discarded the relay and its accompany-
ing batteries; held his breath, and con-
nected the device directly across the
key of the transmitter—a push pull,
tuned plate—tuned grid affair. Noth-
ing untoward happened! The antici-
pated fireworks were conspicuous by
their absence, to use a trite phrase.
So far, so good. The key was pressed
and a hasty glance at the meters
showed that everything was normal
and, best of all, the shrill, steady
whistle emanating from the loud
speaker was little short of a symphony
of sound to the ears of any operator.
A check on the transmitter’s note in
the monitor revealed that it was in no
way changed by the addition of the
oscillator.

Of course, the transmitter may be
continuously monitored, but the writer
has found that it is mwuch more con-
venient to check the transmitter with
the monitor while tuning and testing
and to turn on the oscillator on all
other occasions when the transmitter
is in use.

And now a few words relative to its
construction. The writer happened to
have a cabinet which had housed g
one stage Bristol power amplifier, long
since defunct, and which proved to be
Just the right size for the job. The
dimensions are given in the diagram.
It is an easy matter to make a similar
cabinet of well seasoned birch or any
of the softer woods, finishing it off
with the usual mahogany stain and two
or three coats of shellac, rubbed down
with ground pumice stone, with a final
coat or two of rubbing varnish, which
can be rubbed down very carefully
with rotten stone and oil. ~Of course,
aluminum may be used for the cabinet,
but this will necessitate considerable
work in insulating binding posts, ete.
The panel is of bakelite, its small size
making it relatively inexpensive.

The lower left hand switch is a Pilot
and is used for turning on and off the
oscillater.  The lower right hand
switch is a duplicate of the first and
is used for changing the tone of the
oscillator to a lower frequency, which
may be preferred at times as a relief
from the steady high pitched whistle.
The switch at the center of the panel
is a midget double-pole, double-throw
affair and is used to switch the loud
speaker from the oscillator to the re-
ceiver and vice versa. Throwing it to
the right connects the speaker to the
oscillator and to the left connects the
speaker to the receiver or audic am-
plifier output, as the case may be.

In this connection, the writer is
using an old model Dictogrand speaker,
which is extremely sensitive, and some
sgeaker of this type, or a Baldwin unit
should be used. A pair of phones
may be used, if preferred, in place of
the speaker, but use discretion! Slip
them forward on the cheek bones while
transmitting, as the volume is so great
as to make it uncomfortable to wear
them. When connecting the oscillator
across the key of the transmitter,
watch the plate milliammeter of the
transmitter closely. If it jumps up a
few ‘“mills,” disconnect the oscillator
immediately, and reverse the leads to
the key. If still louder signals are de-
sired, this may be accomplished without
an amplifier by increasing the screen
voltage to about 90 volts. This will also
facilitate oscillation, although this in-
creased screen voltage is not, as a rule,
necessary with the average tube.
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Appearance of the “keying” oscillator
built hy Mr, Rice and which will be found

a boon to all operators of amateur
transmitting stations.
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Ahove—Wiring diagram for building the
“keying” oscillator, together with f_ront
panel view and also rear view of cabinet.
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SHORT WAVE
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The Challenger 9-Tube Short-Wave Superhet in action; a dynamic speaker of the
proper impedance, as specified, is vsed with it.

@® RADIO fans seem to be divided into
two opposing groups when it comes
to building new receivers. On one side,
we have those who favor a set with as
few tubes as possible. This group eager-
ly looks forward to the day when a one-
tube set will again serve every radio
requirement. Diametrically opposed in
their views are the proponents of the
multi-tube receiver., These enthusiasts
want every known improvement and re-
finement incorporated in the radio set.
If extra tubes are needed to increase
distance range, sharpen selectivity, im-
prove tone quality or to attain any
other desirable results, these tubes are
cheerfully added to the circuit.

The latter school of thought is sub-
sceribed to by Mr. Steve Erdel, chief en-
gineer of the Experimenters Radio
Shop (New York), who designed the
“Challenger” Nine-Tube Short-Wave
Superhet, It was Mr, Erdel’s ambition
to produce a de lure superheterodyne
receiver containing every known worth-
while radio development and using the
newest, most efficient tubes. He was so
well pleased with the performance of
this set that he deecided to call it the
“Challenger,” defying other sets to

i

equal its record, regardless of the num-
ber or type of tubes used.

With all due allowance for the pride
and enthusiasm of a radio fan in his
brainchild, the “Challenger’ has high
merit. This set “delivers” and how! Its
designer has logged Germany, France,
Italy and South America—all in a sin-
gle evening.

Analyzing the circuit of the “Chal-
lenger,” we find that it is really un-
usually straightforward and simple for
a nine-tube set. There is a first detector
V1 using a 57 pentode tube and cou-
pled inductively to the 56 oscillator V8.

There are three intermediate frequen-
cy stages employing 58 tubes (V2, V3,
Vi). The 1L.F. transformers are peaked
at 465 ke. This high intermediate fre-
quency has been selected as most desir-
able since it results in a close approach
to “one spot” tuning.

The second detector employs a 24
tube (V5), with power detection. This
is coupled resistively to the single audio
output stage. Here we find two PZ

power output pentodes (V6, V7) em-
ployed in parallel arrangement.

The full-wave 80 rectifier (V9) and
its attendant filter circuit are of con-

CRAFT for MARCH,
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The

ventional design. Following standard
practice, the 1000 ohm speaker field is
made to serve as one of the filter
chokes. Electrolytic filter condensers
are used at C24 and C25 and a 25 mf. 25
volt cartridge-type electrolytic con-
denser is used at C26 to by-pass the
pentode bias resistor.

Having performed this preliminary
circuit analysis, let us go back over the
circuit again and pick out some of the
more important features. The antenna
coil L1 is wound on the same form as
the oscillator plate and grid coils (L2).
The coil form is of the plug-in type,
three separate forms being used to
cover the short wave bands from 20 to
200 meters. Details for winding these
coils are shown in the accompanying
sketch, or the coils may be obtained
ready-wound. Coil L1 is tuned by a
small-type .00010 mf. Hammarlund va-
riable condenser. The oscillator plate
coil is tuned by a small-type .00014 mf.
Hammarlund condenser. Since the coils
I.1 and L2 are wound on the same form,
this inductive coupling is the only
coupling required. Condenser C22 is a
Hammarlund 70 mmf, equalizing con-
denser used to compensate for varying
length antennas. Condenser C3 is a 13
plate, 50 mmf. variable midget con-
denser used to permit finer gradations
of tuning.

The two Hammarlund variable con-
densers Cl1 and C2 are ganged together
by means of a metallic coupling in order
to obtain single dial tuning. A Crowe
double ratio dial rotates the condensers
slow_ly enough to prevent one from
passing the “hard-to-get” distant sta-
tions.

A 1,000 ohm potentiometer at R6 in
the cathode return circuit of the three
intermediate frequency tubes provides
an excellent sensitivity control. Volume
is controlled by means of the Electrad
potentiometer R14, which in effect
varies the load resistance in the detec-
tor circuit—that is, the resistance coup-
ling between the second detector and
the output stage. This method of
volume control is efficient and results

Photo, at left. shows close-up view of coil compartment: photo
below, shows hottom view of the Challenger 9-Tuhe Superhet.
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‘“)Challenger” 9-Tube Superhet

in a smooth, even variation, so that any
desired volume may be obtained.

A jack is provided at J1, permitting
the use of earphones after the detector
stage, before audio amplification. Con-
necting the PZ pentodes in parallel dou-
bles the power output, giving a total
output of 6,000 milliwatts. This meth-
od of connection also reduces the output
inpedance from 7,000 ohms to 3,500
ohms, so that it is possible to use a dy-
namic speaker having an output trans-
former designed for use with a single
45 power output tube.

Condenser C17 and variable resistor
R13 are connected between the plates
of the PZ tubes and ground to act as
a means of tone control. A 1 megohm
Electrad potentiometer is used at R13.
Varying this resistance permits one to
obtain a preponderance of bass or tre-
ble according to perscnal preference.

It will be noted that wherever neces-
sary, all plate and sereen grid cireuits
are carefully isolated by means of suit-
able resistors by-passed to ground by
small condensers. All tubes are shielded,
including audio tubes and rectifier. The
two variable condensers Cl1 and C2 are
enclosed in a large shield and the vari-
ous stages are also separately shielded.

The speaker used in connection with
the “Challenger” is a Magnavox dy-
namic. This is able to handle the large
power output without distortion and the
tone quality is excellent. All in all, the
“Challenger” is a high-quality short-
wave receiver, well worth building. Its
owner need not fear to match it against

By HARRY GEORGES

Using six pentodes, among other features, this powerful short-wave
superheterodyne‘ receiver represents a fine piece of engineering design
and workmanship. The advanced short-wave fan will surely want one

of these receivers.

After all is said and done, the superhet, especially

when designed to use the latest tubes, such as the pentodes, is “boss of

the deck.”

With the tremendous amplification afforded by this receiver,

plus the sharp selectivity, you are sure of putting European and other

“DX" stations on the loud speaker.

Calls heard—FYA, G5SW, I12RO.

DFA, HKD, etc.

any ot_he;r set with respect to sensitivity,
selectivity or tone quality.

Complete List of Parts Required for the
“Challenger” Nine-Tube Short-
Wave Superhet

Cl1—Hammarlund variable midget con-
denser, .0001 mf., type MC-100-M
C2—Hammarlund variable midget con-
denser, .00014 mf., type MC-140-M
C3—Hammarlund variable midget con-
denser, 000050 mf., type MC-50-S
C22—Hammarlund adjustable padding
condenser, 10 to 70 mmf., type MICS-

70

C4, C5, C6, C7, C8, C9, C10, C11, C12,
C13, Ci14, C15, C16, Cl7—Aerovox
g.l mf. cartridge condensers, type
81

C18—Aerovex .02 mf. cartridge con-
denser, type 281 (Concourse)

Cl19—Aerovox ,001 mica condenser,
type 1460 (Concourse)

C20—Aerovox .5 mf. cartridge con-
denser, type 281 (Concourse)

C21—Aerovox .0001 mf. mica condenser,
type 1460 (Polymet)

C23—Aerovox 2 mf. cardboard electro-
lytic condenser, type P5-2 (Con-
course)

€24, C25—Aerovox dry electrolytic eon-
densers, 8 mf., type G5-8 (Con-
course)

C26—Aerovox 25 mf., 25 volt tubular
electrolytic condenser, type PR25-25
(Concourse)

R1—Electrad 5,000 ohm flexible re-
sistor, type 2G5000 (Polymet)

R2—I. R. C. (Durham) 80,000 ohm, 1
watt metallized resistor, type F-1
{Lynch)

R3—I. R. C. (Durham) 30,000 ohm, 1
watt metallized resistor, type F-1
{Lynch)

R4, R6—I. R. C. (Durham) 150,000 ohm,
1 watt metallized resistor, type F-1
{Lynch)

R6—Electrad sensitivity control poten-
tiometeir, 1,000 ohm, type RI-276
{Concourse)

R7, R8, R9, R10, R11—I. R. C,, 1,000
ohm, % watt metallized resistors,
type F1% (Lynch)

(Continued on page 687)
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Wiring diagram of the Challenger 9-Tube Short-Wave Superheterodyne Receiver which, with the tremendous amplification af-

forded by the use of the six pentodes and carefully designed circuits, guarantees that you "vil'l hear European and other “DX”
stations on the “loud speaker”—under fair operating conditions.
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Wavelength
(Meters)

—
(e
-]
w

19.72

19.81
19.83

19.99
20.30
20.95

21.50

23.35

23.38

25.18
25.24
25.28
25.34

25.36
25.4

30.4

31.10
31.28

31 29
31.30

requency
Kilocycles)

[
21,540

21,470
18.830
17.780

17,770
15,330

15,270
15.240

15,210

15,000
14,620
14.310

13.940

12,850

12,820

11.805

11,880

11.870

11.8683
11540

11,830
11.810

11,800

11.790
11,780

11.760
11,750

11,705

10,250

9.640

9.580

o

9.580
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SHORT WAYVE STATIONS
OF THE WORLD

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

WEXK
D)8

GSF
HV)

JIAA
CM6X)
XDA
G2NM

w2XD

W2XCU
waxL

FYA

WIXF

yuc
wiXK

GSE
WIXAD

VESGW

WIXAL
VESDR

XDA
GSD
VESIR

FYA

Ti4

EAQ

H8P2

VK2ZME

Short Wave Broadcasting Stations

Address and Schedute

Westinghouse Electrle. East
Pittshurgh, Pa. 7:30 a.
m. -noon

Chelmsford, England.

Bandoeeng, Java.  Wednes-
days, 1:00-8:00 a.m.

National Iroadeasting Co..
Itound 1lirook, N. J.

Downers Grove, I

Chalmsford, England.

General Electric_Co.. 8che-
nectady. N. Y., Iiroad-
casts 3-8 p.m. daily; 1-8
pm Nat. and Sunday.

Wayli J.

“H.ndlo Colonial,” DPontolse
(Paris), France. Service
de ta Radiodiffusion. 103
Rue de Grenelle. Parls.
Dally 8:30-10:00 a.m.

Westinghouse Electric &
Mtg. Co.. East Pittsburgh.
7:30 2. m, to 5 pm.

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

Cheimsford. Englan:

Vatlean Clty (Rome. 1taly)
Dally 5:00 to 5:15 a.m.

Toklo, Japan. Irregular

Central  Tuinueu, Lub
Irrexular.

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

Gerzld Marruse. nning-

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

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

General Electric Co., Sche-
nectady, N. Y. Antipodal
prosram 9 p.m. Mon. t0
3 am. Tues. Noon to &
p.m. on Tues., Thurs. and
Sat,

Ampere, N. J.

Ancka, Minn., and other
experimental relay broad-
casters.

Director General, Tele-
f&raph and Telephone Sta-
tions, Habat, Morocco.
8Sun., 7:30-9 a.m. Dalily
5-7 a.m. Telel'biony.

*"Radio Colonial.”” Pontolge

{P’aris). Hee lsting for
19.68 meters. Daily 1:00-
;00 p.m.

Natlonal Broadecasting Co..
Downers Grove ({’hlcako),

1. 9-10 p.m. dally.
Calcutta, India. 9:45-10:45
p.m.; 8-9 a.n.

Weatinghouse Electric. Easat
Pittsburgh, Pa. 4-10 p.m.

Chelmsford. England.

Chleago Federation of La-
hor. Chieago, Nl 7-3
am. 1-2, 4-5:30. 8-7:30
p.ni.

Wayne. N, J.

“Rudlo Roma Napoll.”
Rome, 1ftaly. Daily

B . to 12:15 p.m.

and 2:00-6:00 p.m. Sun-

11:00 a.m.-12:15

. A. Bhane, Chief Engi-
neer, Bowmanvllle, Can-
ada. Dully, 1-4 p.m.

Boston. Mass,

Drummorkiville. Quebec.
Canada.  IrreRular.

Trens-News Aﬂenu. Mexico
Clty. 3-4 p.m

Chelmsford, Enxlnnd.

Winnipeg. Canada. Week-
days. 5:30-7:30 p.m.
“'Radio Colonfal.’* P’untolse

{Paris). See listing for
19.68 meters. Dally, 3:00-
7:00 p.m.

Amondo Cunedes Marln,
Heredla, Loul.n Rica, Mon.
aml \\'

9 00 "to’ 10 p.m.

Transradio Espanola, Alcala
43 Madrid, Spain. (1. O.

Hox 951 Daily for
America, 6:30-8:00 p.m.;
for Furope and Canaries
on Baturdays only. 1:00-
3:00 p.m.

Broadcasting Serviee. Post
And Telegraph Depart-
ment, angkok. Siam. 9-
11 am.., dally.

Amalgamated Wireless. Ltd.,

Sydney, Australla, Sun..
1-3 nm. 5-9 um.. 9:30-
11:36 a

(‘helmsfurli "England.

Byherry. Pa., relays WCAU
dafly.

Wavelangth
(Meters)

31.33

31.38

31.48

31.49

31.54
31.55

31.58

31.70
32.00
32.2¢

35.00

10.90

41.46
11.50

Frequenty
({Kilocycles)

9.570

9.530

9.520

9.510
9.510

9,500

9,460
9.375
9.290

8,570

7.530
7.500
7.460
7.410
7.370

7.320

7.230
7.220

@ Call
T Letters

WIXAZ

DJA

W2XAF

DXY

GsB
VKIME

X26A

IT)

DOA
HBSD

Address and Schedule

League of Nations. {icneva.
Switzerland. Sunda¥s.
5:00-5:45 p.m.

Westinghouse  FEileetrle &

Mre.  Co..  Springield.
Mass., 6 am.-10 p.m
daily.
I’oznan, 1’oland, Tues.
1:45-4:45 p.m., Thurs.,
1:30-8

p.m.

“('hh*[)ﬂilT("lrl]dllll. 11-15
schoenherse Strasse (Ber-
1ln). Wonlgswusterhausen,
('errmn_v Duily, 8 a.m.-
7:30 p

Goner.ul l-.lertrlr Co.. Sehe-

nectady, N. Y., 3-11 p.m.
Daily.

Skamleboek, Denmark, 2-T
p.m. <lally.

Chelmsford. England.

Am.lgamated Wireless, Ltd..
167-169 Queen St., el-
hourne. Australia. Wed.
4§:00-6:30 s.n., Sat. 5:00-
T00 am.

Radio ¢Club of Brazil. Rio
de Janetro. 4:30 p.m. to

ahout 5:00 p.m.

Radio Club  of uenos
Adres, Argentlna.

Berne, Switzerland, 3-5:30
p.m.

Ratat, Moroeeco, 3-5 p.m.
Sunday. and Irrcgularly
weekdays.

Far East Radlo Siation.
fKhabarovsk, Siberia, 5-
7:30 aan.

*’Kl I'rado.”” Rlobamha, Fr-
uador. Thurs.. 9-11 n.m.
‘*Radio-Tuouralne,”” France,
Lyons. France. Dally ex-
cept Sun.. 10:30 10 1:30
a.m.

Eberswalde. Germany. Mon.,
Thurs.. -2 p.nw

Nuevo Laredu Mexico. 9-
10 am. ll 4.Mm.-noon;

7-8 p.an. Tests

3. W.C.

Wed,

1-2;

after mldnluhl 18

pmm;mu 11 p.m,
.31.

Johanne<hire. RKo. Africa.
930 a.m -2:30 p. m.
Doeberitz, Germany.

Zurich,  Switzerland. Ist
and 3rd Sundays at 7
am., 2 pom.

in many schedules.

schedules,
readers who in
known stations
guesswork;

(NOTE:—This list is compiled from many
scurces, all of which are not in agreement, and
which show greater or less discrepancies; in
view of the fact that most schedules and many
wavelengths are still in an experimental stage;
and that wavelengths are calculated differently
In addition to this, one
experimental station may operate on any of sev-
eral wavelengths which are assigned to a group
of stations in common. We shall be glad to
receive later and more accurate information from
broadcasters and other tranamitting organiza-
tions, and from listeners who have authentic
information as to calls, exact wavelengths and
We cannot undertake to answer
uire as to the identity of un-
card, as that is a matter of
in addition to this, the harmonics
of many local long-wave stations can be heard
in a short-wave¢ receiver.—EDITOR.)

11.67

42.00
12,70
42.80
43.60
46.40
46.70
16.70

4672
47.00
11.35

47.81
48.00

7.193

7.140
7.020
8.990
6.873
6.480
6.125
6,425

6.120
6.380
6.335

6.270
8,250

VSIAB

HKX
EARI25
CTIAA
FBMC
TGwW
WIXL
wiXL

RV62

HCIDR
VESAP
CNBMC

HKC
HKA

Singapore. 8. Mon.,
We .nd Fri., 9:30-11
a.m.

Bofota, Colombia.

Madrid, Spaln. 6-7 p.m.

Lishon. Portugul. Fridays,
5-7 p.n.

Casablanca. Moroceo, Sum.,
Tues., Wed.. Sat.

Guatamala City, Guat
-10 h.m.

Ancka, Minn.

National Iiroadcasting Co.

Bound Brook, N. J. Re-
lays W% Irregular.
Minsk, ILS.S.R. Trregular.
Qulto, Ecuador, 8-11 p.m.

Drummondviile, Canada,

Casablanca, Morocco.  Mon.
3-1 p.an., Tues, 7-8 a.m.,
3-1 p. m. Helays Rabat.

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

Darranqutila,
8-10 p.m. ex. Mo..
Fri.

Colomblas.
Wed..

www americanradiohistorv com

Wavelength

{Meters)

18,86

18.99

49.10
49.15

19.17

19.18
49.31

19.40

19.48
19.50

19.50

10.38
19.59

19.67

49.75
19.96

19.97

19.97

50.26

50.80
5140

Sma
et
—3-thJ
SD

60.30

62.56

67.65

requency
Kilocycles)

> F
=
=

o
-
5
-

6.110
6,100

8,095

6,100
6,080

8,070

6.06%
6.080

8,060

6,030
8.050

8.010

6.030
6,005

6.000

6.000

5.970
5.900

5.835

3,710
5.550
5.170

4.975

4,795

4,430

4,280

£ call
> Letters

W2XE

FL

VESCG
WIXAL

VESCF

VEIGW

WIXF
WIXAA

VESCS

jp
8Al

WEXAL

vazLoe

W3XAU
GSA
VESCF

HKD
PK3AN
wixB

VEICA
VESDR

YV2BC

HV)

HKO
HKD

VESCL
wex]
OKIMPT

PMY
PMB
wW2Xyv

WIXAM
W3IXZI
woxL
DOA

OHK2

Address and Schedule

\Westinghouse Electric and
Mfg. Co., East 'ittsburgh,
Pa. 5 p.m.-midnikht.

Columbia Broadcasting Sys-
tem, 485 Madlson Avenue,
New York, N. Y. 7:00
a.m. to midnight.

Eiffel Tower, Parls. 5 :30-
5:45 am., 5:45-12:30,
4:15-4:4% p.m.

Calgary, Alta., Canadas.

Natlonal roadeasting Com-
pany, ltound Brook. N.J..
irregular.

UHallfax. N. 8, Camdn.
6-10 p.m., Tu., Thu., Fri.

Bowmansllle, Ontario, Can-
ada, 0 p.m. to mid-
night.

Downers Grove, 111

Chicagze Federation of La-
bor, Chicaxo. 1. 6.7 a.
m., 7-8 p.m., $:30-10:15,
1112 p.m.  1nt. 8.-W.
Club prokrams. From 10
p.m. Saturday to 6 am.
Sunday.
\um-uuver. B. C., Canada.
Fridays hefore 1:30 am.
Nundays. 2 and 10:30 p.m.
Johannesburg, Bouth Africa,
10:30 a.m.-3:30 p.m.
Motala, Sweden. 6:30-7 a.
m., 11 a.mn. to 4:30 p.m.
Crosley Nadio _Corp., Cin-
cinnatl. O. Relays 630-
10 am.. 1-3 n.m., 6 p.
to 2 a.m. daily. qundar
after 1 p. m.

Imperial and International
‘ommunications, 1d.,
Nalrohl, Kenya, Africa.

Monday, Wednesday, Fri-
day. 11 a.m.-2:30 pm.;
Tuesday, 'l‘hursdar, 11:30

2:30 p.n, 'hlurnlw,

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

Ryberry, T’a. Rela¥s WCAU.

Chelmsford. England.

Halifax. N. S.. (‘anada. 11
a.m -noon. 5-6 p.m.. On
Wed.. %.8; Suan., 6:30-
R:15 p. m.

tarranquilla. Columbla.

Sourabaya, .Iava. 6-9 a.m.

Lawrence E. Dutton, care
Isle of Dreams Broad-
‘;i‘l’“ Corp.. Miaml each,

Calgary. Alta.. Canada.

Canadian  Marconl
Drrummondrille,  Quebec.
8-10 p.m. dally.

Caracas. Veneznela. 7:45-
Bl p.m. dally ex. Mon.
Elffel Tower, Parls. Frlnco.
‘Testing. 6:30 to 6:45
a.m.; 1:15 to 1:30. 5:15
to 5:45 D.m., around this

wave

Calgary., Canada.

Administration des P. T.
T.. Tananarlve. Madagas-

‘Tucs., Wed.. Thurs.,

9:30.11:30 a.m.
sun.. 1-3 p.m.

Vn!lmn City (Rome), 2«
2:15 p.m., daily. Sun.,
5-0:30 am.

Medellln.  Colomhla,
D.m.. ¢xrept Sunday.

Barranqulila, Conlombia,
7:45-10:30 p.m., Mon.,
Wed., 8-10:30 p.m.; Snun-
day. 7:15-8:30 p.m. Elias
J. Peller.

Winntpeg. Canada.

Columbus. Ohlon.

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

Randoeng, Java.

Sourabaya, Java.

Radln Engincering Labora-
torles, Inr.. Long Tsland
City, N. Y. Irregular.

Elgin, jll. (Time siZnals.)

Washington, D. C.

Co.,

8-11

Chicago, HL

Doeberltz. Germany. 8.7
p.m.. 2-3 p.m.. Mon..
Wed., Fri.

Vienna, Austrla. Sun.. first

15 minutes of hour from
1 to 7 p.m.
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SHORT WAVE STATIONS OF THE WORLD

Short Wave Broadcasting Stations

(Continued from opposite page)

70.20 £,273 RVIS Far East Radio Station, | %0.00 3.750 FBKR Constantine, Tunls, Africa. B84.21 3.560 0Z7RL Copenhagen, Denmark,
Khabaravsk, S1berta. Mon. and Fri, Tuﬂ and  Fri. after
7.05 42,530 Bertin” Gormany. Tues. and B3RO Irpte Fgenukio, Rome. | e 23z wixAw
: 2930 e » Ge - . taly. aily. 3-5 p.m. A 2, Fllht-rl ‘Blend.
Thurs., 11:30-1:30 p.m. | 82.90 3,620 boa Dueberltz. Germany. Ave. and U l"" "Fogl;'lh
Telefunken C an niversity -
unken Co. Seattle, Washington.
* - - 2
Experimental and Commercial Radio-Telephone Stations

= 'l = - -

5. g s, 3 5. 25

st S r Address and Schedulo 5t &2 e Address and Schedule st §2 ¢ Address and Schedule

& 22 5 cH] 5% £ 5 52 -

ag [ v = ay = =z S o= =41

zE (bt Ko zE X S8 E3 o a3

9.68 31000 waxi Pitishurgh, Ta. 17.31 17.300 WEXL Dayton. Ohio. 29.54 10.150 DiIs Nauen. Germany. P

10,79 20800  weXD  Palo Alio, Calit. M. R. T ! WEXA) Onkcland, Calif. R A LU0

t'o. WIXL Anoka.  Minn.,, and other Spanish; 7 p.m.. Eng-

11.55  25.960 G58W Chelmstord,  England, Fx- experimental stations. Ush; 7:50 DP.m.. German:

perimental. : 1752 1110 w00 Deal, N. J.  Transatlantic 230 p.m.. English: §

11.67 25.700 W2XBC New Rrunswick. N. J. Phone. b.m.. German.  Sunda¥ys:

12,48 20,000 WEXQ  San Mateo. Calil W2XDO Ocean Gate, N. J. A T p.m., Spanish: 7:50

Vienna. Austria, Mon., & T. 'o. n.m.. German; 9:30 p.m.
21 2xD) Deal R 0 L G M Spanish. | :
11.00 420 w cal, N . 8.4 16,300 PCL Kootwijk, llolland. Works
0 And other experimental sta- | 10 with iiandoens  from 7 | 3015  9.850  GBU Rugby, England.
tions, - o a.nm. 30.30 9.880 LSN Bulsnn;p Alres, phone to
. el- urope.
ol #1400 wto A':::Lenah" C(:..e';,:\’\!:(-nm'. N. B Y wLO Lawrence, N. J. LSA Buenos Alres.
1., teansatlantie phone. !ﬂ;:’ }gigg EZB';( ;"i:l"ﬂ- Jv:ﬂ?],?.?l"“‘ 30.64 9,790 GBW Rugby, England.
N6 A uehy, Engl: 5 K " -
s 21130 LSM Monte Grande, Argentina. | 0y o050 NAA v Nary, Athngton. va, | $078 8390 e St LA Rt and
1427 21,020 LSN (Hurlingham). Buenos Time signals, 13:57 10 WNC Deal, N, 1.
Alres, Argemtina. = noat. 3090 9,700 WMl Deal, N. J.
1tes 21,000 OKi Podebrady. C“""‘"\"‘f“a il- 18.80 15450  PLG Bandocng, Java. Afternoons. | 3993 9.600 LA Buenos Alres.
H.47 20.710 LSY -‘"l"‘“]‘l’ly('araé“ll‘;-m‘ "&‘u':d:";' 18.40 15,860 FTK st Assise. Franee. Tele- | 5,93 9.800 LGN Bergen. Norway.
i e ’ phony. a. D dville, Canad
10 p.m. - . Dot 32.13 9.330 CGA rummondville, Canada.
1450  20.680  LSN Mamte “Grande. = Argentine. 1893 15760  JiAA  Toklo. Japan. Up to 1031 o3 eaec e
phony with Eurane, 19.60 15360 OXy Lyngby. Denmark. Experi- | 4540 9250  GBK  Bodmin. Ensland.
LSX Buenvs Alres.  Telephony | o or 5 Ruenos Alres, Argentina. 32.50 9.230 FL Paris. France (Eiffel Tow-
with U, 8. ;3;?;; ',}::38 G%‘aw Radlo Seetlon, General Post er). thm . :;le- 4:56
FSR Paris-Saigon phone. Offtee, London, E. C. 1. w.m. and 4:56 p.m.
1454 20,620 PMB Bandoeng, Java.,  After 4 Rughy, England. 32.59 9.200 GBS Rulgb{', };)':\m.e"d' Traneat~
a.m. WNC Deal, N. J. A N
) Nauen, Germany. Tests 10 | , suva, Flil Tslands. 33.26 9,010 GBs Ruyghy, England.
1480 20,140  DWG A i1 = T O 3381  E812  NPO  Caviie {(Manlla). Phillp-
15.03  19.950  LSG Monte Grande. Argentina. ] o3y 137450 wND Deal Yench. N. J. Trans- bine Islands. Time slg-
From a.m. l<'| 1 p.m. atlantic telephony. " nals 9:55-10 p.m.
Telephony to Paris and | oq 0 12780  GBC Rugby, England, AA Arlington, Va.. Time sig-
\Nnutn(‘(llerllnl. aial 12,990 GBU Rugby, England. ml:‘ "?:.;7-10 p.m.. 2:57-
DiH Nauen. Germany. 24.46 12,250 FTN Nte. Assise (Paris), France. LT .
- Mante Grande, Argentlna, | =™ Cix: s " . Tn. 33.08 £.810 WSBN S.\ Lﬂ-llthen_

LS LB L 310 am. e faeet On | 3150 B630  W2XAC  Kchenectady. New York.

15.10 19.850 wWMI eal, N. J. 9 am, to 1 pm. and | 31.68 8.650 W2XCU Ampere, N. J.

1512 19.830  FTD 8t A . France, other hours. 34.68 8.650  W3XE  Haltimere, Md. 12:15-1:15

1.;.45 19, 100 FRO,FRESI. A . France. GBS Rugby, England. p.m.. 10:15-11:15 p.m.

15.5. 19,300  FTM st, Assdse, France, 10 a.m. PLM Tandoeng, Java, T:45 a.m. W2xv Ilnldin Engineering Lab.,

iojneon; 21.68 12,150 GBS Rughy, England. Transat- ong 1sland City. N. Y.

15.58 18.240 DFA Nauen, Germany, |lantic phone to Deal, WB8XAG Dayton, Ohlo.

15.60 19.220 WNC Deal, N, . N. 1. (New York). WaXG Miami, Fla.

1594 182320  PLE Bandaeng, Java. 8-10-10-40 FQO.FQESle. Assise. France, w3XX  Washington. D.

am. Phune service 10 | 4, o9 12,080 ... Toklo, Japsn. 5-8 a.m. And other experimental sta-
Tiolland 3189 12.045 NAA Arlington. Va. Time sig- tions.
1610 18620 GBJ Bodmin, England. = Tele- nals, 11:47 1o noon. 34.74 8,630  WOO Deal. N. 1.
- nnhnny Pwm‘r ‘Il-""mi- NSS Annavolis. Md. Time slg- W2XDO Ocean Gate, N, I.
£.620 BU ughy, Engian nals, 9:57-10 pm. a5.02 8.550 w00 Oeean Gate, N. J.
o8 it PMe Banduenf. lara. 2198 12000 FIG Saigon. Indo-China.  Time | 3550 845 PRAG  Porto Alegre. Brasl. 8:30-
16.3% 18.350 WND Deal Beach. J. Trans- signals, 2-2:05 p.m. 9:00
. atlantie [+ ny. 25,10 11,015 KKQ Bolinas, Calif. 36.92 2,120 PLW Ilandm-mz, Jara,
16.38 18310 GBS Rughy.  England. — Tele- | 5500 1680 Yva Maracay, Venezuela. (Also | 37 g9 8,100 EATH  Vlienna. Austria. Mon. and
phony with New  York. broadeasts occasionally.) Thurs., 5:30 to 7 p.m.
leneral [ostoffice. Lon- | o559 31670 K10 Kahyhu, Hawail, JIAA 'l'okyo. Japan, Tests 53-8
<lon. 26,00 11.530 CGA Drummondrille, Canada
F2S %aigon, Tndo-China, 1t 3 § L0037 00 GBK Bodmin. Fngland. 37.80 7.930 DOA Dosheritz. Germany. 1 to
p.m,  Sundays. 26.15 11,470 IBDK K,8. ‘''Elettra.”” Marconi’s 3 p.m. Relchpostzentra-
1844 1R 230 FRO,FRESte. Assixe, France. yacht. lamt, Rerlin.
1650 IRi70  CGA'  Drummendellle, Quebec. | o0 p9 1435 pHC  Nauen, Germany. 3800 7800 VPD  Sura, Fijl Islands.
l"j:]r‘\ﬁtnl;:l Telephony 1o | 5o 7y 11,340 DAN \nrldelt-lh, (_{}rrman!..l ’l‘lme JIAA Toklo, Japan (Testing).
" LU signals. A.m..
1667 panp  Gak  Jledmin. Eagtand. Deutsche Secwarte, - {3830 7830 POV Kootwldk. Holland. sfter 9
&,050 KaJ WULELE : . T 5
08 T80 Pur Bandoeng,  Java  (“Radlo | o000 o000 2Lw \\';Illns:tnn. N.Z. Tests 3- | 3860 TIT0 FIE ’;{':oh:‘ijl‘(""’mﬁ;"‘i" —
b ° - &.1n.
W2XA0 New Rrunswick, N, J, R Bandoenz.,  Java. Works te 7 p.m.
Kootwijk, Holland. ~9:40 | 28.20 10,630  PL France | 39.15 7.660  FTL Ste. Assise.
18.82 17.830 L a.m. sat. N :-mlicdlal;s]h?gnu:m% :-::e. 39.40 7,810 HKF Bogota, Colombia. 8-10 p.m.
16.87 17,780  WBXK “;:"‘“g""*"s :—!;;"'; Co sometimes after 9:30, 39.74 7520 CGE L2 g;s:m- Testing,
0. A X( urk. . S LS., L
. 1. ., N, L.

1700 17610 §Il“:v'mh’;:?'n" o o | 28 A0 IR Sydney. Austratia. 17 am. | 4370 6860 Radi vnB o Varks, | F 4-11
GI:SQ- ()I).mlllz'“: GDLJ) “Home- | 28.80 10,410 PDK Koeotwijk, Iolland. .:n“’a M us, arls, ranee, -
ric*’ GMJQ. “Belgenland'’; work KEZ2 kolinas, Callf.
on this and higher ehannels. L8y Buehos Aires. Argentina. (Continued on mext page)

17.25 17.380 JAA Tokio. Japan. 28.96 10.390 GBX Rugby, England.

“STAR” SHORT WAVE BROADCASTING STATIONS
eported reguiarly by many VK2ZME. Sydney, Australia. 31.28 meters. Sunday HKD, Barranquilla, Colombia. On 5!.4_ meteﬂ,_ Mon-

;uu':w'.'f"'i‘:.'u"’.r':"k'.':.'.';.."c'n rb: on the air dur{nﬂ the morning from | te 3 a.m.; 5 to 9 a.m.; and 9:30 to =-y. 7\\"0;!ntnd:__¥30mdmi'rldlv. 8 te 1030 p.m.; Sun-

hours stated. Conditions permitting, you should be 11:30 a.m, ay, 7:45 to p.m.

abie te hear them on your cwn short-wave receiver, All

times E.S.T. VK3ME. Melbourne, Australis. 31,55 meters, Wednesday ypggw, Bowmanville, Ontarlo, Canada. 25.42 moters,

5:00-6:30 a.m.; Saturday 5:00-7:00 a.m. from 1 to 10 p.m.

GSSW_ has been replaced by eiaht stations epersting of o\, ..padie Colonial.” Parls. On 19,68 meters, dally

varicus waves between 13,97 and 49.58 meters.

HV), Vati City. Daily 5 te 5:15 am, on [9.83
me en. Zut':) 2:15 p.m. on 50.26 mntm. Sunday 5 to
5:30 a on 50,26 meters,

PSPPI W W SR RGN W W W W W e

8:30-10:00 am.; on 2516 meters, dully 1:00-2:00
p.m.: on 256 meters, daily 3:00-7:00 p.m

Konigs-Wusterhausen, Germany. On 3).38 meters daily
from 8 a.m, to 7:30 p.m.

EAQ, Mldrld. Spain, 30.4 meters, 6:30 to 8 p.m. daly:
|

te 3

Saturday._

RV15, Khavarovsk, Slberia, 70.2 meters. Daily from 2 to
a.m

PP W USSP SSRGS U SR D WA S

ey

A A A A
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(Continued from preceding puge)
Experimental and Commercial Radio-Telephone Stations
= » £ 3 = s
B 23 ) 23 B <
£ eg E'm eg Ew EL
£F g3 4 25 53 4 £ 53 £
2 kB 5t 52 B =2 B2 B s
zE et a5 Address and Schedule 3z i s Address and Schedule 3C [réet 33 Address and Sthedule
43 R0 .840 CFA Drummondville, Canada. 62.80 4,770 ZL2xX  Wellington, New Zealand, 82.50 3.256 WwIXL Chlcago, 111.
44.40 6,753 WND Deal, N. 1L 63.00 4,760 Radlo LLParis, France. £3.00 3.156 PK2AG Samarang. Javs.
44.99 6.660 F8KR Constantine. Algeria. Mon., ;,3,13 4,750 woo Ocean Guate, N, J. 96.03 3,121 woo Deal, N. J.
Frl., 5 n.m. 4,700 WIXAB Lortland, Me. 97.53 3,076 woxL  Chlcago. IIL
HKM Bogota, Colombia. 9-11 4,118 woo Deal, N. I, Motala, Sweden. 11:30
p.m. 4,105 NAA Arlington, Va, Time sig- a.m.-noon, 1-10 p.m.
5.50 6.580  RFN Mosgeow, U.8.8.R. (Russia) nals, 9:57-10 p.m., 11:57 | 193.5 1550  W2XCE Dassaic. N. L
2 am.-§ bh.m. a.m. ¢ noon, 199.35 1,560 WIXAU Hoston. Masi,
46 05 8,515 woo Deal, N, J.
Airport Stations
88.95 8.030 VESAR  Baskatoon., Sask., Canada. KRF Lincoln, Neb. WAEC Pittshurgh, Ta.
53.25 5,630 wabe Atlanta, Ga. KMR North Iiatte. Neb, WAES Columbus,  Ohlo.
86.00 3,490 WSDE Tuscaloosa, Ala. KQE Cheyenne, Wyo, WAEA Indianapelis, Ind.
WSDB  Jackson, Mlss. Kac Rock =prings, Wyo, KGTR St. Louls. Mo.
KGUK  ghreveport, La. KQD wait l.ake City, Utah. KSY Tulsa, Okla.
KGUF  Dallas, Tex. KKO Elko, Nevada. KSW Amarilla, Tex.
KGUuC Fort Worth, Tex. KIE Reno, Nevads. KS8X Albuquerque, N. M.
KGUL  Abilene. Tex, KFD Oakiand. Callt, KGPL  Kingman, Ariz.
KGUG  Blg Sprinks, Tex. KRA Bolse. Liaho. KGT) Las Vegas, Ner.
KGUA El Paso, Tez. (8Southern KDD Pasco, Wash. (Boeing Air K8y Los Angelvs, Calif.
Alr Transport Lines.) Lines). KGTD Wichita, Kan,

53.53 5.600) wQDU Aurora, 111 54.00 5,560 WAEF  Newark, N. J. KST fKansas City, Mo. (Trans-
94.52 3.170( KQQ Towa City, Iows. 8677 3,100 WAEE  Camden, N. J. continental Alr  Trans-
KaMm Des Molnes, Iowa. WAED Harrishurg, Pa. port),

KMP Omahs, Neb.
Television Stations
8.7% to 5 meters—40 to 80 megacycles. ] 105.3 to 109.1 meters—2,.75¢ to 2,850 ke. W2XR nn[dllo ;’lr::urrl, ‘l\ne., Long
5.98 to 8.18 meters—18.5 to 50.3 meBacycies, slan ity, N. Y. 43
8.52 to 7.i{ meters—42 to 48 megacyeles. e e and 80 line. 5.7 pm.
WBXF  The Goodwili Btatlon, Pon- are, N.Y.  5:00-10:00 W3XAD R. C. A.-Victor Co., lnc.,
tlac. Mich. p.m,  Right and Sound T st:::".';gl"a“&y&-\,‘]-‘,
W3XE  Thlleo Madio. Philadelphla. . WEXAV  Plusburgh, Pa. 1,200 R.
- > .
WBXL  WOAR Rrosdeasting Co.. W2X80 Lang Island City. N. Y. 230 D on, Wols
Cleveland, Ohlo. N & HLEDR 2 DL A
6.89 43,500 WOXD  Milwaukee Journsl, Mil- W3XE Thileo Radlo, Philadelphia, ri.
5 Pa. WIXAP  Chicugo, Il
waukee, WIls. Kansas xtate  Agricultural
W3IXAD Camden, N. J, (Other ex- WIXAA  Chicage. I 'Conég. \f:rfl?al:‘:.
Derimental teleslsion per- WIXG  Lafayette, Ind. 80 holes, Kuns. tT "
mits:  18.500 to 50,300 T.p.m. Tuesdnys | 142.9 to 150 meters—2.000 to 2.100 kc.
k.c.. 43,000-46.000 k.c.). and Thursdays. 2:00 p.m., W2XAP Jersey City, N.
101.7 to 105.3 meters—2.850 to 2,950 ke, 7:00 p.m.. 10:00 p.m. W2XCR Jersey Clty, ': J 3-5, 8-9
WIXAY Short Wave & Telerision | 108.3 2,758  VESCI  London, Ont.. Canada. kel G o
- N ¥ ; W3IXK Wheaton. Maryland, 10:30
g"";;;3(};0:;0“'10“:13'0“'11_:'_ E30.4 to 136.1 meters—2.206 1o 2.300 ke. 0 mnmmnigm ae sun.
dally  ex. Sun.  Works WIXAL First Natlonal Television Works with W3INXI.
with WIXAU 10-11 p.m. Corp., Kansas City, Me. W2XCE P.’ls‘:l':-l:' '}'huJ sztz p.m.
w2XR  Radlo Pletures, Inc.. Long | 136.4 to 1129 meters—2,100 to 2,200 ke Lk b ]
Island Clty, N, Y. 4 (o wW2VBS  National Troadeasting Ca., WEXF Th'em‘(:’ '\dl‘rrlllnl Statlon, Pon-
lq?u.nr:"'q"' 7~§;c'q,f“"d'y" !\t'; ‘} i} .. 1200 | 142.9 to 130 meters—2.000 to 2,100
B =i Sat. . 0 . T g o] o
1059 2,833 WEXAN Los Angeles, Callf. whte. au ":‘,".‘:, de Lt LA “f“,:"“c'f:}::};'u""’" eseasch
W7XAB Spokanc. Wash. b.m. ez, Sumhys. WIOXAA Chicago, 1il
Y - .
Police Radio Stations
Fre- Fre- Fre-
Wave- quency Wave- Quenicy Wave- queney
lenoth (Klle-  Call length (Kilo- Call length (Kllo- Call
(Meters) cyeles) Letters . N LoelﬂTon (Metors) tysles) Letters Loeation (Meters) cyeies) Letters Loestlan
120 2,506 KGZE an Antonio, Tex. 122.8 2,442 KGPX Denver, Col. . .
1215 2,470 Eg?& gedar Ra’pidls, 1a. WPDE gi""d "aic"'d y WRDR Grcfzs’ Point  Village,
avenport, la. WPEB ran apids, Mich. 124.2 2,414
WPDZ  Fort Wayne, Ind. WMDZ  Indianasolis, ind. e et
WPDT  Kokomo, Ind. WPDL  Lansing, Mich. WPDA  Tulare, Cal.
WPEC Memphis, Tenn. WPDE Louisville, Ky. . E Paso, Tex
KGPI Omaha, Neb. KGPP Portland, Ore. 17515 1712 KGPJ Beaumont Te
WPDP Philadelphia, Pa. WPDH Richmond, Ind. ! WPDB Chicago, III X
KGPD  San Francisco. Cal. KGZH  Klamath Falls, Ore. WPDC  Chicago, Iil,
KGPM  San Jose, Cal. Muskegon, Mich, WPDD  Chicago. III,
KGPW Salt Lake City, U. e Reading, Pa. wKDU Cincinnati bh'o
WRDQ  Toledo, Ohio 1234 2,430 WPDI  Columbus, Ohio KvP Dallas, Tex.
v Klamath Falls, Ore. KGPP Portland, Cre, KGPL Los Angeles, Cal.
1220 245 YPDO  Akron, Ohic WPDM  Dayton, Ohio KGJX  Pasadens. Cal
PODN Auburn, N. Y. KGZD San Diego, Cal. WPDU P.nsburqh Pa.
WPDV Charlotte, N. C. . Highland Park, (Il KGPC St. Louis, Mo.
WRDH  Cleveland, Ohio e Toms River, N. J. KGZI Wichita Falls, T
WPDR Rochester, N. Y. 123.3 2422 KSW Berkeley, Cal. . Newton, M o
WPEA Syracuse, N. Y. WMJ Buffalo, N. Y. | ¢ Shreveport. “Ls'a
122.4 2,450 WPDK Milwaukee, Wis. KGPE Kansas City. Mo. WPEH Somerville, Mas
PEE New York, N. Y. KGPG Vallejo, Cal. PEP Ariington. Messss-
WPEF New York, N. Y. WPEK New Orleans, La. 189.5 1,574 WRDS E. Lansing, Mich
WPEG  New York, N. Y. WPDW  Washington, D. C. WMP Fram’ ha?n Pldc ‘
KGPH Okla. City, Okla. 124.1 2418 KGPB Minneapolis, Minn. KGPY Shrevgpor' L ass
KGPO  Tulsa, Okla. WPDS  St. Paul, Minn. 123 257 WBR Butler, Pa.
KGPZ Wichita., Kans. 1242 2414 WwWPDY Atlanta, Ga. wiL Greensburg P
KGZF Chanute, Kans. KGPS Bakersfield, Cal. WBA Harrisbur, i Pa
WCK Belle Island, Mich, WMB W Reading. Pa.
WPDX Detroit, Mich. wDX Wyeming, %
Marine Fire Stations
187.81 1,596 WRDU Brooklyn, N, Y. 192.4 1,558 WEY Boston, Mass.
WKDT  Detroit, Mich. ' KGPD  San Francisco,
WCF  New York, N. Y. SIS S5 Uk
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HONORARY MEMBERS

Dr. Lee de Forest

John L. Reinartz

D. E. Replogle

Hollis Baird

E. T. Somerset

Baron Manfred von Ardenne

Hugo Gernsback

Executive Secretary
[ ]

Readers’ Opinions of the 5 Meter “No-Code” Argument

Why Not Learn the Code!

Editor, SHORT WAVE CRAFT:

1 have been a reader of your magazine
for over a year now, and think it is very
“F. B.” for hams and short wave fans.
I think that “Radio Fietion” is a good idea.
1 agree with Frank Mill, WOHQH-WOHWY
about code-less licenses; if fans can't learn
the code they can’t learn to receive the
transmitter in the frequency band. I think
that ten words a minute is easy to learn.
Most of the letters about code-less tickets
are from fans that don't have a license.
Why don’t they learn the code?

CECIL HUMIS,
340% Water Street,
Hallowell, Me.

From An “M. D.”

Editor, SHORT WAVE CRAFT:

I want to say a word in defense of the
amateurs. They are too modest to say it
for themselves. Like many others, I get
a great deal of enjoyment from listening
to amateurs but I am too busy to qualify
for an amateur license. Like many others,
I fell into the habit of sending a QSL card
to the “hams” whose conversation 1 en-
joyed. I derived a lot of pleasure from
getting QSL cards in return, until one
night 1 heard a conversation that opened
One gentleman was discussing

my eyes. : Y
this matter of Short-Wave [Iistener's
cards. He said that in one mail he had re-
ceived fourteen Shori-Wave FListewer's

cards and that while he would like to re-
ply to them, the amount of postage in-
volved was entirely too much for any rea-
sonable man to be expected to pay. He said
that this was just an average day’s mail.
1 sent him a card-—enclosed a stamp and
got a prompt reply! So far as Short-
Wave Listeners are concerned, the obliga-
tion is all on our side—it doesn’t add any-
thing to the information or the entertain-
ment of the transmitting amateur, and if
we wish them to acknowledge our short-
wave listener’'s cards, the least we can
do is to enclose return postage. The
transmitting amateurs are gentlemen and
good sports. We SHorr WavE LEAGUE
fans shouldn’'t take advantage of their
good nature. [t is suggested that you add
a paragraph to your SHORT WAVE LEAGUE
code of ethics—to read that Short-Weave
Listeners shall always enclose return post-
age when sending S. W. L. cards,
G. W. TWOMEY, M. b,
U. S. V. A, Hospital,
Fort Snelling, Minn.

Niagara Falls League Chapter
Formed

Editor, SHORT WAVE CRAFT:

Here is proof that the SHORT WAVE
LEAGUE is successful, In July of 1932 a
group of four fans organized a league that
was named “The Power City Short Wave
League.” To this date, including the en-
closed application, our membership totals
12 fans who are all staunch readers of
SHORT WAVE CRAFT.

_We have already one station on the air,
W8HNN, who has earned a reputation of
being a first-class operator. Adding to
this, we have three members who are wait-
ing for their station call letters.

With the help of the news concerns of
this city we have promoted much interest
in “short-wave” radio.

Our meetings are held every Tuesday at
7:30 p. m. Code practice and discussions
on radio problems fill our program.
would be only too glad to correspond with
any “ham” or “leaguer” in regards to our
experience in forming a division of the
national SHorT WAVE LEAGUE.

I might also add that W8UC sure can
write an interesting story.

Here is for a larger SHORT WaAvVE CRAFT,
more divisional leagues and more fiction
stories.

CARLOS A. HASINGS, Secretary,

Power City Short Wave League,
8150 West Rivershore Drive,
Niagara Falls, N. Y.

Why One Should Learn Code

Editor, SHORT WAVE CRAPT:

I do not often write letters of this na-
ture but I cannot refrain from keeping
silent on this particular subject any
longer. I believe your League can do a
fine work and undoubtedly is" doing much
at the present time for the advancement
of short-wave interest. For such honest
endeavor on your part you deserve the
praise and congratulations of all concerned
in this interesting phase of radio.

But I cannot subscribe to the idea of
permitting licenses to he granted for phone
stations on 5 meters. have been the
holder of an operator and station license
for more than four years. | have devel-
oped my “rig” from the old ‘‘self-excited,”
to the present ‘“xtal” outfit. I have been
on fone and C. W. I have listened and

Get Your Button!

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

The requirements for
joining the League were .
explained in the May issue: copies of rules
will be mailed upon request. The button
measures ¥% inch in diameter and is inlaid
in enamel—3 colors—red, white, and blue.

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

i e
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operated on all bands from 5 to 160. I
have passed through the stage in which
the vast majority of your good members
are now going through. That is the period
when the desire to obtain a license and
get on the air seems most important to
one’s existence. 1 can well remember the
day when I too said that code knowledge
should not be a prerequisite to phone oper-
ation.

Gentlemen, if you who are not the hold-
ers of a license, which gives to a man an
aspect that you cannot get otherwise, you
will well realize that it is not a “let-down”
in the obtaining of the licenses which we
really need, (which letting down the bar-
rier on 5 meters would be)} but a strength-
ening; a more rigid and strict examination
is what is needed. The air is cluttered up
at the present time with men who purport
to know the code, who don't know what
they are doing! It is easy and well enough
to set about to build a transmitter with a
set of drawings in front of you, but it is
an altogether different matter to get it
properly on the air. It is like night and
day. I'm not feeding you a line either, 1
know. Friend Heaton of Canada says that
the code is of no use to the radio amateur
of today. Please believe me, when I say,
with due respect to Mr. Heaton, that such
utter rot is beyond belief. Gentlemen, 1
challenge you to take up that statement
with such Honorary Members as Dr. Lee
DeForest and John L. Reinartz.

I cannot find it possible to believe that
either of these two distinguished men can
fall in line with your 5-meter platform;
I have too much in mind of the “ham”
background of Messrs. DeForest and Rein-
artz to believe that they are in accord
with this idea. Before any of the hot-
headed youngsters take pen in hand to
burn me up with a hot reply, may I re-
mind you once again that I too once de-
sired to get on the air and I too wished
there were no code tests. [ thank heaven
today I was obligated to take that test
and you will be too. Remember that. I
note with no little interest that the vast
majority of those favoring this 5-meter
“new deal” are those holding no license.
Keep up the good work you are promoting,
gentlemen, every ham is back of you in
that respect, but I wish you could be pre-
vailed upon to drop this 5 meter agitation.

RICHARD W. PITNER,
2518 Pierce Street,
Sioux City, Ia.

More “Code” Argument

Editor, SHORT WAVE CRAFT:

I believe that your agitation on this
“code-less phone license” is entirely fool-
ish. There is no reason why a person
should not go to the small effort of passing
a slow code test to secure any radio license!
If this code test does nothing other than
to show a fellow’s earnest desire for a
license, it is still a good thing, but it does
go much further than this! It helps to
keep the phone bands clearsr than they
would be otherwise. It makes a fellow

(Continued on page 633)
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How to Become a Radio Amateur

No. 8 of a Series—Short Wave Antennas.

® THE topic of antennas can be

quite lengthy. When radio was
young there were but a few types. The
most prominent were the vertical wire
and the inverted L types, with such
modifications as the umbrella and fan
types. Today, however because of the
intense interest the amateur is taking
in the shorter waves, the antenna is
taking on different forms. While an-
tennas are still antennas, and for the
express purpose of providing a means
by which the energy of the trans-
mitter ean be made useful to a re-
ceiving station at a distance, they are
now not as imposing as they were
when the amateur operated on 200
meters.

Two General Types of Aerials

Fundamentally we have two kinds of
antennas, one that depends on the
earth to be one part of the total sys-
tem and the other that consists of a
radiating conductor that is suspended
above the earth and which does not
depend on it to complete the system.
The antenna that depends upon the
earth for a completion of the system
can be a vertical wire or of the in-
verted L type. In either case it must
be an odd number of quarter wave-
lengths, 1. e., it must be either a quar-
ter wavelength long or any odd mul-
tiple of one quarter wavelength. It
can never be operated at multiples of
one-half wavelength.

Because of the interest the amateur
is taking in the very short waves, the
radiating system is scrutinized and
that system is adopted which fulfills
the requirements most readily. As the
amateur generally cannot choose the
location where he must live and that
is at the same time ideal for the loca-
tion of an antenna, he must needs
adapt the antenna to the location;
should the location be in an apartment
building he is confronted with even
greater problems.

The “Hertz” Antenna

Hertz first used the type of antenna
that now bears his name. It consists
of a radiating system that is suspended
free of the earth and in no way de-
pends upon it for the completion of
the system. This type of antenna will
work equally well when used in lighter-
than-air craft or in modern planes,
even though they may be many hun-
dred or thousand feet above the earth.
Here then is the solution for the ama-
teur who is so located that he cannot
with any degree of success use an
antenna of the type that requires
either a ground or a counterpoise. The
Hertz type of antenna differs from the
grounded form in that it is operated
as a half wave antenna or multiples

. — e

A number of different styles of short-

wave transmitting antennas are illustrated

in the drawing, including “voltage” and

“current” fed types; also the various

wavelength relations of the feeders and
the antennas proper.
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By JOHN L. REINARTZ, W1QP.

The style in short-wave
aerials has changed quite
markedly in the past few
years, especially for those
using transmitters. Mr.
Reinartz gives us a clear ex-
planation of the various an-
tenna wavelength relations
and the different methods of
“feeding”’ the modern types
of antenna.

R R W N WA
i
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thereof. A Hertz antenna can take on
several forms, vertical, horizontal and
various V shapes, depending on the
space available at the transmitter loca-
tion. In general it should be built to
work on the lowest frequency that is
expected to be used. It can then be
operated on the higher frequencies
provided they are multiples of the
lower frequencies, i. e., an antenna
built for 84 meters will work on 42
and 21 meters quite effectively.

When we have installed such an
antenna the next problem is to feed it
with power from our transmitter.
This can be done in two general ways,
by the voitage feed system and by the
current feed system.

Voltage Feed

When we feed the antenna so that
it becomes a voltage feed type, the
connection cannot be made at the mid-
dle but at one end as shown in the
diagrams. This type has the advan-
tage that when the location is such
that it becomes more convenient to
feed it at one end it can readily be
done. This in no way interferes with
the ability to operate it at multiples of
the fundamental frequenecy; when so
connected it is termed a zeppelin fed
antenna. When so located that one
end can be brought directly to the
transmitter location, coupling to the
transmitter tank is by means of a sep-
arate tank coil to which the antenna
end is connected. One advantage this
voltage feed type has is that through
the addition of a ground connection to
the other end of the coupling tank, the
system will be operative at twice
the wave length for which it was
built.

Should the antenna be so located
that it is not convenient to bring one
end directly to the transmitter loca-
tion, feeder wires are resorted to.
These wires are two parallel wires
kept apart with wood separators that
have previously been boiled in paraf-
fine to improve their insulating qual-
ities. The spacing can be from 4 to
6 inches; feeder wire length can be
one-quarter wavelength or multiples
thereof. When less than one-quarter
and multiples the feeders are tuned
with a variable condenser connected in

(Continued on page 697)
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sn;‘c-ars. CELLULOID (2 REQUIRED.)
RIGHT -8-
ANGLES
A=
[I CUT SLOTS
ON SPIRAL

$5.00 I’RIZE
SPACE-WOUND COILS

Many would like 10 make a space-wouml
eoil with a high bercentage of “‘afr dlelec-
tric.”” This 13 casily accotuplished with an
old tube-hase and a sheet of celluloid.
For bolding the coil, slots are cut in the
tube base with z saw at rlght-angles, as
shown in Fig. The coll form is made
of twe pleces of ceblulnill which are both
alike a~ in Fig. B. The slots for fitting
together ami holding th- wire can be eut
with & coplng saw.  Care should be taken
in making the slots for holding the wire.
Thes slots should he made s0 the wire
when wound wwill 1w in a spiral. A gomd
Elue for assembllng aml hokling the wire
In plare can be made hy diswoking cel-
luloid in acetone until fairly thick. 1f
the coil fonn s male of thin eclluloid
and s weak, small triangular  pleces
(braces} of eellulold ean be glued on 1.

This same prinelhle can be used in
making plug-in ecolls with a base having
a variable primary.—Jack Thorpe.

vy
IMPROVED “GROUND”

e."_l_:— TO SET

f GROUND LEVEL

& e
AR bt

<~ PIPE OR ROD
WITH WIRE WRAPPED
ARQUND IT. |

SN

-~

This '‘Rround”’ works much bhetter than
an ondlnary one.  The f(ntlowing material
18 needed:  An iron pipe or rod about 5
fect long. about 20 lhs.. of coarwe (rock)
salt, 2 Dlece of No. 11 wire about 1) fect
Ionger than is needed to reach from the
“get” o the Kroml, ami a Stetlon of
stove-nipe. A hole ts first dug in the
groundd hig enough for the stofe hipe to
slip in.  'The insulation i3 scraped {rom
ahout b3 feet of one end of the wire, This
end is coiled around the rod and the rol
is put in the pine as shouwn in the illo:
tratfon.  Sofl is then thrown in the hole
and rock  <alt Qs aixed with 1t in rhe
pipe.  The hnle 1s then filled with soll.
The loose end of the wire i3 then conpect-

ed to the sei in the usual manner. A few
holes panched In the stove pipe will in-
rreaxe the cfficiency as more molsture i3
aumitted, ‘The stuve pipe keeps the salt
from washing away and the salt draws
moi.ture.—Elbert Wehrheim
vvy
COIL HANDLE
HANOLE

o ‘

Twl MOLES ON
OPPOSITE SIDES
OF CoIL

Here is a handle for aQuickiy changing
coils in a short-wave Tecciver; L consists
of a hiece uf stht wire hent In the shain
shown in the «dlafram. It is inserted into
2 boles drilled in the coll forms and may
he wed for Hfting or inserting the woils.
To oberate, the hamdle i» compressed ro
that the two ends enter the two holes
dritled on opnasire shles of the coil; the
coll Is then inserted or removed.  (ne
handle can scree for sl roils; it Is espe-
clally useful for tuhe-bare roils,—Clyle
Prehble.

fer the best short-wave kin
All other kinks accepted an
at regular space rates.

looking for. Send a type

PP s e i s

$5.00 For Best
Short Wave Kink

The Editor will award a five dollar prize each month
] ; Look over these “kinks” and
they will give you some idea of what the editors are

with sketch, of your favorite short-wave kink to the
“Kink” Editor, SHORT WAVE CRAFT.

k submitted by our readers.
d published will be paid for

written or ink description,

006 T0.0L- MF, CBN DENSER

M
RESISTOR,

tone f(rom even cheaP transformers, hut it
will glve slightly less volume. But swhy
hu¥ new ones when you can fix the old
ones ?—Alfred Oberstaedt,

vvy
TICKLER INSIDE COIL

MR B an e o

AF LOUD SPEAKER
TRANSFORMER

CODE PRACTICE FOR
GROUP

Your February-March 1901 Issue had
a code practice outllt by ’aul Skitzki, on
page 338, The writer bhuilt this onttit awd
founi! 1t to be ju.t what he wanted. But
tor *Rroup'” in<ructlun uf tive people, the
question of Hve pairs of head-eis and five
keys was out of the duestion, ~o substiint-
ing a maknetie speaker and putting a 115
volt """ battery in the plate cinult wlth
posltive to plate. it was found that we
could heat and underdtand the code ten
feel avway from the speaker, I am Dassing
thls en th ¥ou as 1t might help wome more

fans to ket up 8 “ridde Practlee’” club
with a few of their friends.—J. 13, Vep-
per.
vy
AERIAL TUNI

G
CONDENSER

The aceompanying sketch <hows how I
bulit anp eMelent serles antenna condenser.
The in.ulation 1s maintained a1 a high
value by mounting (he onpositely charged
metal parrd of the comdenser on a hakellte
or other equaly cefficlent basze,  The ca-
nacily of the eondencer is varled hy turn-
ing the in.ulating handle mounted on one

the rod he
piteh, The
two hras. or
n in didmeter,
having no cffvet

end of the threaced brics rod,
Ing  threaded (e 32
condenser  members
dises  one

eds 0f the dise
of the capacity. Not only witl a comlenser
weh as this he found extremely satuable

to all short-wave operators, in helping tu
clhininate “deatt-spot<,”” but In some cases
a st which will not oscillate at all can
e made 1o do s0 by varying the caparcity
in the aerlal circuit, If you have a fixed
ebrulenser 13 serles wllh the antenna and
sour set Is a llile stuhborn in one way
ar another. try this comdenser and smile.—

Joe asaleit.
vvy
TICKLER REVERSAL

Beingt an experinienter 1 huve several
mukes of plug-in short-wave (oils  and
sometimes Jt bevomes necessary to reverse
tickler connnections. =o 1 nLit upon the
idea of placing a small D.INILT, switeh
cloze 1o the deteclor «wket,  Thereby [
solved the prohlem of freavent soldering
arndl resofdering  of  eonnection..—William
M. Russ.

N A N N N Ny

“LONG WAVE"” ADAPTER

Here I3 a drseription of a ““long wave'’
adapter for short-wave scts using pluk-in
eoils. 11 consists of a variomwter or varl-
able tuning coil and an ol tube-base. The
tickler leads of the variometer go to the
tickler prongs of the plug-in coll form

COIL SOCKET
IN SET

VARIOQMETER

(tube basc) and the same wlih the grid

leads. The variometer 1s mounted on a
small basehoard with a panel. The set
I used It with was the 'Globe Trotiwer'’

deseribed In SHORT WAVE ("RAPT, No-
vemher 1932, page  dnd. In the first
night's test many of the larker broadrast
statlons of castern and ceniral United
Ntates were lokged.—=Roy W, Neads.

vy
“PLUG-IN" CONDENSERS

[ am teader of your unique 1nook,
SHOIT WAVE CRAFT. and amm one of
the many that rteally enjoys reading h
and in dolng s0 have accumulated much
knowtedke during the few hours 1 get to
read it. 1 am cnelosing herewith an ldea
swhich I think could be isted as a wrinkie
elther in short or leng wave receptlon or

transmisslon.  1lere is the dope:  “*|"lug-
In” fixed condensers made hy means of
electric light nlugs and soekets, The con-
denser 1s secured to the DIUE by means
of bus wire as illustrated.

In oy ecase I flattencd the wire up
where the condensers are to go, s0 as to

make the condvnser easy to rhange to dif-
ferent values when experiinenting, The
sorkets 1oused were of some whlte non-
conduetor (boreelain) which can he gotten
from any clectrical shop. Thils I belleve 15

TTCONDENSER

PLUG -

BUs WIRE ~
LIGHT LINE PLUG

of most value to the exnerimenter. although
also of value to the set-builder, whether
he s a short wave or long wave °‘fan;”’
also  the man bullding transmitters,—
George Purnell.

vYyYy
BURNT-OUT A. F. KINK

It i3 usually the primary toll of A, K.
transformers which hurns out. hut they ean
he very satisfactorily fixed by conhecling a
0 a0 ol resigtor  across the primary
terminuls. amnd a 006 to .01 mf. condenser
between the grid and plate terminals of
the transformer. You can tix these trans-
formers: in a very short time by maklng
some clips which may bhe mounted on the
hinding  posts of the transfermer, which
will held the resistor and condenser very
nicely. These connections provide “'resist-
ance-capaclty’ coupling, with an “imped-

ance leak™ and wlll be found lo give good

WwWWwWWwW.americanradiohistorv.com

TICKLER

o

Tube-bases are often too short for bmth
secondary and tickler windings. To over-
come this the secondary is wound on the
tube-hase and the tickier Js wound on a
one inch cardboard or hakelite tube which
Is Rlucd inslde as shown. Conhections are
marde to the prongs In the usual manner.
—IL. 1. Wilson.

vyv
SUBSTITUTE “MIKE”

I proceded to build a low-power trans-
mitter out of the junk box which contained
many Feeelving set parts of varied sorts.
1 got along well and finally got “‘her’
done. Then came the gquestion of a “mlke.””
What to uze for the “‘mlke?" The cheap-
est ‘‘mike™ non the market &t that time
was well above five dotlars, which was the
one thing I didn‘'t have. So instead of
using the regular Microphone transformer
In the wodulator, 1 substituted an ordi-
nary audio transformer «f ““anrient vint.

PRl

age.”” and with this [ was able to use an
old Vemeo tagnetic '‘speaker unit’” with a
little alteration as a *‘inike.”" To say the
least, the reszulis were excellent and much
hetter than could be had from most car-
hon “‘mikes.’* 'The only alteration is the
diaphragm; the old one s taken out. and
a new one is Jnade from the tin of a coffee
ean.  Cut it out the same size and sand.
paper down qulte thin, repiace. and it's
ready. 'The output i3 gond and strong
and needs no pre-amplifice, hut can be
used with the conventional twu-stage
modulstor. The qualty s par-excellent,
Here's my elrcuit in part—halance on re-
quest,~—John Markovich.

vwYyy
IMPPROVISED VERNIER

Here is a auickly improvised amt cheap

substitute for the ordinary vernier dial.
The materlals wused were one 10-inch
phonograph record. one switch knob with

shaft, one rubber washer. two metal wash-
ers, two nuts, and bart of a4 cohmector of
the t¥pe used to conneet gang condenser
shafts in broadeast veefivers. The latter
serves to connect the rerord to the con-
denser shaft.  The knob assemhly is shown
in_the skeleh, a short Ien&th of thick-
walled rubher tubing serving as a rubber
washer. which makes finin contact with the
tim_of the recordt. If the set up 13 to he
used for some time on a bakelite panel,
a metal hearing should he provided for the
shaft of the knob where it passes through
the panel. A satisfactory scale may he
laid out on heavy white papeT and *‘shel-
lacked'’ to the record; library paste aml
ihe so-called '‘household cement’ will not
hold after they hecome dry,—il. O. Ervin.

paNEL
L 14 1-3 L
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LETTERS FROM S-W FANS

A STRONG BOOSTER!

John Hoke’s S. W, Listening Station. Come
on Boys! Send us some good photos
of your stations.

Editor, SNORT WAvVE CRAFT:

Herewith is8 a picture of my Short Wave
Listener's Station. I am taking Sitort Wave
CraFT every month and 1 also belong to the
SHoRT Wave LEAGUE. 1 have my button, as
you can see if you look at the picture, I am a
strong booster for the Craft! There are about
twenty boys who mcet at my house every two
weeks and we all cannot say too much for SHORT
WAVE CRrAFT.

Well, I'll be saying 73.

Yours very truly,
JOHN HOKE,
214 Cottage Street, New Castle, Pa.

(Thanks very much, John, for sending us the
interesting photograph of your shortawave “list-
ening” station. You seem to have a real busi-
ness-like receiver and plenty of plug-in coils we
note, Let us hear from you again.—Editor)

MIGHTY SHADES OF 1930!
Editor, Siiorr WAvVE CRAFT:

This is the first time I have written to you.
1 like reading reports of other short-wave
“*fans” whose letters you publish in SHORT WAVE
CRAFT,

My short wave “log” isn’t to be compared to
some of the logs sent into you, but it is great
for a l-tube receiver, 1 think.

I made the '"Sun” Short-Wave Tuner, the cir-
cuit that was described by Jack Grand in the
August-September, 1930 issue of SHORT WAvE
CRAFT. Some fans didn't seem to have much
luck with that set, but I can’t kick. I have re-
ceived the following short-wave stations with no
amplifieation whatsoever: VESGW-Bowmanville,
Ontario; VE%JR-Winnipeg, Canada, VESGR,
VESCL; 9XAA-Chicago; KEJ, KKZ., KKW,
KEZ, KKQ, KET-California; W8XK-Pittsburgh ;
WBXL-Cineinnati, Ohio; VIT-Bermuda; GBS,
GBW,. GBA, G5SW-England ; CMCI-Cuba ; XDA-

Mexico; HKM-Columbia; LSN-Buencs Aires,
Argentina; J1AA-Japan, Honolulu calling KKW,
Bolinas, California, I2RO, Rome, Italy, FYA-

Paris, France; HRB-Honduras, Central America ;
WIXAL, New Jersey; WCAU-Philadelphia;
W2XAF-SchnectadY; WOO-Deal Beach, New
Jersey and last but not least PMB-Bandoeng,
Java, which I have verified 1_ception; then not
to forget the amateurs and police reports. These
short wave “fans” tell about thrills listening
to DX stations. They don’t know what a thrill
iz until you get wrapped up in a pair of ear-
phones and twirl the dial for *‘distant lands,”’
on a I-tube receiver made by yourself!

1 hope you'll publish this on the *fan’ page
of SHORT WAVE CRAFT,
Hoping for long life for SHORT WAVE CRAFT.
Yours very truly,
KENNETH MORGAN,
80 Webster Ave.,
Port Washington, L. I. N. Y,

(You have the right dope. Kenneth—one-half
of the radio world doesn’t know of the wonder-
7=l thrills that the “other half* is experiencing,
when they turn the dial on their first home-
nade receiver und hear Paris, Berlin, or Rome!
It sure iz the thril that comes “once in a life-
tine,”” only the short-wuve fans never seem to
tire of looking for *‘one more thrill."—Editor.}

HERE'S YOUR ANSWER

Editor, Stiort WAvVE CRAFT:

Well to start off I want to say that the SHorr
WAVE CRAFT is the one and only "mag.” that
is a true friend to the S.-W. Fan, 1 have been
taking the "mag.” for a long time. Sometimes
1 buy two of them as I keep every one of them
on file (and make use of them!)

1 experiment most of the time and need tips
and in the future will give you a few new ones
for the “mag.”

1 read the “Letters From S-W Fans” and
noticed one letter by Forest Bigelow, a com-
plaint of too many factory-made receivers in
your magazine. Well I fuess you both are right.
1 always want to know what the factory is
going to do and a ‘‘service man'’, does because
it helps him in his work. If we cut all the
factory-made sets out, it would just be too bad:
so it is just a split, we give the factory a break
and they give us one.

What the service men want iz gimple things
such as, the Jollowing:

Does shielding help in short waves?

What advantape and disadvantage?

More on R, F. ahead of the Det,; on the 1. F.;
on tubes beat for S. W. chokes.

Service men want to see these in your maga-
zine. Try it once, or ask some of them what
antenna, choke, coil, ete., is best for S.W. and
if they tell you, ask them “why™ they are the
best. Well, anyhow, this is what a radio man
needs, It's no fun copying a factory set.

I took a circuit from your mafazine and made
some changes and now I use it with an RCA
'82” with only one R.F. stage ahead of the
175ke. 1.LF. I connect my converter and I get
G58W; a German station around 19 meters—
don’t know who they are:; EAQ, Spain; LSR,
South America; One Russian station. These can
be heard two blocks away and can be brought
in using 5 feet of antenna!

Yours very truly.
G. BROCKWAY,
1350 Wilson Ave.,
Chiecago, Il

(The service man needs a little of everything
in a radic magazine, such as this, as you inti-
mate, “G. B.." and we have tried our best to
tiy and please the short-wave fan, the general
reader. and the service-man as well. You will
probadly note that we have not featured, or at
lcast devoted as wmuch space to factory-made
receivers as we do to those of the experimental
type. We realize that it is difficult for a short-
wave fan to try and imitete an 8 or 10-tube
fuctory-made set, but the service man and a
certain class of fans do demand some deacriptive
matter and diagrams on the outstanding factory-
built S.-W. receivers. We will endeavor to
achieve the happy medium of giving both classes
of readers what they want, for after all SHORT
WAVE CRAPT i8 “your” magazine.~Editor.)

MORE DOERLE DOPE!
Editor, SHORT WaAvE CRAPT:
After reading nine issues of SHORT WAvVE
CraFr, 1T am convinced that there is no better

Eight months ago, an issue of S, W, C.
cpught my attention on the news stands. That
day I started to learn something about radic.
I constructed the “Doerle’” Receiver {all used
parts) with a 31 in the last audio stage, and
whkat RESULTS! The following are a few of
the stations I logged:

VE9GW, Bowmanville, Can. (loudspeaker).
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VEYDR, Drummondville, Can. (loudspeaker).

CMCI1, Havana, Cuba.

DJB. Konigswusterhausen,

FYA, Pointoise, France
speaker).

12RO, Rome, ltaly (loudspeaker).

EAQ, Madri¢, Spain (loudspeaker).

VESJR, Winnipeg, Can. {loudspeaker).

HKD, Barranquilla, Col,, 8. A.

W4XB, Miam!, Fla.

WOXF, WO0O, WIHXAA, WSBXK, W3XAL,
WEXAF, WIXAZ, and many other broadcast and
amateur stations.

But enough of this long-winded conversation,
all I can say is that S, W, C, is great, and may
it keep on growing!

If you have plenty of room I'd be glad to see
this letter in S. W, C., and I'll answer ALL
letters!! Thanks!

Hoping that this letter isn't too boring, 1 am,

Respectfully yours,
JOSEPH ORLAN.
8531-101 St., Richmond Hill, L. 1., N, Y,

(What! Again? The Doerle receiver walks
off with the honors. Our epes must deccive us!
RBut no, as we walk through our “back issue”
ature room, we find that the shelves marked
December *31-January '82" are all gone. WHAT
A MAN AND WHAT A SET! Sa if yon want
a copy of that isawe you will have to place a
line in the “ham adv” column, we guess, or else
broadeast a call over your short-wave station.
--Editor)}

L e e e S i e

DOERLE 3-TUBE “SIGNAL GRIP-
PER” A HIT!
Editor, SHORT WAVE CRAFT:

My first copy of SHORT WAVE CRAFT was
purchased last January and since then I have
not missed one and don't intend to.

1 have built the Doerle “two tuber” and got
fine results. The Doerle 3-tube *“Signal Gripper”
was put together with one change—a 33 was
used in the AF stage and it worked “FB”—fine
business.

The set which 1 used and still am using, when
1 first became interested in short waves, is a
“3 tuber”—detector and two stages AF, amplifi-
cation, using 199 tubes. With this set I have
heard all nine districts, VE1, 2. 3, and 9's on
phone. On CW 1 have heard all nine districts,
VEl, 2, 3, and 4, Spain (EAR), Panama (RX),
Brazil (PY), Germany (D), Cuba (CM), Neth-
erlands (PAO), France (F8), England (G),
Czechoslovakia (OKO), Belgium (ON4), and
Costa Rica (T12). Also regular broadcasting
stations, police, commercial, and airports.

Well 73’s and good luck.

FREDERICK A. SMALLMAN,
79 Willett Street, Wollaston, Mass.

{ Welcome news, Frederick, for while we invite
and appreciate "brick-bata”, when they contain
real congtructive criticism from our readers, we
also appreciate a¢ modicum of praise when the
acts we describe in SHORT WAVE CRAFT “ring the
bell."—Editor)

e e ]

ANOTHER SET MAKES GOOD!

Editor, SHORT WAVE CRAFT:

1 am taking the liberty of writing you about
Mr. Doerle and his "Signal Gripper” short wave
receiver. I have built his set and find it
worked fine! 1 also added a few things my-
self and that is what ] am writing about, so
that others who have built the same set can
try them. Instead of using the two small cop-
per plates for the antenna condenser 1 put in
a Chelton .00005 mf. midget tuning condenser
and find you can separate stations nicely; I also
alded a copper shield ean from an old Crosley
receiver, that serves as a shield for the oscil-
lating circuit coil. Next I took the 30 tube
out of the A.F. socket and put in a 31, together
with a “‘C"” battery and find it has just about
doubled my volume!

Hope this will help some of the boys and
thank you for reading this letter,

W. H, WILSON,
181 Main St., Norwalk, Conn.

(Fine business O, M. Another improvement

is to use @ scrcen grid tube in the R.F. stage.—
Editor.)

Germany.

(2 waves) (loud-
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Here’s Your Chance to “Get It Off Your Chest”

" FROM LONDON

Editor, SHORT WAVE CRAFT:

Your correspondence seems very meagre from
this side of the water. Therefore, as a reader
of the Gernsback Publications I put into prac-
tice a long felt desire.

I have been a reader of SHORT WavE CRAFT
sincé number one, and can boast of every num-
ber of Radio Necwe and Amazing Stories from
number one until they ceased to belong to Gerns-
back! This, as you will agree, covers a number
of years, and, ailthough your original publica-
tions were considerably thicker, the essence of
the articles is just as strong.

We English folks have nothing to touch SHORT
WaAve CRAFT, and in spite of our excellent
broadcasting system, we must come to you for
our S.W, data. Our S.W. articles would give
the average U. S. “ham'’' the blues; they mostly
consist of something about three years old or a
very cheap idea taken from a “Yank™ magazine,

My previous short-wave receiver was O.V. 2
it would not be practical to give a list of sta-
tiona received, but the bulk of main American
stations usually ecame in at loud-speaker
strength; some below 20 meters have been at
very strong loud-speaker strength, with no
aerial whatever! The range was 7 to 2000
meters and the wave band was covered by seven
plug-in inductances. Collinson type of coils was
used. and four coils covered 7 to 120 meters.
Mosecw at 50 meters, Kénigswusterhausen at 31
meters, and W2ZXAD at 19.5 meters, are usually
considered very consistent “lighthouses' but
Moscow is too much inclined to swamp, es-
pecially during the winter months, thus making
it difficult to “log’’ our old friend W3XAL for
any length of time.

I still consider that the New York Times S.W.
Receiver will take a deal of beating: you will
undoubtedly recall Radioc News publishing details
of this. Have you considered that some details
of meter tuning would prove very interesting
and useful to your readers?

Please keep going and ‘‘teach us our Radio.”

Yours sincerely,
LESLIE SMITH.
351 Brownhill Rd.,
Catford, SE 6, London, England.

(Pleased to meet you, Leslie, and you sure
kave been a faithful reader of the Gernsback
publications. We note what you have to say
concerning the English radio magazinea; we
read most of them every month and find them
very interesting. Concerning the New York
Times short-wave receiver we believe you will
find that most interesting descriptions now ap-
pear in the various periodicals of some of the
new  “Yank™ professional-type short-ware re-
ceivers. such as the Hammarlund Comet ‘“*Pro”
aend the new National “AGS.” Theae receivers
oire practically world-wide reception at the turn
of a ‘“single dial.,”” through the uase of apecially
designed superheterodyne circuits that get the
laat quota of encrgy out of the incoming radio
wave. Mighty glad to hear from one of our
English friends and hope you will write us again
sorn.—Editor.)

HE BUILT SIX OF 'EM!
Editor. SHORT WAvVE CRAFT:

I am a reader of your SHORT WAVE CRAFT.
It is the best magazine out. I have built six
short-wave sets up te date. [ made up the
“Doerle’” short-wave receiver. [ will say that it
is a knock-out and a wow for volume! It goes
out and pulls them right in, I made plug-in
coils and I used colledion to hold the winding
tegrether—it is the best “dope” I knew of.

I am a member of the SitloRT WAVE LEAGUE.
I will recommend the "Doerle” short-wave to
get the stations. No one will make a mistake
ir. building this set. I use a 50-foot antenna,
201 detector and 12 “first audio” stage.

Yours very truly,
OSCAR CORWIN,
250 W. William St.,
Frankfort, Ind.

"(Hot Cha, Oscar! Congress will yet have to
strike off a gold medal for Mr. Doerle. He's
almost as famous as Lindbergh already. Well,
we're glad to hear that you had success with
his short-wave receiver and hope to hear from
you whenever you build some of the other re-
coivers described in SHORT WAVE CRraFT.—Edi-
tor.)

AMLIE’'S “DX”
CIRCUIT A
WINNER!

Editor,
CRAFT:

I wonder how many
“hams” have tried
“Oliver Amlie's"”” DX
circuit which appeared
in SHotT WAVE CRAFT,
May issue, page 177
Quite a few, I expect.
I have used this cir-
cuit for the last four
months and believe
me, for DX work it is
going to take some set
to beat it! Do you
know that to get good
reception here (New
Zealand) from KFI,
KMOX, KSL, WARC,
requires six and seven
valve jobs, but to get
these stations on Oli-
ver Amlie's DX cir-
cuit is really some achievement! I hold verifi-
cations from three of these stations. These sta-
tions come in at R 89 on the loud speaker but
can get a few of the others at R 3-5. All this,
using a sixty foot outdoor antennae, Australian
stations come in like locals!

Now for the short wave side of the circuit. I
use anything from four feet to twenty feet in-
door antennae and no ground at all for short-
wave work. For 80 meters [ use 20 foot aerial,
s0 when on 20 to 30 meters [ use a 4 ft. to 6 ft.
aerial. How would some of the boys like to get
FYA, Paris, with this antenna and using two
valves (tubes), one det. and one audio, for these
stations, FYA, KKW, W3XAL, Bandoeng, Java,
VKZME, VK3ME, RV15, W2XAF, all come in at
Rb on speaker? For full loud speaker strength I
use 1 det. and 2 audio stages. The following
stations also *roar in” or else are very weak
which is not often. Here they are: G5SW, DJA,
VK3LR, W1XAZ (I had this station at maximum
strength during the Olympic Games) EAQ,
J1AA, also hear W’'s working on 80 meter band
and 40 meters. Well, how do you like this: VK,
ZL, W, K8, K7, D, EAR, PA, PB, PC, G, VE,
0Z, K1. I have received verifications from some
of these stations and more to come in. So radio
hams of the U. S. A., go to it and see if you can
do as well. Amlie's DX cireuit "is the goods''—
and worth ijt,

Well, Mr. Editor, hoping I will not take too
much space and I expect you have had sufficient
talk from me, s0 I will say checrio for the pres-
ent and wishing SHokT WAVE CRAFT cvery suc-
cess, S. B. WOODLEY,

70 Hull Street, Oamaru, N. Z, (New Zealand.)

{We were sure glad to hear from you, SBW,
from way “down under,” We are more than
pleased to learn that you have obtained such
excellent DX results with Oliver Amlie’s circuit.
which appeared in our May issue.—Editor)

SHORT WAVE

Yep! New Zealand!

g g

10,000 MILES WITH A.C. ADAPTER

Editor, SHORT WAVE CRAFT:

I built the A.C. adapter unit that took first
prize in your third econtest and rated at 3,000
range in miles; [ stretched it to 10.000 miles
and have a verification from VK2ZME (with a
total of four tubes) also G5SW, VEIGW, EAQ,
DGA, W6CTK—Hermit, California; K6DAZ—
Honolulu, Hawaii, (amateurs)—thanks to
SHORT WAVE CRAFT. Since I saw the Oc-
tober-November, ‘31 issme of SHORT WAVE
CRAFT I have been deeply interested in short
waves and expect to have a transmitter in a few
months. I would like to hear from any reader
of about sixteen years of age.

Yours for best in radio each month.
CLIFFORD J. LEE,

1221 Kenton Street,

Springfield, Ohio

(Hot Ziggedy!! Who'd have thunk it, Clif-
ford. Well we always did hold a card for shore-
wave convertersa and adapters and it has been
our private opinion that they would some fine
day come into their own. No reason why at all
that a good S.W. adapter or converter should
not “step out"” and roil ‘em in.—Editor)

R ]
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>
S. B. Wo_odley at the controls of Amlie
Teceiver.
AH! NICE JUICY BRICK-BAT!

Editor, SHoRT WAVE CRAFT:

I have been a reader of ur magazine—have
been I said! If you wud use common sense you
nite hv abt 15,000 more readers alone in the
Urited States. 75% of the hame don't read ur
mag fer the simple reason that most of ur
articles are impractical, the silly hook-ups that
you publish fer the beginner I'm referring to.
Everyone is on the same idea; det and one or 2
aud stages. The only diff is th there bi a diff
writer. Here’s an example in the November
1932 issue, u hv "Building the 2-Tube Globe
Trotter,” and on another page u hv "The Be-
ginners Set Gets An Amplifier.” Wot the
is the diff between these two sets? Tell mel
One has a cond for reg. the other has a re-
sistance across the B plus fer reg. There is no
diff both r the same in construction and me-
ckanical details and if one gets England, so
wud the other.

Another thing, wen u start an article on such
and such a page, why the not complete
ihe article; not continue it way in the back of
the book some place. The Reinartz article,
“*How To Become An Amateur,” isn't bad, but
bi the time a guy finishes it they'll be measur-
ing his size for the coffin! When breaking a
beginner into transmitting, forget xmtrs; give
hook-up fer monitor es explain it fully, because
a ham without one is in hopeless spot. Frex
meter is OK but a monitor must be had under
all conditions. This here in most cases seems
to be neglected and it's more important than
the xmtr itself.

Most of wot I mentioned the beginner an
experimenter don’t even notice, but this book
I assume is supposed to be for the amateur as
well as the beginner, so lets hv sum more dpe
or xmtrs but none of them “trick™ worthless
siuff like u try 2 slap us with nw an thn.
Give us practical dpe. Ths abt all. U always
wanted a brickbat, so don’'t get sore. More
PWr to u an ur mag vy 73’8 €8 cu agn.

ERNEST EDWARD MORVAY, W2ELB,

503 E, 78 Street,
New York, N. Y.

(A juicy brickbat now and then is relished by
the best of men—and we presume that our read-
era will have quite a little fun stumbling over
the S-W “shorthand” in your letter. We do not
quite agree with you that most of the hams
do mot read SHORT WAvVB CRAFT because the
articles are impractical. As we heve said be-
fore, Sunort WAVE CRAFPT i8 “‘your” magazine
and speaking to all the readers as a general
clasa, we recently ran a 8pecial “beginners
number” for the simple reason that we have
been deluged with letters asking for more and
still more simple short-wave hook-ups. We be-
lieve you will find that we have provided ¢
metty well balanced “bill of fare” in the aver-
age issue of SIloRT WAve CRAFT, as we are con-
stantly striving to keep in mind the “‘beginner,”
as well a8 the more “advanced reader” in the
short-wave ficid.—Editor.)
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$-W Tuning Inductance Charts

The accompanying charts enable the Short Wave Fan to ascer-
tain the inductance of a certain size coil without having to per-

form lengthy mathematical calculations.

The graphs given are

“direct-reading’’—the inductance in microhenrys of a certain
diameter coil being quickly and easily found.

@® SO many readers write in for “dope”

on building coils for short wave re-
ception that this article should be of
interest to all.

The average experimenter selects a
condenser and then starts to figure or
guess the values, both mechanical and
elecirical, for the proper size coil to
cover the various bands.

Now various sets of specifications can
be found in every issue of SHORT WAVE
CRAFT but in many cases when the
coils are wound, certain factors creep
in which seems to make the coils very
unsatisfactory and the reader starts
to think that the wrong “dope” has
been given.

Let's review some of the fundamen-
tals and perhaps this will give the pros-
pective coil builder a better idea as
to 