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LINETERM. EQUIPT,

!

LINE TERM. EQUIPT.

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

Thereris a great need for trained inen 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 apaee of the times and
offer courses prepared by authorities, which give prac-
tical instruction in fundamentals and latest develop-
ments alike. The courses are revised regularly.

INTERNATIONAL

Name .
Strees Address.

City

CORRESPONDENCE

BOX 2977.1). SCRANTON, PA.
Without cost or obligation, please tell me all about the NEW RADIO COURSE

If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Ltd., Montreal, Canada

* LINE TERM.EQUIPT. *

T O

r— ———

Composed of 21 basie divisions, the Completc Radio
Coursc 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 mmastery of operating and
transmilting.

We will be pleased to send vou details of any or all
of these subijects. Jnust mark and mail the conpon—the
information will be forwarded without delay. Why
not do it today—note!

SCHOOLS

B Age _

Sate —
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1 Will Show You Too

How to Start a Spare Time or Full Time =

Radio Business of Your Own .+ ¢

Here are afew examples

of thekind of money
Itrain "my boys"to make

Started with $§ Now has
Own Business

“1 started in Radio with $3.
purchased a few necessary
tools, circulated the business
cards you gave me and busi-
ness picked up to the peoint
where my spare time earn-
ings were my largest income.
Now | am in business for
myself. I have made a very
profitable livin® in  werk
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J. B. SMITII, President

Py ® National Radio Instituic
The -man who has directed the
Home-Study  Training of more
men for the Radio industry than
any other man jn America.

I give you instructions enrly in your
Course for duing 28 Radio jobs common in
every neighborhood. luany N, 1. 1. men be-
gin making money soon aiter they enroil. 1
show you how N. K. L. graduates have built
up geol businesses of their own. 1 show you
how to install and service all ty,.es of receiv-
ing sets. | give you radio equibment and in-
structions for building circuits. tes.ing equip-
ment. aad for making tests that w1l give you
broad., practical experience. I give you =a
Money-Back Agreement and Lifetime Em-
ployment Service. Clip the coupon below
aml get my free 64-paxe book. ‘Rich Re-
wards in Radio”—it gives you a full story of
the success of other N. R. !. students and
wraduaies, and tells how you can stiart a

1 Wili Train You at Home in
Your Spare Time

Hold your jeb unt.] you're ready for an-
other. Give me only part of vour spare time.
You do not need a high school or college edu-
cation. Hundreds with enly a common school
education have won bigger pay through N
R. 1. J. A. Vaughn jumped from $35 to $100
a week, The National Radio Institute is the
I'ioneer and World's Largest organization de-
voted exclusively to training men and young
men by Home Study for good jobs in the
Radio industry.

You Must Be Satisfied

1 will give you an agreement to refund every
penny of your money if you are not sntistied
with my Lessons and Instruction Service
when vou complete my course. Amd I'll not
ouly give you thorough training in Radio
principles, 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 nnd mail the coupon now for “Rich Re-
wards in Radie.” It points out the money-
making  opportuni-

that is play.”"—Howard Houston, Route
No. 2, Box 454 E, Tucson, Arizona.

$700 in 5§ Months Spare Time
“Although I have had little
time to devote to Radio my ‘

spare or full time Radio business of your
own without ecapilal.

ManyN.R.I.MenMake$5.,$10.,815.
aweek in Spare Time While Learning

Many of the more than sixteen million sets
now in use are only 26% to 40% eflicient.
will show you how to cash in on thi: condi-
tion. 1 will show you how the plans and
ideas that have enabled many others to make
$200 to $1,000 in spare time while learninsg.

. W. Page. 1606-13 Fifth Ave., N.. Nash-
ville, Tenn., writes: 'l made 3935 in my spare
time while taking your course.”

Get Ready Now for a Radio Business 1
o7 Your Own and for Jobs lllgsl tht;eusgtl'::t\:“tg rgtf_
& GO ]
Like These von. It tells of the

Broadeasting stations use engincers, oper- opportunitics for a
ators. station managers, and pay up to $5,000 spare time or full
a year. Radio manufacturers use testers, in- time Radio busiuess
spectors. foremen, engineers, service meh, of Your own, the

spare time earnings for five
months after graduation
were approximately $700 on
RRadio, sales, service and re-
pairs. I owe this extra money -

to your help during the time '-:-.i-

1 studied and since gradua- Q
tion.” —Charles W. Linsey, el
537 Elati St., Denver, Colo.

$7396 Business in 2! Months
. *'[ have opened an exclus

sive Radio sales and re-

m- paitr shop. My receipts

@* for September were $2.-
AT 332.16, for October $2,-
LA ¥

(Jet
my new book
It points out

887.17 and for the first
half of November, $2,.-

) L 176.32. My gross receipts and buyers for jobs paying up to $6,000 a special training 1 .
= £ for the two and one-half year. Shipping compunies use hundreds of give you that has What Radlo
months I have been in operators. give them world-wide travel with mnde hundreds of

Offexs You

business have been $7.396.25. If I can net
about 209 this will mean a profit of about
$1,500 to me.'—John F. Kirk, Kirk Sales
and Service, Unien Block, Spencer, lowa.

My Free beok gives you many more letters
from N. R. 1. men who made good in spare with Radio training. I{“g bD(Il‘klkl_ells h’l'"“, of o 3 e
1 c . g i the opportunities In adio, Talking ovies, me today. 'ulg won

ks o Sy Vel LuRiIanee: o i ORI Set Servieinsr, Aircraft Radio. and other be obligated in the
fields. {east.

hoard frece and zood pay besides. Radio other mmen success-
dealers and jobbers employ hundreds of serv- ful; and also ex-
ice men, salesmen, buyers. managers, and pay pliing the many fine
up to $100 a week. Talking Movies pay as  jobs for which my
mueh ns 875 to $200 a week to the right men cutirse  truins  your.
Sel the coupon to

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

With the wid of this equipment you can Work
out wilh your own hands many of the things you
read In our text book I'rom it You get the
valuaple exporience that tells an exbert from a be
gimner. In a short time you have learned what it
would tuke yeats to learu In the field. I1°s train-
fug like this thut puts the extra dollars 1n your

Special Free Offer

Act now and receive in addition to my big
free book, “'Rich Newards in Radio.” this
Service Manual on D.C., A.C., and Battery
operated sets. Only my students could
have this book in the past. Now readers
of this magazine who mail the eoupon

J. E. SMITH. President
Dext. 3eB3
Nationzl Raio Institute
Washingten, D. C,

iy envelope. Some of the many ¢ircuits you bulld will reccive it free. Overcoming hum,
ml experlineats you perform are:  Measurlng the noises of all
merft of a tube. buflding an ohmmeter, tube volt-
meter. and a Grid dip meter for serflece work. You
netitally imake cxperlinents fillustrating the import-
ant Princinles in the 25 best known sets.

THIS COUPON 1S GOOD
FORONE FREE COPY OF

kinds, fading
siknals, broad
tuning, howls
and oscillations,
poor distance
reception, «lis- g
torted or muff- T. E. Sanirn, President, |

i
i
el siwnals. poor : National Radio Institute, Dept. 3¢B3
!
)

Audio _and Ra- .
Washington, D. C.

dio  Frequenecy

amplification Dear Mr. Smith: I want to take advaniage of your

and other vital Speclal Ofter. Send me your manual “'Trouble Shooting

information is in D.C., A.C. and Battery Setz”” and your hook “'ltich

contained in it. ftewards in Radlo.” which explains Radle's UOpportuni
ties for blgger Day and Your method of training men at

Get a free copy
qin home in spare tlme. 1 understand this request does
by mailing the not obligate me.

coupon below.

My

N 3 s s v .23 W A Tl ek R
Address. .. ... Al oo T P
(6 o L Statesinassna i I
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The chassis of the SCOTT
ArL-Wave DeLuxe is a
thing of beauty. Finished in
gleaming chromium plate it
is 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
at the right—which matches
coils to their antennae ex-
actly within the third of a
turn of wire.

The New
IMPERIAL
GRANDE

Console

Fittingly this newest ad-
dition to the group of dis-
tinctive SCOTT Consoies
offers the most exquisite
console for the world’s fin-
est receiver,

SHORT WAVE CRAFT for MARCH,

i

1933

{4

OniA scorT

6<3

Q\WL’QIW

SIVES SUCH RECEPTION~
GIVES SUCH R 0

Of both

Foreign aunc«
Domestic Stations
SCOTT Laboratory Technique beginswith ad-

vanced engincering 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 ALL-
Wave DeLuxe Receivers the right to the title
of “World’s Finest Radio Receiver.”

And how the SCOTT Arr-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 . . . Selectivity? 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 receivers
continue to break all records for distance recep-
tion . . . for needle point selectivity . . . for gor-
geous tone richness unrivalled in radio.

Before youbuyany radioreceiver learn all about
the finest one . . . that is warranted to give true
world-wide reception 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-buile superiority, a SCOTT Att-
Wave DeLuxe may be purchased for no more
than many models of ordinary receivers.

E. H. SCOTT RADIO LABORATORIES, Inc.
4450 Ravenswood Avenue Dept. SWC.33
CHICAGO, ILLINOTIS

7he 15-550 MeTERSCOTT
B ALL-WAVE Deluxe

THIS COUPON FOR N£W BROCHURES

E. H. Scort Rapio LaBorATORIES, INC,,

4450 Ravenswood Ave., Dept. swc.33, Chicago, 111
Send me, without obligation, complete information

about the new SCOTT AvrL.Wave DeLuxe, includ-

ing your new Brochures, “PROCF” and “The Crea-

tion of a Masterpiece.”
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¥ The World Is

Yours with a

MIDWEST .o ALL-WA

Midwest Owner in Newfoundland Hears Trotsky in Copenhagen, Lord Lyttleton at Geneva
and Picks up French, German and ltalian 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
.. .. 0or you ecan enjoy the programs of
your favorite stations anywhere in the U.
S., Canada or Mexico. Then when you've
had your fill of jazz, eclassical musie,
daily news items, dinlogs or the latest %

radio headliners, you can tune in pelice
stations, airplanes in flight, ships at
sea. amateurs, ete. A flip of a
switch gives you your choice of
the wheole world of radie. Four
distinet wave bands with a tun-
ing range of 15 to 5560 meters
give you long or short wave
broadeasts at home and from
abroad . . . everything
worth while that goes over
the air

Deal Direct
With Factory

SAVE © 50%

nvestigate . . . . mail the cou-
p(}n v e .gget all the facts before NEW CONSOLES
you buy a radio. Learn hoW £0  ithe bie new Midwestents;
get a bigger and better set at a afiifte cosolen o the new
saving of 30% to 50%. Midwest e e ™ et i1 the
sweeps aside the costly ol_d-iashloned L you can
way of selling through distributors alnd
dealers. You buy direct from the Mid-
west factory. You save all of the mid-

COMPLETE LINE

What a
radio! One
complete 16-tube
chassis with one dual-
ratio dial—new Super-
Heterodyne circuit with a
range of 15 to 650 METERS . ...
No plug-in cgils. ... No trimmers to
adjust . ... STAT-OMIT TUNING SI-
LENCER gives in-between-station silence

ng tuning meter or Neon light required .. ..

Large acoustically matched Dual Speankers.... New dlemen’s profits. Mail the coupon
CLASS "B” PUSH—PUS{H S‘;lper-Pm\'erl.?‘mpliﬁer I“yilthh . now. Get the Midwest cata-
gix times the power of ordinary amplifiers. .. il band 1 n-
Automatic Velume Control.... Color-Lite Multi-Wave Band log. Lezl].lrn zll:;ug-:é _t ol
Selector . ... FULL FLOATING VARIABLE CONDENSER sationally
Complete Scientific Shielding . ... Absolute tone fidelity tory prices,
3 Image Frequeney Suppressor .... Fractionul Microvolt easy
Sensitivity . . .. Latest TYPE TUBES, Super-Triodes, Dual pay:-
and Triple Grids. Two Full Wave Rectifiers. DUAL ment
POWERED—two separate power transformers. A bigger, blan and
better, more powerful, more selective, finer toned T
radio than you've ever seen before . . . . offered at an positive
amazingly low price direct from the big Midwest guarantee of \qeﬁ“ k 2 8¢
TERMS factory. satisfactionor % v NECLY owo oy SRS
- . - A et .
Be convinced—TRY IT 30 DAYS hefore you decide  proit €Y back. % et bt B &
as low as to keep it. Don't send a penny. Mail coupon right ail the cou- % cqnC W SR - i
now for amazing FREE trial offer and complete PON, 0T Write us % " oWt “ge¥ "o Yuis e e
(etails. You'll be surprised. a postal NOwW! %% i““de\.!\\nﬂet e e .
55.00 5, e et T : W
* (v " -
L MIDWEST RADIO CORP. " .. R o
- - - - % ﬁ* (\"‘"g' woe e -
Dept.195 (Ext, 1920} Cincinnati, Ohio - A to oL
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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 eifectiveness 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 broadcast 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 vohuie
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. I 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 velumes 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 etlected by
hand, is sometimes so critical that indeed it often requires
an expert to bring in the station. hat is sorely needed
is & good automatic regeneration 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-buildevs; 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 can he 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 evelve 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 iy 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 also other undesirable points which
erop up when some of the band-spread systems in vogue
now are used. What the rauio 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 reception is notorious. Many fine programs are
spoiled simply by extraneous man-made statiec. What is
needed is a good noise-free antenna. While it is true that
we have miade considerable progress during the last year
along these lines, by utilizing transpesition 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 etfect, A good deal of experi-
mentation, to get away from this man-made statie 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 WAVE CRAFT, 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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Ultra-short waves afford locally limited heating by tuned

to “diathermy.”

be influenced, “pus-formers’ killed, etc.

waves without touching the body with electrodes, in contrast
Thus definite nerve cells in the brain can

The effect of ultra-

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.

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 Described

® 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 subcutaneous
fatty tissue, where it is carried away
by the biood 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 responds 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.
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
second, is the danger excluded, and we
can without harm conduct 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 18
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 diatlermic 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
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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 electromagnetic 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 wvalid 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 electric field
existing between twe condenser plates,
standing opposite each other, has
proven very practical, as first proposed,
independently of each 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” suh-
stances most strongly, while the innermost
“stratum” is only weakly affected. In the
ultra-short-wave field on the other hand
it is possihle 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 in 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 electric
currents. In the case of the condenser
field there are no electrodes in contact
with the body, but instead we use
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 he 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 co-
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 Pitzold has been able to show, the
relation of the conductivity of the elec-
trolyte to the wavelength plays a great
réle. 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

Fever curve of guinea pig after irradiation of the neck with ultra-short waves.

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 1 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 also 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

| B

- CONOUCTOR
- ELECTRODES
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OSCILLATION
¢ CIRCUIT
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CAPSULE  CONDENSER ELECTRODE

INTERNAL ORGAN PLaTE SHOE
-A- FIG. 1 -B-

— o

The lines of force: (A) with diathermy
(high frequency currents of about 1,000,-
000 cycles in the short-wave field and (B)
with ultra-short waves.
The current loops are most strongly bent
where there is the least ohmic resistance,
i. e, along the net of hlood 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-
tertal and on bacteria which were irra-
diated outside the body or in parts of
corpses. In the living crganism, with
the circulation of the fluids, there are
entirely different conditions, and it is
to be assumed that the make-up of the
bodies of bacteria can change vather
extensively inside living tissue. It is
therefore in no way to be understood
that the same 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 fact 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-
tted 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 circumseribed
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,
1s perhaps only a small fraction of this
skin heating.

(Continued on page 6€88)


www.americanradiohistory.com

048

SHORT WAVE CRAFT for

Experimental 74, Meter

Figure 3—The use of a semi-parabolic reflector greatly increases the effective range
of the quasi-optical transmitter.. The author is checking the wave on an independent
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-quarter meter transmitter.

® THE adage of history repeating

itself finds an anomalous applica-
tien in ultra short wave transmission
and reception. The world’s first radie
transmitter, built by Henrich Hertz in
1886, operated on wavelengths as short
as 50 centimeters. For thirty vears
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 cireuits 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 rew 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 1is 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.

e e e )

cuits—either the grid or plate circuits,
or both. As a general statement, it
may be said that the power output of
such an oscillator increases as the
various assisting escillatory cireuits
approach the resonance point of the
frequency determining cirecuit. 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 corresponding move-
ments of the electrons within the vac-
uum tube, and at frequencies above 300
megacycles—300,000,000 cycles 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
affeets 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 Morrell
that by tuning the grid and plate cir-
cuits elose to the frequency determined
electronicly, the output of the B-K os-
cillator could be considerably in-
creased. However, the tube capacity

Figure 2—The experimental arrangement
with 832 tubes. 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 oscillating 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 circuit of Fig. 1, with the
indicated tubes and potentials, can be
depended upon for five full watts of
power at 3% meter, with good stabil-
ity.

Constructional details are suggested
in Figs. 2, and 3, the latter showing
the use of a highly efTective 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 niore 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 2.5 amperes.

*The National Company, Malden, Mass.

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 1% inch copper
rod clipped to the plate Lecher system
(the point 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 eritical, 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 75 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.

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 favered 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 3 meter waves are very simi-
lar to those of visible light.
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Figure {—An elementary but efficient 75
centimeter receiver.
5—The B-K receiver used
receiver.

Figure as a
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5>-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.

SHORT WAVE CRAFT for

1933

MARCH,

Left: close up of the remote radio contrel
on the instrument hoard of the plane.
Right: the c¢omplete transmitter-receiver,
Upper left, remotely tuned receiver:
lower left, receiver “B" hattery. Upper
right, fixed tune transmitter; lower right,
dynametor for transmitter. Sho¢k 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 carried 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-

Charles Srebroff, president of the Radio

Engineering Lahoratories, demonstrating

the portahle ground station at Curtiss-

Wright Airport. North Beach, L. 1. Note

the di-pele antenna hehind the upright
case.

paratus has already been demon-
strated to the complete satisfaction
of the authorities. For fire-fighting
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

www.americanradiohistorv.com

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 body.

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)
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How the radio-equipped plane directs fire-
fighters from aloft. .
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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 rudio 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-
¥
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I’anel Layout for 2-tube Receiver Here
Described.

titude of parts, tubes, wires, ete,
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 i¢ an excellent receiver,
guited 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 How to Wire the Relatively Few Parts Used in
Buiilding the “Go-Getter” 2-Tube Receiver.
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Photos Above Show Front and Rear Views of the Dandy Little 2-tube. battery-operated $-W Receiver llere Described, A-B-C Styli,

of the 2-tube “Go-

Above,
Getter” a Simple S-W Receiver of
Proven Efficiency; ideal for
the Beginner.

Top View

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

Arrangement of Parts.

Before any actual work is done on the

recerver 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 all 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 holes 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 capacity, 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 inte
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.

Outstanding 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.

coils for

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

Bottom view of the f-.tuhe superheterodyne receiver.

Rear view of the 4-
tube Superhet devel-
oped hy 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 te 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 frequenecy
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-

WAVE CRAFT for MARCH,
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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 contrel 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 efliciency 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 illustrations. 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 ke. This leaves the choice of the
intermediate to the constructor. Some
like 465 ke. and others like to have
the intermediate frequency in the
broadcast band.

Plug-in coils 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!
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“Bob” Hertzherg testing
the Denton 4-Tube Super-
het here illustrated and
described. It will operate
a loud speaker or phones
may be connected if

“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 desired.
excellent designs he has offered in past issues _ B
of SHORT WAVE CRAFT, has solved the . . ‘i

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

for phones as well as loud speaker.

PHF W e ittt

ciency with the minimum of additional
parts. The slight inconvenience of
changing coils is more than off-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
¢rid 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 i1s 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
coil. 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 I.F. plate coil and the ground. The
feed-back coil is a standard radic fre-
quency choke ceil 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 already covered in

(Continued on page 636)

Picture diagrzam for the benefit of the inexperienced set builder. who would like to build this very interesting and efficient 4-tube

Super-het short wave receiver.

www americanradiohistorv com

It works loud speaker or phones.
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Two diﬂ’erent. 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 nece:sity 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
ic the plate. The net result, therefore,
is no R.F. in the plate circuit, regard-
less of the magnttude 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 80.

If a modulated signal—one that has
voice or music impressed on it—is ap-
plied to the grids, the action becomes
a little more invelved. The voltage de-
veloped across the grid-leak, grid-con-
denser combination varies in acecord-
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 wvolt
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. 1In 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 Volume 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 velume 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 increases, the volt-
age appearing across the grid-leak in-
creases, and if, as stated above, 1t
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 value of
about, say, .5 meg.; R2 is an isolation
resistor and should have a value of
about 2 megs.; Cl 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 LF. 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" Amplifier 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 actuality—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 are controlled by
A.V.C. action.) In this manner the
variations of the sngnal intensity may
be watched, while it is heard at a con-
stant level'

The New *“19” Tube

With so 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
“AVC” circuit.

a single envelope! Read that last sene
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

n Fig. 5. Each triode section has its
own filament, but they are connected in
purallel, 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;
grld 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, Ine., 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 spacmg between the
wires is a]so about 4 inch. To the
terminals of these wires is connected
a D.C. source of voltage of about 100
volts, known as the ionizing potenticl.
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 cylin-
der are able, due to their high speed, to
go through the perforations and so
reach out mt,o space. Now, surroundmg
this cylinder is a grid, which is similar
in construction to the gnd in any other
tube; this grid, in turn, is biased nega-
tlvely, 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, Dr. 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 secord,
the effect is to make the plate have a
greater effective area, thus minimizir g
any discrepancies because of irregulai-
ties in construction.

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

;
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Diagram of the New Hund “Filamentless”
Tube. Fig. 6.

330v.
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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.
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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 tine “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

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

X

“plate” so that the electrons sent out The difficulty was finally solved by
b
p 33
’ ®
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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 engmeers, 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 amplitier, 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.

I’eculiarities 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, vou 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 amniplifier comprises the input
transformer, pentode tube and output
transformer. The parts needed are as
follows:

1—33 Pentode Tube—Arcturus (R. C.

A)
1-—A udio 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 amphfier” 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 bx8 inches—3/16ths thick—
Insuline Corp. of America

8—Binding Posts—Eby Junior

1—Baseboard 8x8x% 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, ete.

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 baseboard.

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 cutput 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 connect

1933
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Top view of the battery-operated 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 notice 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 comnect the “P” terminul

to the receiver post that is 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 spcaker 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

then 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 conneccted 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 oseillation) and turn the vheostat
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.

It 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 econstrue-
tion of the Beginner’s Receiver, includ-
ing both the A.C. and the battery oper-

{Continued on page 688)

7 \
‘ AERIAL 245
-,
OYNAMIC
SPEAKER
BEGINNER'S Y STERES POWERE
L S.w. RECEIVER (ooTiONAL) AMPLIFIER
= g

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 radio 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 DelLuxe
Short Wave Converter.

Converts B. C. Receivers to Super-het.

The Find-All Converter is used to
change any broadeast 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, emploving an

SHORT

WAVE CRAFT for MARCH,

1933

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-
ing one. 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

(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(rlag))sformer (16) from the plate of

The secondary of the antenna coup-
ler and the impedance (secondary 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
iszgised to tune the oscillator grid coil
(20).

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

80 full wave rectifier, with a suitable the plate of the oscillator (18) to the selector switch of compact design. By
filter system. grid of the detector (modulator) (Continued on page 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 method of ecoupling
the loud speaker to the output tube of
the set. If this point is neglected
much of the care put into the design
of the receiver is wasted.

Failure to utilize a suitable method
of coupling will result in lack of vol-
ume, mediocre quality of reproduc-
tien and in seme cases viclent distor-
tion and instability.

It is the intention of the writer to
discuss this problem in a critical man-
ner from the standpoint 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 voice-coil of the

How shall I couple the loud
speaker? is ore of the constantly
recurring questions among all
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 impedance 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
tigures it is obvious that some sort of
coupling device is abselutely 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 dyvnamic 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
tvpe 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
foer the ordinary triode having a plate
impedance of two or three thousand
ohms a 15 or 20 henry cheke 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 ve-

ceiver is operated from the light line
and the bias for the output tube is se-
cured by voltage 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,

7

speaker. The impedances of differ- low impedance of the speaker’s voice (Continued on page 699)
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Front and Rear Views of Mr, Wahner's “Fan’s Own” 3-Tuhe Short Wave Receiver, Which Emhodies the Etappy Combination of

R.F., Detector and A.F. Stages.

PPencil points to second variable condenser, just hehind 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

radio 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 meore success with the
magnetic method 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. I
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 net absolutely necessary,
helps a great deal in adjusting the sen-
sitivity of the set.

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

BELOW L4 E ‘/R.F.C.Z
50 METERS . > R 27
k o 24 TUBE s Ci2 =5 '?uaa
S / AN
A
ABOVE 1
SOMETERS -‘
- 4
- 1 C; X X ‘F/es X X
@
“\’ L2 . - ouTPYUT
R6 1 L %)
G ] - > i
cuassus)
(GROUNOED)
= -
© GND.

Schematic Wiring Diagram showing the Arrangement of the Three Simple, Yet Highly Efficient and Well-Designed Stages of Detec-
tion and Amplification Embodied in Mr. Wahner’s 3-Tube Receiver
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This is a very smooth form of regen-
eration 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 audio fre-
quency choke.

One more feature to which I attrib-
ute the success of this set is the
method of coupling the audio stage to
the detector. By using an old type
audic 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 T 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 I have been able to hear
stations in Spain, England, France,
Italy, Japan, and Mexico with consid-
erable volunte.

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.
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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. YEIGW 49.17
Chelmsford, England G5SW 25.53
Chicago, Ill. WOXF 4980
Cincinnati, Ohic WSXAL 49.50
Madrid, Spain EAQ 30.30
Mexico City, Mexico XDA 25.50
Pittsburgh, Pa. WEXK  25.24
Pittsburgh, Pa. WS8XK  48.83
Pontoise, France FYA 25.6
Rome, Italy 12RO 254
Schnectady, N. Y. W2XAF 3148
Springfield, Mass. WIXAZ 31.33
Tokio, Japan J1AA 19.83
Winnipeg, Canada VEICL 5250

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 C5, C8

0001 Mf.

Fixed By Pass Condensers. C10 .001
M{.

Fixed By Pass Condensers, C11, C13
1. Mf.

Fix;:tgi By Pass Condensers, C9 .00025
Mf,

Fixed Resistor, R 50,000 Ohms.

Fixed Resistor, R1 500 Ohms.

Fixed Resistor, R3 3.5 Megohms.

Fixed Resistor, R5 500,000 Ohms.

Fixed Resistor, R6 2,000 Ohms.

Variable Resistor, R2 100,000 Ohws,

Variable Resistor, R4 50,000 Ohms.

Radio Freq. Choke, R.F.C. 1 Special
Short Wave Choke.*
*Use special Short Wave R. F. choke

such as the new National, with split sec-

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 Had This
Picture Diagram Especially Made so That Anyone, With a Litile Care, Can Follow It and Build Themselves a Really Fine Short-
Wave Receiver Suitable for Head-1"hone Operation.
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The right place for short-wave power-packs—away from the

sets themselves. 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-made” unit for the SW-3. A completely

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

® 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 thrills in the short waves,
and whose experience with all-electrie
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 construc-
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 sink 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

former and the filter

sired plat

S. W. receivers is

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
tllustrates 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-

and tube-base plug: socket on right for 80 rectifier.

““job” you've been looking for.

1933
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Note the

Socket on left for 5-wire cable
Any de-

condenser.

e 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

in great demand. Here’s just the
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 vear, 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 siniple little tricks helped mat-
ters considerably. One was the use
of an R. F. choke in the high voltage
lead from the filament of the 80 rec-
tifier to the filter system, to keep para-

(Continued on page 693)
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2-Tube

‘“Old
Reliable”

By ELMER A. SIMMONS

1933

N

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
12 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 hattery 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-Tuhe Short-
Wave Receiver—ideal for the heginner.
The cost of the parts is low and the capa-
bilities of the set practically unlimited.
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Details for huilding Mr. Simmons’ 2-Tube
Short-Wave Receiver, including wiring
diagram.
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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
% 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
mf. 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 for 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.

A

Photo of the finished ‘'ly-Power” 20 Meter
Transmitter built by Mr. Hooton, who here
describes how to build it.

l-_r_' 332! —_—
F F S J L
LY 17
be— 121"
14,200 Kc’s.
TANK CIRCUIT.
VP TO _
160 Fr. f
cup/
FiG.1
c3 A1 & REC
MA.
-
KEY
$180V.
©—160V.
70 [
ANTENNA 22 +F
FlG.2 —— —F

Diagram of the connections for 20 meter

“Fly-Power” transmitter which uses an

01A 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.

_T_he 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 13 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
coup!mg 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 operation 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”
batteries 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,

Marple sticks, solder, etc.

@® 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 still have & chance to win cash
money, as the editors will be glad t» 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. Sets should not have more than five
tuhes 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 und
Clifford E. Denton. who will also serve on
;ihe Iexumining 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-
tieally imperative. Gther important features

the judges will note are: COMPACTNESS,
NEW CIRCUIT FEATURES, and PORTA-
BILITY. The setz 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 BUILT 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.
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THIS article is a econtradiction to
the distorted idea entertained by
ome that the condenger microphone
is an expensive piece of radio equip-
ent. Sure it is, if of the type used
round commercial broadcasting and
ecording studios, but inasmuch as the
'phone Ham’s requirements are neith-
er so rigorous nor as exacting as those
imposed upon broadcasters, 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 [
have used .0015” brass and .002” steel
just as successfully—the only draw-
backs being that brass is affected by
atmospherie 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 construet, for all practical pur-
poses, if one is able to devise a scheme
for stretching the diaphragm sufficient-
ly. The tension on the diaphragm
governs the gquality 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 de-
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 W5AOE to replace
the mike in use up until that time.

being of the metal type.

SHORT WAVE CRAFT for MARCH,

1933

A Condenser “Mike”
for 10 Cents! wuiam’. verme

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 do, 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 bhe 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 (13%”) 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

The receiver case, together with a

tube adaptor, a duralumin diaphragm and a small piece of

brass, comprise the whole “mike.”

type here shown is now being used in several well-known
“ham” stations.

A condenser ““mike’’ of the

www americanradiohistorv. com
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The drawings above illustrate the suces-

sive stages in preparing and assemb ing

the condenser “mike,” here described in

complete detail by Mr. Vette. The lia-

gram shows how to connect the *“mike”

through a simple amplifier, as described
by the author.
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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 cbserved 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 to 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 seasen.
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 takenxlace, is
the method of G. Breit and M. A. Tuve,
called the group retarding or tap.

How Signal Is Sent and Received

This method, very ingenious 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
oAr layer E); this wave takes the course
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3 o F

LAYER F

EARMEMER £ £ 1~
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—
Fig. 1—This diagram shows the various routes
followed by the electromagnetic waves between
points A and B of the terreastrial glohe, whose
radius of curvature has been taken as infinite.
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General arrangement of the Gilliland and Ken-

rick scheme for registering the arrival of

short-wave signals reflected by Kennelly-Heavi-
side layers,
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Fig. 2.
Type of oscillogram registering at station “B"’
a tap transmitted at station “A’" (Fig. 1) and
taking the various routes AB, ACB, ADB, and
AEGFB

v ——\
&
N~ —
Caww *
R R TG
L FILG. 4 7/

Type of registration obtained by the Gilliland-

Kenrick method. The lower straight line cor-

responds to the direct wave (earth). The two

sinuous lines represent respectively the height

of the lower and that of the upper Kennelly-

Heaviside layers. Note spasmodic appearances
of intermediate layers.
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By PAUL BERCHE

3. The wave reflected by a second
Kennelly-Heaviside layer (upper layer
(ArDl}:;yer F); the course of this wave is

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
mirrer. 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, corresponds
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 te be very sensitive because of
the speed of its motion.

(Continued on page 685)
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This little device has

“fist.”

® 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
screen 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 oscillator 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 2234 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 too might dupli-
cate it in his own ‘“shack* while in
actual contact with some friend half
way around 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 reoar in his re-
ceiver that usually accompanies his
periods 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 conjune-
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 con picuous 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.

SHORT WAVE CRAFT for
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Improve Your Keying
with an
Audio Oscillator

By A. HAZELTON RICE, JR.

een in constant use at W1UC and re-
ceives its full measure of credit for improving the operator’s

Its worth is particularly appreciated when operating a
“bug”’ key, as its performance is above reproach.

Of course, the transmitter may be
continuously monitored, but the writer
has found that it is much 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 a
one stage Bristol power amplifier, long
since defunet, 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, etc.
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
oscillator. The lower right hand
switeh 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 audio 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
sEeaker 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 oscillator

“keying”
huilt by Mr. Rice and which will be foi nd

a boon to all operators of amat-:ur
transmitting stations.
_ RED 224 — ]
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®
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REAR VIEW OF CABINET

Above—Wiring diagram for buildiig the
“keying” oscillator, together with front
panel view and lso rear view of c:binet.
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The Challenger 3-Tube Short-Wave Superhet in action; a dynamic speaker of the
proper impedance. as specified, is used 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-
scribed 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 luxe superheterodyne
receiver containing every known worth-
while radio development and using the
newest, most eflicient tubes. He was so
well pleased with the performance of

this set that he decided to call it the
defying other

“Challenger,” sets to

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 L.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 stace. Iere 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-

W™
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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 econ-
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
L1 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 C1 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
slowly enough to prevent one from
passing the “hard-to-get” distant sta-
tions.

A 1,000 ohm potentiometer at R 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
helow, shows hottom view of the Challenger 9-Tube Superhet.
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in 2 smooth, even variation, so that any
esired volume may be obtained.

A jack is provided at J1, permitting
he use of earphones after the detector
tage, before audio amplification. Con-
hecting the PZ pentodes in parallel dou-
les the power output, giving a total
utput of 6,000 milliwatts. This meth-
d of connection also reduces the output
npedance from 7,000 ohms to 3,500
bhms, so that it is p0551ble to use a dy-
hamic speaker having an output trans-
former designed for use with a single
5 power output tube.

Condenser C17 and variable resistor
13 are connected between the plates
f the PZ tubes and ground to act as

nmeans of tone control. A 1 megohm
Clectrad potentiometer is used at R13.
‘arying this resistance permits one to
btain a preponderance of bass or tre-
le according to personal preference.

It will be noted that wherever neces-
sary, all plate and sereen grid circuits
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 C1 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-
namie. 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
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**Challenger” 9-Tube Superhet

1933

By HARRY GEORGES

Using six pentodes, among other features,

66¢

this powerful short-wav::

superheterodyne receiver represents a fine piece of engineering design
and workmanship. The advanced short-wave fan will surely want on:

of these receivers.

After all is said and done, the superhet, especiall;”

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, I2RC.

DFA, HKD, etc.

any other set with respect to sensitivity,
selectivity or tone guality.

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

Cl—Hammarlund variable midget con-
denser, .0001 mf., type MC-100-M
C2—Harmmarlund variable midget con-
denser, .00014 mf., type MC-140-M
C3—Hammarlund variable midget con-
denser, .000050 mf., type MC-50-8
C22—Hammarlund adjustable padding
condenser, 10 to 70 mmf., type MICS-

70

Cc4, C5, C6, C7, C8, C9, Cl10, C11, C12,
C1‘¥ C14 C15, C16 C17—A610V0\(
0.1 mf. cartridge condensers, tvpe
281

Ci8—Aerovox .02 mf. cartridge con-
denser, type 281 (Concourse)

Ci9—Aerovox .00l 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 electrc-
lytic condenser, type P5-2 (Cor-
course)

C24, C26—Aerovox dry electrolytic con-
densers, 8 mf., type Gb5-8 (Con-
course)

C26—Aerovox 256 mf,, 25 veolt tubulir
electrolytic condenser, type PR25-15
(Concourse)

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

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

R3—I. R. C. (Durham) 80,000 ohm, 1
watt metallized resistor, type F-1
(Lynch)

R4, R5—1I1. R. C. (Durham) 150,000 ohin,
1 watt metallized resistor, type F-1
(Lynch)

R6—FElectrad sensitivity contrel poten.
tiometer, 1,000 ohm, type RI-276
(Concourse)

R7, R8, R9, R10, R11—I1. R. C, 1,00
ohm, % watt metallized resisto s,
type F12 (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 nf—
forded by the use of the six pentodes and carefullv designed circuits, guarantces that you will hear European and other “IIX"
stations on the “loud speaker”—under fair operating conditions.
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SHORT WAVE STATIONS
OF THE WORLD

ALL SCHEDULES EASTERN STAI_\IDARD TIME: ADD 5 HOURS FOR GREENWICH MEAN TIME
Short Wave Broadcasting Stations

£ ] £ - -~
R =i ESRY
- o
_55 §§ E Address and Scheduie _zg §§ ¢ Address and Schedule '_55 E; E Address and Schedule
;‘§ (3 3= a2 gz =z EE 8= =£
= frtet &3 2 Pt 83 = b isis
21, WSXK  Westlnghouse Flectric, Eaat : . - od .
13.93 1510 Plitsburgh, Pa. 7:30 a. BRE L';ﬁ.‘::;:"?i"om's‘,}:ﬂ:;:: 18.86 6,140 wWiIXK “ﬁl}lnﬂbuuso‘ Elﬁlrlf, and
1397 21470 GBM  Cheimsford. England. e T o s pimemidnignt
15.93 18.830 PLE B‘d";:‘:"“a‘ OJ“';“do u“":'d““' Mre. (o, Springfleld, | 18.99 6.120 W2XE  Columbia l3roadeasting Sys-
16.87  17.780  W3XAL Natlonal iroadeagtlng Co.. L B DI L New Yore ageoq v
Izound lrook, N. J, SRI1 Poznan, oland, Tues., a.m. té6 midnight.
el oy bt 1:43-1:45 pom.,  Thurs FL Elffel Tower, Pacis.  5:30
16.88 17,770 GSG Chelmafor ng lan: 1:30-8 M. : " G wer, ris. -
1936 1830 WA e Ry hroag. | 3138 9360  DJA  Relhspoutzenirglami, 11-15 S0y Y4120,
casts' 376 pm. ‘dll‘}!. 1-6 Thoenhierke Strasse (Ber- 1 4910 6110 VESCG  Calgary, Alta. Canada.
19.65 15,270 W2XE  Wabne. A fiermany. Dally, 8 um.- | 4915 6100 W3XAL National e L
i ‘24 B v 7:30 I any, eu rook, N.J..
19.68 15240 FYA L }0“1',"‘“,‘,;' Tgntolse | 31,48 9.530  W2XAF  General Electrie Co., Sche- renulae
denlrai'ltmii}l:jlqllnlnriz"llg o B UL LA VESCF  Hulifax. N. 8. Canads.
Rue de Gremelle, Parls. | g 49 9,520 OXY Skumieboek, Denwmark, 2-7 6-10 p.n, Tu., Thu., Fr
l)ulla 4:30-10:00 a.m. pan. daily. 19.17 6,085 VESGW Dlowmanvllle, Ontarlo, Can-
19.72 15.210 WEXK Westinghouse  Klectrle & | 31.54 9,510 GSB Chelmstord, England. ads. 5:00 p.m. to mid-
1_\_1_%- Eo'hhﬁ: ls'il:;urﬂh— 31.35 9510 VK3ME Amuhul;lsaled \\IreLe'sl l‘;dl night.
= - M . 167-168 (Queen el- 1 4918 6.100 WaxXF Downers Grove, 111,
Dl For address, listing for hourne, Australla.  Wed. .
DA, Mondays, 10-11 p.m. 5:00.6:30 am.. Sat. 5:00- | 19.31 6.080  WSXAA Chicago Federation of I.n-
19.81 15,140 GSF Chelmstord. England. 00 a.m. bar, Chlcasxo, -1 a.
19.83 15,120 HV) Vatican City (Rome, ftaly) | 31.58 9.500 PRBA Radla Club of Iirazll. Rlo m., 7-8 pan., 9:30-10:15,
p— O'I()llllst:oo tnI 5:15l a.m. lite)oﬁllnﬂel‘;g. 4:30 p.m. 0 (l,‘%ullz pkgr"lms!ml"‘ro?ﬁ-‘},d
0, Apan. rregular. al t B n.m. by 3
19.99 15.000 CM6X)  Central  Tulnucu. Cuba. | 31.70 9.480 ... b Radle Club  of  Tuenos p.m. Saturday to 6 s.m.
Treesular. Alres, Argentlna. , Sunday
20.50  14.620 XDA Trens-News Agency, Mex- | 52,00 9.375 EM90C DBerne. Switzerland, 3-5:30 | 18-40 6.070  VESCS \ill'pl‘lﬂlll\'e!hhT:;, C.i 'S(El.md.'
0 GINM Gerahd.  Biurcinte. Somtng 32.26 9,290 Rabiat, Mor 3-5 p. Sundays,  and 10730 p,m.
20.95 14,31 i . N 2.2 . ey ahat, a, .M. 9 g - R
ﬁl:;i'halnr;a.l:“nﬂund Sun- 's“n'&,l,,-‘ :Il lrrc‘,zullrly 1B J"'{.}“;?;";“":;,s_-‘,’(',““ Africa.
D i weekdays. 0 m.
ns 1880 o UHyCof Tutann |3 sso AVIs  Fa B paae St 948 8095 AL o, Seien F47 o
5 pm. Wed. Sat. Ihaharordk, Slberia. 8- | 4950 6,060 WBXAL Crosler Radlo Corp., Cin-
335 1285  W2X0  General Electrie Co Somai | 9980 7.530 o Fl Prado.’’ Rlohamba. Er- R Tk e
hroxram h'nrn Mon. t0 | 10.00 ,oador. Thurs., 9-11 h.m. to 2 am. dally. Sundey
3 a.n. Tues. Noon to § - TS0 = Radlo-Touralne.” France. atter 1 p. m.
o Tues., Thurs. and | 120 460 YR I""?"::i ;J;_'}"iu:s};)“‘il’ 1';6 49.50 6,060 VQ7LO Imperial and Tnternational
W2XCU Ar;lpe.re N i a.m. v‘q“T"H““ﬁ'“‘.’ ALl’rlld"
woxXL Anoka.; .\l'ln'ni. f"d ather | 10-30 7410 el F'{F;;;l\_!lhlel ‘ge:)mnm Mon., ‘.\ﬂufﬂ-'yi \\':c'l‘:es'dll Tl
xperimental relay broad- SN lay, 11 ua.m.-2: .m.
cagters, T TOREDROMT 4920 7,370 X26A  Nuevo Laredo. Mexleo. 9- Toesday, SmirciS0 B
23.38 12,820 ...  Dlrector  General, Tele- }"z-“'q'"ﬂ ; ,113 ;'.'.?""1‘-‘:'1'; -.mﬁz :30 nm:’ ; Saturday,
Hal s T St b e T 1, bl R
sun., 7:30-9 Dally b -, A Tuesdu.
5-7 a.m. Teleprhony. A P.3L Thursday. 8 a.m. -
25.16 11,903 FYA "lln(llnI Colnnill.l’ (;'oymolse 10.90 7.320 T '0'9“;3“""'32 35"- Africa.
(Parls). See listing for s.m. - p. m. WIXAU Ih'-em Pa. Ttelays WCAU.
19.68 meters. Dally 1:00- | 11.45 7,230 DOA Doeberltz, Germany.
2:00 p.m. 4150 7.220  HBOD  Zurich, Rwlizerland. st | 1958 6,050 GSA Chelmsford.  England,
25.21 11,380 WIXF Nllllonnl Ilaondcullml: (‘oj. and S:Ll Sundays st 7 | 49.59 8,050 VEASCF II:II':‘axm;.“ R'..al,,ln)r;;du 11
Yowners Grote ({ hleago), a.m.. 2 pm. N . 3-
11, 9-10 p.m. dally. Wed., 8-9; Sun, 880-
25.26 11.870 vuc Call:ul.!l.8 lgmlla. 9:45-10:45 (NOTE:—Th ] 1 . ®:15 “-";“- Cotumb
p.m.; 8-9 a.n. :—This list is compiled from many HKD tarranquilia. Columbfa.
WEXK \\';;lllnﬂmu;e {-‘,lerkrl{-'i Euast sources, all of which are not in agreement, and 19.67 8,040 PK3AN Soursbaya. Java. 6-8 a.m.
sburgh, 1’a. 4-10 p.m. which show greater or less discrepancies; in : Lawrence F. Dutton. care
3230 L1000 WOXAO  nivaweedemiiontor La- view of the fact that most schedules and many waxe Tsle of Dreams  hroad-
B . oy (hluun e $a wa‘;/eleng!hs are still in an experimcntnﬁl_ stagle; Il'?luzl Corp., Miaml Iieach,
am., 1-2, 1-5:30, 6-7:30 and that wavelengths are calculated differently
b.m. ) in many schedules. In addition to this, one 19.75 8.030 VESCA  Calgary. Alta., Canada.
25,38  11.830  W2XE  Wayne. N. J. . experimental station may operate on any of sev- 19.96 6,005  VESDR C‘B::J'"]’I":nn deﬁ'l';”’"l Queg(e)é'
25.4 11.810 12RO Rl:all‘r; ll“n ll;I a l):\“:ol“}" eral wavelcngths which are assigned to a group 4-10 p.m. daliy. -
. ltaly. a 5 of stations in common. We shall be glad to YV2BC Caracas. Venezuela. 7:45-
:'l‘d302 Dova: 3‘6 1[)2[;5 g'r': receive later and morﬁaccuratc information from 2B 6.000 11 p.m. dally ex. Mon.
day, 11:00 -19:13 broadcasters and other transmitting organiza- R Eiftel Tower, Taris, France,
:u.m.y Ltz tions, and from listeners who have authentic Testing. 6:30 to 6:45
2542 11,800 VESGW W. A. shane. Chlef Engi- information as to calls. exact wavelengths and T L LORLONUSINE SiS
neler, #vﬁmurivliile. Can- schedules. We cannot undertake to answer \&v: P around this
CREE L O R readers who inquire as to the identity of un- cal Conads.
B A0 VESOR  Drummondsifie. Quever known stations heard, as that is @ matter of | | 907 .00 Mevn  Admingtration der I T
. : Canada, Irregular. guesswork: in addition to this, the harmonics T.. Tananarive, Madagas-
25.50 11,760 XDA Trens-News Agenry, Mexico of many local long-wave stations can bec heard (i-‘“l 'l‘ueg u“edil'o'mu" .
City. 3-4 pm. in a short-wave receiver.—EDITOR.) o gu'" el HEE
2553 11,750 GSD Chelmstord, England. Vatlean Clty (Rome), 2-
VESIR  Winnipeg, {("anada. Week- 50,96 5.970 HV) azl.cln ity ome), 2-
o Fe30-7T :15 p.m.. dally. 8un.,
. fars. 5:30-7:30 p.m. 11.67 7195 VSIAB  Singapore. S. 8. Mon., 5-5:30 a.m.
25.6 11,703 FYA Radio Colonial,” I’untoise Wed. and Frl, :30-11 0.80 5.900 HKO Medellin, Colomhia, 8-11
(Parlsl.  ee llsting for a.m ! 30. - . . B
19.68 meters. Dally, 3:00- | . - e D:mgexcoptpsunday;
¢ 12.00 7.140 HKX Botota. Colombla. 5 5 HKD Barranqulila, Colombia
7:00 p.m. 51.40 5.335 1 5 B
P 42.70 7.020 EAR125 Madrld. Spain. 6-7 p.m. 7:45-10:30 p.m., Mon.,
USRS UL A e Sepeles otarin f G0y 6990 CTIAA Lishon. Portusal. Fridass, Wed 4-10:30 m.; sun
.nd Wed.. 7:30 to R:30 o= p.nL. ay. i io-8: p.m. as
p.m.; Thurs.  and Sat., | 43.60 6,875  FSMC  (asablanca. Morocro. Sun., 3. Pellet.
9:00 to 10 p.m Tues., Wed., Sat. 52.50 5.710 VESCL Winnipeg, Canada.
0.4 9.860 EAQ Transtadio Esmnnll Aleala | 16.40  6.480  TGW  Guatamala Clty, Guat | 5102 5550  WBXJ _ Columbus, Ohlo.
5,170 OKIMPT P Czechostovaki 1
N 43-Mad Spaln. (P. O, 8-10 p.m. 58.00 . r;_ngar. sl
—_— Tos 31, Daily " for | 46.70 6.125  WOXL  Anoka., Minn. BBy Fp e ER L L
Tor Buarope and Camiries | 170 612 waxL e PMB  Sourabars, Jara
und Trook, N, 1 e- D D
0, aundary otily:: 11:00= 1ays WJZ.  TereRular, 6030 4975 WXV RaMo Engineerlng Tabors.
H b 50 raw ries. .
31.10 9,640 HS8P2 Rrxn(‘liﬂs':_lm.' Service, Post :g 66 g;gg :Xﬁ)ﬂ ?}ll:azk' :.‘,.l?a:,,l‘ Rl.l'lrlem;l:nr. (?lt!e. N.ng'. l‘::uul'a:."d
el reaseraph| Devarti ] ods 6.335  VESAP  Drummondrllle, Canada. 6258  4.795  WIXAM FElgin. NL (Time signals.)
1 am.. daily CNSMC Casablanca, Moroceo. Ww3axz Washington, D. C.
31.28 9,590 VK2ZME Amalgamated Wireless, Ltd ., waxL Chieago, TIL
Sydney, Australia, Sun . 67.65 4,430 DOA Doeberltz. Qermany. 6-7
1-3 a.m., 5-8 am., 9:30- | 47.81 6,270 HKC lioRnta. Colombla.  8:30- p.m.. 2-3 p.m.. Mon,
312 9585 BSC Chelmstord, Englan 800 6250 WKA  Darrnquiie.  Colombl 4230 OHKZ  Views Audiia. Sun. s
- sford,. n L N Iafrangu . lom . 70. . enna, ustria. Sun., firs
31.30 9.380 WIXAU Ily(i):lrl;y, Pa., rell’ss WCAU l;‘lflzoun.m.. ex. Mo.. \\‘ed..A 70.90 ll5 ml!{|ule| of hour from
rl. to p.m.
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(Continued from opposite page)
Short Wave Broadcasting Stations

.20 4,273 RVIS Far East Radio Statlon, | 80.00 3.750 F3KR Constantine. Tunis. Africa. | 84.24 3.560 0Z7RL  Copenhagen, Denmark,
Khabarovsk, Biberla. Mon. and Fri. ‘Tues. and Fri.  afte-
Daijly, 3-9 a.m. 13RO Prito Emeraldo, Rome, ¢ p.m.
05 42,530 Berlin, Germany. Tues. and Italy. Daily, 3-5 p.m. 128.09 2,312 W7XAW Fisher's Blend. Ine., Fourt1
Thurs.. 11:30-1:30 p.m. | 82.80 3,620 DOA Doeberitz, Germany. Ave. and Unlversity 8t .
Telefunken Co. Seattle, Washington.
s - - -
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9.68 31.000 waxl Pit:shurgh, Pa. 17.3¢ 17.300 wEaxL Dayton, Ohio. 29.54 10,150 DIS XNauen. Germany. Press
0.79 27,800 WEXD 1.|]n Alto, Calif. M. R. T. wW6XAl) Oakland, Calif. feade}  daily; 6 p.om.,
WaxXL Anoka, Minn., and other Spanish; 7 p.m., En:-
1.55 25,960 G5SW Clnlmstonl England, Ex- experimental stations. lish; 7:50 p.m., Germai;
perimental. 17.32 17,110 woo Deal. N. J. Transatlantie 2:30 p.m.., English: 5
hi.a7 25.700 wW2XBC New Brunswick, N, L. phone. bh.m., (German. Sundlu.
h2 38 21,000 wWEXQ Ran Mateo, Calif. W2XD0O Ocean Gate, N. J. A, T 6 p.m., Spanish;
Vienna, Austria, Mon., & T. Co. p.m., German; 9:30 p.r..
\\'ed\ HJ-! 17.65 17.080 GBC Rugby. England. —_— spanlsh.
14.00 21,420 wW2XDJ Desl, N 18.40 16,300 PCL Kootuwljk, Holland. vorks o
And other experimental sta- with  Bandwng from 7 | 30,15 9.950 GB Rugby, Enkland.
tions. a.m. :30.30 9,800 LSN llui:lmép Alres, phone to
+] Tel- . N rope.
14.01 21,400 L A?::L‘:hng‘.:,ﬂi?:::,z‘. :\'_ WLO Lawrence. N. 1. B LSA Buenos  Adres.
J.. transatlantie phone. LS 00N 2 1! ;::.l:,o;n w'ﬂﬂ‘l’;:.é""“ 30.64 9190 GBW Ktugby. Engiand.
N iy, B 30.75 75 A 3 . 3
1415 21,130  LSM Monte Grande Argentina. 16,060 NAA U. S, Navy. .Arlingten. Va. o o ';-f:\i..};m:‘o"hl;";.'m.'m
14.27 21,020 LSN (lIurlanh’:m), u Buenos Time signals, 11:57 to WNC Deal, N. J.
Alres. Argentina. nuon. 30.90 9,700 wMi Deal. N. J
1128 21.000 0KI Todebrady, Czechoslovakla. 18.80 15,950 PLG Randoeng. Juya. Afternoons 30. i Alr
g L0 o CIREh S5 0.93 9,600 LQA Buenos  Alres.
AT ETI0 LSy et e Handay, | 1800 13860 FTK St Aselse, France. Tele | 5105 0600 LGN Berien. Norway.
10 p.m. . To‘lzl::hy'.)umn e to 10 | 3213 9.330 GGA Drummondsille, Canada,
14.50  20.680  LSN Monte Grande, Argenling. 1893 16760  llAA o ‘Beam transmitter. 9,310 GBC Rugby. England. " Sund ot
s{ter 10:30 p.m. cle- - . N -5 pm,
phony with Europe. 19.60 13.300 oxy  Iymgby, Denmark. Experl o250  gek  lednin Enfland
L8X IRuenas Aires,  Telephony | , Ruenos Alres, Argentina. 9,230 FL "arls, France (Eiffel T w-
with 1. % Eg?g };333 (L;%Agw liadlo Section, General Tost er). Time sianais 4:56
FSR Parls-Saigon phone. ’ Office, London, E. C. 1. a.m. and 4:58 p.m.
1054 20,620 PMB Bandoeng, Java. After 4 Rugby, England. 32.59 %.200 GBS Rugby, England. Traniat-
&.m. WNC Deal. N. 1. lantic phone.
14.89 20.140 DWG Nauen, Germany. Tests 10 | ag cq 190 VPD suva, Fijl Islands. 32.26 8,010 GBs Rugby, England.
8.m.-3 p.in 2117 150 KKZ Bolinas, Calif. 33.81 88z NPO Cavite (Maniia).  DPhi Ip-
1503 19,950  LSG Monte Grande, Argentina. | 5q73y u 100 WND Deal Beneh, N. 1. Trans- pine Islands. Time ;18-
From 7 a.m. to } p.m. atlantle telephony. nalz 9:55-10 p.m.
Telephony 1o Varis 8nd | 99 v jo7w0  GBC ltugby, England. NAA Arlington, Va., Time :iz-
\.\‘wenG(Berlln). 5311 12,290 GBU Rugby, ¥ngland. ;]“I: 9:57-10 p.m., 2 57-
Naven, Germany. e e q
. DIH Moo Grande.  Argentina. 21.46 12,250 FTN Ste, Assise (.Pn_ris). France. | g4 g4 8,810 WSEBN .8, "lA-vlllhln"
15.07 19.906 LSG onte U Works Buvnos Alres, Th-
#-10 a.m. do-China and Java. On | 34.50 8.690 W2XA  Xchenectady, New York.
15.10 19,850 wMI Ieal. N. J. 9 aam. to 1 p.m. and | 34.68 8,650 W2XCU Ampere, N 1.
1512 19.830 FTD st, Asslse, Franee, ather hours. 3468 8650 W3XE  Baltlmore. Md. 12:15- :15
15, 45 19, 100 FRO.FRExt, Assise, France, GBS Rughy. Englsnd. P.m.. 10:15-11:15 p.m
15.5! 19,300 FTM s¢. Asilse, France, 10 a.m. PLM Randoen. Java, 7:45 a.m. W2XV B'ﬂio In;ﬂg"é:“ “t;.;'
_to nuon. , Hugby. England. Transat- ng Istan ty, N. Y.
15.58 19.240 DFA Nauen, Germany. 24.68 12,150 GBS uﬁ,,f" nhor::’ 10 D:nl. W8XAG Dayten, Ohlo.
15.60 19.220 WNC Deal. N, J. N, 1. (New York). WiXG Mlaml, Fla.
1599 18820  PLE Bandeeng, Java. 8-10-10-10 FQO,FQESte. Asslse. France. wiXX  Washington, D. €,
a.m. I’'hene  service to 24.80 12,090 . Tukio. Japan. 5-8 a.m. And other experimental sta-
Helland 2189 12.045 NAA Arlington. Va. Time sig- tlons.
16.10 18,620 GBJ Bodmin, England. = Tile- nals, 11:37 to noon. 34.74 8,630 woo Deal. N. 1.
’ ith Montreal.
phony Wil NSS Annapolis, Md. Time $ig- w2XxDo Ocean Gate, N. .l.
18.11 1R.020 GBU Ruetv. P-m;lnml nals. 9:537-10 p.m. 35.02 8.550 w0o Ocean Gate, N,
16.33 18.370  PMC Landoens, Jara. 21,98  12.000 FIG Saigon. Indo-China. Time | 3550 #.450 PRAG  FPorto Alegre, Brun t:30-
16.35 18.350 wND Duat Beach. N. J.  Trans- slgnals, 2-2:05 p.m. 9:00 a.m.
lllul'l'll'F!‘ll‘Ph"ﬂ!. T 5. 10 11.945 KKQ Roltnas, Calif. 36.92 £.120 PLW Randoenk, Jaca.
16.38 18,310 GBS Rugby, Zngland. ele 25,65 18,680 YvaQ Mararay. Venezuela. (Alo | 3749 8.100 EATH Vienna. Austria. Mon. and
phony with New  York. broadcasts occaslonally.) T Thurs., 5:30 to 7 p.n.
General  Postoffice, Low- { oz g8 11.670 KIO Kahuhu, Hawali. 1IAA Tokyo, lapan. Tests 5-8
don h 11w 3 | 2800 11,530 CGA Drummondrille, Canada. a.m.
FIs qalg::]n. lnl:lr-‘;(;:;‘"lna. 0 26.10 11,190 fBBI;(K Lloélmln“Fnl!land N " 37.80 7,930 DOA Dr‘:‘eberltz, Germany. 1 to
. 8 26.15 11,470 88 Slettra Alarconl’s p.m. Relehposize tra-
Aise T FRO.FRE St et » b ‘ yacht. lunnfnllel'II[;Lc postze stra
16.50 18170  CGA D";"'""“"d“”,; Buebhec,| ez 1143 DHC Nauen, Germany. 38.00 7.800  VPD Suva, FUl lalands,
(I-‘:nl:ﬁ‘n’:d elephony 26 14 11,310 DAN .\'nrldgelc]l'l. GGermany. . 'l‘ir;e JAA Toklo, Japan (Testing .
‘ N signals, 7 am.. p.m. < -
18 KT 18,100 GBK Bodmin, England. Deutsche Secwarte, Ham- 38.30 7.830 L\ 7 i\t;ot“\:ijk, Holland, afer 9
:gg}) %? g;g ;I?; }:SL‘;::QKFB“J'J'I“ ("’Radto “-:H:f" ton, N. Z. Tests 3- | 3860 7770 FTF Ste. Asslse, France
\Mal;}lmr").| . N 27.30 10,980 nw q n:‘ oo s PCK Kootwijk, Holland, 9 a.m.
W2XA0 New Drunswick, N, J. . iy y ’ t 7 p.m.
16,82 17.830 PCV Kootwijk, Holiand. ©:40 | 28.20 16,630  PLR l":\"'n(}?.ml'i}m.}'.ﬁ"'.'n . !_S\r:!;‘l: 39.15 1680 FTL Ste. Asside.
a.m. Sat. wevkdays from 7 a.m.; | 39.40 7,610 HKF Bogota, Colombla. 8-1¢ p.m.
18.87 17780 WBXK  Westinghouse Electrle and sometimes after §:30. 39,74 7.320 CGE Calgary, Canada. Te ting,
Mfg. Co.. Sazonburk. Ta. o T WLO Lawrence. N. J. Tues., Thurs,
17.00  17.640 .s.']":v'j“h::?."" G}"wvsm'.'."h;:‘?g”; eE . VLK Sydney, Australia. 1-7 a.m, | 43.70 6,860  KEL Bolinas, Calkf.
6LSQ, "Olywpie': GDLi ‘Home- | 28.80 10410  PDK Kootwijk, MNolland, Radisspvit JREsc s JyE tence JRC1
rie’; GMIJ = h’“ﬂﬁml-?d' work KEZ {solinnl. (“allf.A . .m. p.m,
on (hlg and higher channels. LSY tuenos Afres, Argentina. )
125 17380 JIAA  Tokio, Japan. 2886 10390 GBX  Rughy. Enkland. (Continued on next page)
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“STAR” SHORT WAVE BROADCASTING STATIONS

The following stations are reported neulariy hr many VK2ME, Sydney, Australia. 31.28 meters, Sunday HKD, Barranquilla, Colombia. 0On S51.4 meters, Mon-
listeners, and are known to be on the ajr during the morning from | to 3 am.: 5 to 9 a.m.; and 9:30 to day, Wednesday and Friday, 8 to [0:30 p.m.; Sun-

hours stated. Conditions permitting, you shnuld be 11:30 a.m. day, 7:43 to 8:30 p.m.
::m tnEhur them on your own short-wave Teceiver. All
mes E.S.T
’ VK3ME, Melbourne. Australis. 31.55 meters. Wednesday B ,
5:00-6:30 n.m.: Saturday 5:00-7:00 a.m. VEdGwW, Bowmanville, Ontarlo, Canada. 25.42 1ister,
GSSW has been replaced by efght atations operating on
FYA. "Radlo Colonlal.’” Paris. 0 . ters, daily
various waves between 13.97 and 49.58 moters. Al ot P, O i 20 7 00 EAQ, Madrld, Spain, 304 meters. 6:30 to 8 B.m. dally:
p.m.; on 256 meters, daily 3:00-7:00 p.m. to 3 p.m. Saturday.

HVJ. Vatlean City. Daily 5 to 5:15 a.m. on 19.83
meters: 2 to 2:15 p.m. on 50.26 mltors. Sunday 5 to  Konigs- Wusterhausen. Germany. On 30.38 meters daily RVI5. Khavarovsk, Siberis, 70.2 meters. Dally fron 2 to
5:30 a.m. on 50.26 meters. from 8 a.m. to 7:30 p.m. 9 am.
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(Continued from preceding page)

Experimental and Commercial Radio.Telephone Stations
£ 22 £ 38 £ 23
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4380 6,840 CFA Drummondville, Canada. (2.80 4,770 2L2XX  Wellington. New Zealand. 22.50 3.256 wIXL Chicago, 111
44.40 6.753  WND Deal. N. J. 63.00 4.760  Radio LLI%arls, France. 95.00 8.156  PK2AG Samarang. Java,
44.99 6.660 F8KR Constantine. algeria. Mon., | ¢33 4.750 w00 Occan Gate. N. J, 96.03 3.124 woo Deal. N. J,
Fri., 5 p.m. 4,700  WIXAB |ortland. Me. 97.53 3,076  WIXL  Chieago. 111
HKM Bogota, Colombia. 9-11 4.118 woo Deal, N, 1. Motala, Sweden. 11:30
o.m 4.105 NAA ArlIngton. ¥a, ‘Time sig- a.m.-noon, 4-10 p.m.
15.50 6.560 RFN Moscow. U.8.8.1. (Russia) nals, 9:37-10 p.m.. 11:57 | 193.5 1.550 W2XCE Pussale. N. J.
2 a.am.-4 Do, a.m. to neon. 199.35 1,560 WIXAU Roston, Mass,
46.05 6.315 woo Deal. N.
Airport Stations
98.95 3.030 VESAR  Buskatoon. Sask., Canada. KRF Lincoln. Neh. WAEC Plttsburgh, Pa.
53.25 5.630 wabp Atlanta, Ga. KMR North Platte, Neb. WAEB Columbus. Ohlo.
86.00 3.490 WSDE Tuscaloosa. Ala. KQE Cheyenne. Wyo, WAEA Indlanapolis. Ind.
WSDB  Jackson. Miss. Kat Rock Soprings. Wyo. KGTR 8t. Louis. Mo.
KGUK  Shreveport, La. KQD Salt Lake Clty, Utah. KSY Tulsa, Okla,
KGUF Dalias. Tex. KKO Elko. Nevula. KSw Amarilla, Tex,
KGUC  Fort \Worth, Tex. KIE lteno.  Nevuila. KsX Albuquerque, N. M
KGUL  Abilcne, Tex. KFD Oakland.  Calif. KGPL  [ingman. Ariz.
KGUG Big 8uvrings. Tex. KRA Itolse, Idaho. KGTJ Las Vegas. Nev.
KGUA El Paso. Tex. (Southern KDD P'aseco. Wash. (Boving Alr KSI Los Angeles. Callf.
Alr Transport Lines.) Lines) KGTD Wichita. Kan.

53.53 5.600) WQDU  Aurora. III 54.00 5.560) WAEF Newark, N. I KST Kansas City. Mo. (Trans-
94.52 Liief  KoQ lowa City, Towa 96.77 3.100f WAEE Camden. N. [ continental Air ‘Trans-
KQM Des Moines, lowa. WAED  llarrlshurg, Pa. port).

KMP Omaha, Neb.
Television Stations
3.715 10 5 meters—80 to 80 megacycles, 105.3 to 109.1 meters—2.750 to 2,850 ke. WZXR RRadle Plctures. Inc.. Lenk
5.96 (0 6.18 meters—48.3 to 50.3 megacyeles. W2XAB Columbla Liroadeasting Island Clty, N. Y. 48
6.52 to 7.14 meters—42 to 46 megacycles. Nystem, 4 8 5 Madison b “5'51 60 “lj'ilf- "g D-'l“‘
W3XF  The Goodwill Statlon. Pon- Ave., N. Y. £:00-10:00 A it g Con T
tiae, Mieh. h.m.  SIght and Bound WIXCW Qch(‘-ne.cln(iy. wy
W3IXE  Pilice Radio, Philladelphia, Transmlssion dally exzeept WBXAV  Lltisburgh, Pa. 1,200 T
'a Naturday and Sunday. M., 60 holes. 1:30-
waxL \\'(é].\l(I l%magms(ink Co.. w2XB0 Long lsland Cliy, N. Y. 2:3¢ D.m., Mon., Wed..
eveland, 0. 31 e “rl.
S 4500 WXD  Milwaukee | dourmal, Mil- BaXE  TeoklacinRhnl i3 dalph]a; WIXAP Cileio. 10
wiukee, s, T b
W3XAD Camden. N. J. (Other ex- WOXAA Chicako, III. s el wgsicultunel
berimental telerlsion per- WIXG  Lafayette, Ind. 60 holes. Kans.
mits:  48.500 1o 50.300 1.200 r.p.m.  Tuesdays | 142.3 to 150 meters—2.000 to 2,100 ke.
k.c., 43.000-48.000 k.c.). and Thursdays. 2:00 p.m. W2XAP Jersey City. N. J.
101.7 to 105.3 meters—2.850 to 2,950 ke. 7:00 p.nw, 10:00 p.m. W2XCR Jl‘:!i(’: City, 41 J. 3-5. 6-9
WIXAYV Short \are & Television | 108.8  2.758  VESC!  London. Ont.. Canada. Wadlid  Wheatent diervRind, [080
Eﬂrl’;;mﬂﬂ:‘o""»103.'3*'(,'5—n 2| 1304 10 136.1 meters—2.200 10 2.300 ke. p.m-mldnight exe. Sun.
dally ex. Sun.  Works WOXAL First National Televlsion l'n‘xglilc“ :‘\.““J “3;{_-:'3- i
with WIXAU 10-11 nm. Corp.. Kansas City. Mo, s 'i'f.es' :l'ﬁurs Kat U
W2XR Radle Pletures, Tnc.. Long | 136.4 te 112.9 meters—2.100 to 2.900 kc. WIXF The Goodwlll Statlon. Pon-
Island City, N. Y. 4 to W2VBS  National Broadeasting Co., tlac. Mlch.
10 p.m.  exc.  Sundays. New vork. N. Y.. 1,200 | 142.0 to 130 meters—2.000 to 2.100 ke.
Rilent 7-7:30 Rat. 1" M., 80 llnes deen. 72 WIXAOD Western Television Research
105.9 2,833 WGXAN Los Angeles. Callf. wlde.  2:3  pan..  7-10 ( hicako,
WIXAB Spokane, Wash. D.m. ex. Sundays. WIXAA Chicago, I1I.
Police Radio Stations
Fre- Fro- Fre-
Wave- queney Wave- quency Wave- quency
iength (Kllo- Call length (Kile- Cal length (Kijo- Call
{Meters) cycles) Letters Loeation (Meters) eyeles) Letters Loeatlon (Meters) cycles) Letters Location
120 2,506  KGZE San Antonio, Tex. 2.8 2442 KGPX Denver, Col. WRDR  Grosse  Point  Village,
121.5 2,470 KGOZ Cedar Rapids, la. WPDF Flint, Mich. . ich,
KG PN Davenport, la. wPER Grand Rapids, Mich. 1242 2,414 WMO Highland Park, Mich.
WPDZ Fort Wayne, Ind. WMDZ  Indianadolis, Ind. KGPA Seattle, Wash.
WPDT Kokomo, Ind. WPDL Lansing, Mich. WPDA Tulare, Cal.
WPEC Memphis, Tenn. wPDE Louisvilie, Ky. El Paso, Tex.
KG Pl Omaha, Neb. KGPP Portland, Ore. 175.15 1,712 KGPJ Beaumont, Tex.
WPDP Philadelphia, Pa. WPDH Richmond, ind. WPD8& Chicago, 1.
KGPD San Francisco, Cal. KGZH Klamath Falls, Ore. wPDC Chicago, lil.
KGPM San Jose, Cal Muskegon, Mich. WPDD Chicago, 11l
KGPW Salt Lake City, U. —— Reading, Pa. WKDU Cincinnati, Chio
WRDQ Toledo, Chio 234 2,430 WPDI Columbus, Ohio KYP Daltas, Tex.
Klamath Falls, Ore. KGPP Portland, Ore. KGPL Los Angeles. Cal.
122.0 2458 YPDO Akron, Chio WPDM Dayton, Ohio KGJX Pasadena, Cal.
WPDN Auburn, N. Y. KGZID San Diego, Cal. wPDU Pittsburgh, Pa.
WPDY Chariotte, N. C. Highland Park, | KGPC St. Louis, Mo.
WRDH Cleveland, Ohio Toms River, N. J. KGZI Wichita Falls, Tex.
WPDR Rochester, N. Y. 233 2,422 KSw Berkeley, Cal. S Newton, Mass.
WPEA Syracuse, N. Y. wMJ Buffalo Y. . Shreveport, La.
122 4 2,450 WPDK Milwaukee, Wis. KGPE Kansas City, Mo. WPEH Somerville, Mass.
WPEE New York, N. Y. KGPG Vallejo, Cal. PEP Arlington, Mass.
WPEF New York, N. Y. W PEK New Orleans, La. 189.5 1,574 wRDS E. Lansing, Mich.
WPEG New York, N. Y. WPDW  Washington, D. C. WMP Fram'gham, Mass.
KGPH Okla. City, Okla. 124.1 2416 KGPB Minneapolis, Minn. KGPY Shreveport, La.
KGPO Tulsa. Ckla. WwPDS St. Paul, Minn. 1123 257 WER Butler, Pa.
KGPZ Wichita, Kans. 1242 2414  WPDY Atlanta, Ga. WL Greensburg, Pa.
KGZF Chanute, Kans. KGPS Bakersfield, Cal WEBA Harrisburg, Pa.
wWCK Belle Island, Mich. WMB W. Reading, Pa,
WPDX Detroit, Mich. wDX Wyoming, %a.
Marine Fire Stations
187.81 1,596 WwWRDU Brooklyn, N, Y, 192.4 1,558 WEY 8oston, Mass.
wWKDT Detroit, Mich. KGPD San Francisco, Cal.
wWCF New York, N. Y.
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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 Gernshack

Executive Secretary

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

Why Not Learn the Code!

Editor, SnorT WAVE CRAFT:

1 have been a reader of your magazine
for over a year now, and think it is very
“¥, B.” for hams and short wave fans.
I think that “Radio Fiction” is a good idea.
1 agree with Frank Mill, WgHQH-WIHWY
about code-less licenses; if fans can't learn
the code they can’t learn to receive the
transmitter in the frequency band. 1 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 I en-
joyed. [ derived a lot of pleasure from
getting QSL cards in return, until one
night I heard a conversation that opened
One gentleman was discussing

my eyes. :
this matter of Short-Wave Listeners
cards. He said that in one mail he had re-
ceived fourteen Short-Wave Listerner'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.
I 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 1f
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 SuorT WAVE LEAGUE
fans shouldn’t take advantage of their
good nature. It is suggested that you add
a paragraph to your SHORT WAVE LEAGUE
code of ethics—to read that Shert-itVave
Listeners shall always enclose return post-
age when sending S. W. L, cards,
G. W, TWOMEY. M. D,
U. S. V. A, Hospital,
Fort Snelling, Minn,

Niagara Falls League Chapter
Formed

Editer, 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, whe 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.

QOur 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 WavE 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 CRAFT:
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 be granted for phone
stations on § meters. [ have been the
holder of an operator and station license
for more than four years. I have devel-
oped my “rig” from the old “self-excited,”
to the present “xtal” outfit. [ have been
on fone and C. W. I have listened and

Get Your Button!

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

The requiremengs for
joining the l.eague were
explained in the May issuc; copies of rules
will be mailed upon request. The hutton
measures 3% inch in diameter and is inlaid
in enamel—3 colors—red, white. and blue.

I’lease note that you ¢an order your but-
ton AT ONCE—SHORT WAVE LEAGUE
supplies it at cost, the price, including the
mailing, being 35 cents. A solid goild but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LLEAGUE, 96-98 I'ark Place. New York.

wWWW americanradiohistorv com

operated on all bands from 5 to 160. 1
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 tc
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 a2 man a1
aspect that you cannot get otherwise, yo
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 striet examinatio:
is what is needed. The air 13 cluttered un
at the present time with men who purpor:
to know the code, who don't know wha'
they are doing! 1Tt is easy and well enough
to set about to build a transmitter with
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 anl
day. I'm not feeding you a line either, [
know. Friend Heaton of Canada says that
the code is of no use to the radio amateur
of today. Please believe me, when I sa:,
with due respect to Mr. Heaton, that sucn
utter rot is beyvond belief. Gentlemen, [
challenge you to take up that statemert
with such Honorary Members as Dr. Lce
DeForest and John L. Reinartz.

I cannot find it possible to believe th:t
cither of these two distinguished men can
fall in line with your B-meter platforn;
I have too much in mind of the “han”
background of Messrs. DeForest and Reii-
artz to believe that they are in accoid
with this idea. Before any of the ho:-
headed youngsters take pen in hand o
burn me up with a hot reply, may I r:
mind vou once again that I too once d:-
sired to get on the air and I too wished
there were no code tests. 1 thank heaven
today I was obligated to take that teit
and you will be too. Remember that. I
note with no little interest that the wvast
majority of those favoring this 5-met:r
“new deal” are those holding no licen:e.
Keep up the good work you are promoting,
gentlemen, every ham is back of you n
that respeect, but I wish you could be pie-
vailed upon to drop this 5 meter agitaticn.

RICHARD W, PITNER
2618 Pierce Street,
Sioux City, Ia.

More “Code” Argument

Editor, SHORT WAVE CRAFT:

I believe that your agitation on tlis
“code-less phone license” is entirely fol-
ish. There is no reason why a persin
should not go to the small effort of passiig
a slow code test to secure any radio licen:e!
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 dces
go much further than this! It helps to
keep the phone bands ¢learer. than thay
would be otherwise. It makes a fell)w

(Continued on page 693)
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® 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 can 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 eéarth and which does not
déPénd 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 tvpe.” In either casze it must
be an ndd mumber of quarier -wave-
longths, 1. e., it must be either a quar-
fer 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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How to Become a Radio Amateur

No. 8 of a Series—Short Wave Antennas. By JOHN L. REINARTZ, W1QP.

>
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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.

S A Y s inaiaahai

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 woltage feed system and by the
current feed system.

Voltage Feed

When we feed the antenna so that
it becomes a woltage 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 frequency; 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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SAW CUTS.
ArY

RIGHT
ANGLES

CELLWLOIO (2 REQUIRED.)
-~

CUT SLOTS
ON SPIRAL

$5.00 PRIZE
SPACE-WOUND COILS

Many would like 10 make a gpace-wound
coll witli a high percentage of “alr dielec-
tric.”” This 1s easily accompilshed with an
old tube-base aml a sheet of celluloid.
For holding the coll, slols are cut in the
tube base with u saw at right-angles. as
shown in Fig. A. The ecoil form I3 made
of two picees of celiulold which ate hotn
atike as In Flg. 13, The slota fur titling
together and halding the wire can be cut
wllh a coping saw. tare should be taken
in making the slots for holding the sire.
These slots should be made so the wire
when wound will be in & spiral. A gowd
glue for a.sembling ami holding the wire
In place ean be made by dissolving cel-
luloid in acetone until fairly thick, If
the coil form i3 nade of thin celiutold
and 13 weak, small trlangular, pleces
{braces) of ceiluloid ran be Elucd an ft,

This same principle can be usal in
making plug-in cails with _a hase having
a variable primary.—Jack Thorpe.

vvy
IMPROVED “GROUND”

TO SET

PIPE on aoa
WITH WIRE wluwgp
AROUND IT, 2.

This ‘‘ground’’ works much better than
an ordinary one. ‘The followInk malerial
fs needed: An fron ppe or rwl about 5
feet long, about 20 Ihi., of roarse (rock)
salt, a piece of Nu. Vi wire aboul 15 fert
longer than s needed to reach from the
“get”’ 1o the groumd, and a seetlon of
stove-plpe. A hole s first dug in the
ground big enoukh for the stave pipe to
slip In. The Insulation I8 scraped from
about 15 feer of one end of the wire, This
emcd I3 colled around the rod and Lhe rod
ts put in the pipe as shown in the illus-
tration. Noll s then thrown in the hele
and rock alt s mixed with it In fh-
pipe.  The hole is then filled with sofl.
The loose ¢nd of the wire Is then connect-
ed to the set In the usual manner. A few
holes pubichesl in the stove plpe will 1n-
crease the cfciency a+ more moisrure is
admitted. The stove pipe keeDs the salt
from washlng away aml the salt draws
moisture.—Elbert Webrhelm.

vvYy
COIL. HANDLE

/

HANOLE

TWO HOLES ON
OPPOSITE SIDES
L OF COIL

Here fis a handle for qulckly changing
coils In a short-wave TFecciver; it consists
of a plece of stiff wire bent in the shape
shown In the diagram. It I1s Inserted into
2 holes drilled in the coil forms and nay
be used for lifting or inserting the colls.
To operate, the handle Is compreased so
that the two emds enter the two linles
drilled on opposzlte sidea of the coll; the
coll 13 then Inserted or removed. One
handle can setve for all colls: it is espe-
I;!Il:!{ usefui for tube-base coils,.—Clyde

reble.

for the hest short-wave kin
All other kinks accepted an
at regular space rates.

oy

looking for. Send a type

PPPOOOO OO OOPDOww WY
t

$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,

iy iy g iy i sy
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GLY

<)
RESISTOR

tone fram even cheap transformers, but it
wlill glve »llghtly dess volume. Jjut wiy
buy new ones when you van fix the ol
ones i—Alfred  Oherstaedt.

vyy
TICKLER INSIDE COIL

L o o o

AF LOVO SPEAKER
TRANSFORMER Na

Key \'\ s
l\

CODE PRACTICE FOR
GROUP

Your February-Mareh 1931  issue  had
a code practice outtit by Paul sklizki, on
page 388, The writer huilt thls outthh and
found it to be just what he wanted, Iiut
for "‘group” instruclion of tive peable. the
question of tive paies of heal-sets and fhe
keys wad oul of the aquestion, so -ubstitut-
Ing a magnetle speaker and putting a 1%
volt “'C"’ battery in the plate circult with
positive to mnlate. it was found that we
could hear and uvndepstand the code ten
feet away froin the speaker, | am passing
this on to )uu as It might help 2ome mare
fans to get up a “‘code practice’ club
with a few of llwlr friends,—F, B. Vep-

per. vy '

AERIAL TUNING
CONDENSER

The accompanying sketeh shows how I
built an efielent series antenna condenser.
The in-ulation is maintalned at a high
falue by mounting the oppositely charied
metal parts of the eomdlenser on a bakellte
or other equaly efticient base. The ca-
pacity af the condenser Is varied by turn-
lng the In.ulating handle mountd on one

s H‘i &

- FASTEN
CLIP MERE

LY
7%

Wt
e ‘f"

BAKEWTE

end of Hie threaded brass tod, the rod be-
ing threaded 2-32 or 10 32 plich. The
cohden~er members camprise two lifass Or
other metal dises one Inch in diameter.
the Ihirkness of the dla¢ baving no «ffect
on the capaeity. Not only will a comlenser
such ai this be found extremely valusble
fo all short-wave operilors, In helplng to
cHmlnate ‘“dead-spols,”” but In seome cases
a sct which will not oscillate at all can
he made to do 0 by varying the capaclry
In the aerlal circult. If you have a tixed
condenser In series with the antenna and
your set is a little stubhorn io one way
or another, try this comdlenser and smile.—

Joe Casalelt,
vvy
TICKLLER REVERSAL

Keing an experimenter 1 have several
makes of lug-in w coils  aml
sometimes 1t becomes necessary 10 reverse
tivkler cohnmections, so 1 hilt upon the
Llea of Dlacing a small NLP.D.T. switch
elose 1o the detector sorket.  Therehy 1

solved the problem of [requ soldering
and resoldering  of  conneetlons.--wWlillanr
8. Russ.
‘R.F.C.
e T0
AUDI0
DET.
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“LONG WAVE” ADAPTER

Here i3 a duscription of a “long wave’
adapter for short-wave sets using plug-in
cojls. It consis<ts of & varlomceter or vari-
able tuning coil and an old tube-base. The
tickler leuds of the variometer go to the

tirkler prongs of the Blug-in coil furm
SMAFT
i TICKLER
WGRID
X
2 £
VARIOMETER LA

(tube base) ami tHe same with the Erid
leadds. The varlotneter i3 mounted on a
small baseboard with a3 banel. The set
1 used It with was the “'Glohe Trotter'*
deseribed in SUORT WAVE CRAIMT, No-
vemnber 1932, pake 400, In the first
night’s test many of (he laticr broadeast
stations of eastern and centrai  United
States were logged.—itoy W. Neads.

vyYvy
“PLUG-IN” CONDENSERS

#  Peader of your unidue hook,
ﬁl]llll'l‘ WAVE CRAFT. aml an pne of
the many that really enjoya reading It
ail In dofng 80 have accwnulated nuch
knowledis during the few hours I get to
read it. 1 am enclosing herewith an [dea
which [ think couldt be listel as a wrinkle
either In short o long wave Feceptlun or
transinisalon.  Here is the done: “*Piug-
o’ fixed rondensers made by means of
rlerlrir et plnes and sockete.  The con-
denser is secured to the plug by means
of bus wire a~ tHu.trated.

In m} ease [ Hattenedd the wire up
where the condensers are 1o go. s0 43 to
make the condenser eusy to change to dif-
ferent  villues when experimenting.  The
sockets 1T used were of some white non-
rondurctor thoreelain which can be Rotten
from any electrical shop. Thls I believe iz

“T-CONDENSER

GRID LEAK =
CONDENSER ™
BUS WIRE ~

i

LIGHT LINE PLUG

of most value 1o the experimenter. although
also of value to the set-bullder, whether
be is a short wave or long wave “‘fani’’
also  the man bulldlng transmitters.—

George 'urnell.
Yvy

BURNT-OUT A. F. KINK

It ia usually the primary toil of A, F.
transformers which burns out, but they can
be very satisfactorily tixed by connectlng a
100,000 ochm resistor across the primary
terminals., and a 008 to .01 mf. condenser
between the  grid and blate terminals of
the transformer. You cah fix these trans-
formers Ip a very short time by making
some ¢llps which may» be mounted on the
binding posts of the tramsformer, which
wiil hold the resistor and condenser very
niccty. These connections nrovide ‘‘reslst-
ance- n"mnt-iu‘ coupling, with an *imped-

ance leak”™ and will be found 1o give #ood

radiohistorv com

TICKLER

_TUBE |

Tube-bases are often too short for hith
secotndary and tickier windings. To over-
come this Ihe secondary is wound on he
tube-base and the tickler i3 wound o1 &
one inch cardbosnml or bakelite tube which
Is glued Inside as shown. Connections re
maede 1o the prongs in the usual wanrer.
—.. H. Wlison.

vyYyy
SUBSTITUTE “MIKE”

I proceded to bulld a low-power ftrins-
mitter out of the junk box which contal ed
many receiving set parts of varled Sccts.
1 got_along well and finally got *l
itone. Then came the question of a “‘mile.’
What to use for the "“mikey " The clwap-
est ‘'mike” on the market at that time
was well above five dollars, which was the
one thing 1 didn’t have. So Insteac of
using the regutar microphone transfnr ner
In the modulator, I substituted an o dl-
nary audio transfoemer of “‘ancient ¥ nt-

—

3

B3 annnon

—

age,” and with this T was able to us: an
old Vemco magnetlc "“speaker uhit” w th a
little alteration as a "‘mike.’’ To say the
least. the results wcre excellent and ch
better than could be had from most car-
bon “'mikes.’” The only alteratlon i the
diaphragm; the oki one is taken out. and
a new ane ‘13 made from the tin of a «ffee
can.  Cut L out the same size aml ‘and-
paper down gqulte thin, replace. and it's
ready, The output is good and s rong
and needs ne pre-amplifice, but ca: he
used  with  the conventional  two- .tage
modulator.  The quality 15 par-exce lent.
Here's my clreuit in part—balance o1 re-
guest,~—Ffohn Markovich.

vy
IMPROVISED VERNIER

Here |15 a uoickly lmproviaed and  heap
subatitute for the ordinary  vernier dial.
‘The matertals oxed  were one 10 inch
phonogranh record. one switeh knob with
shaft, one rubber washer, iwo metal ‘ash-
ers, two nuti, and part of a conmectir of
the type used to cobneel Kang com enser
shafts In broadcast receivers, The atter
serves (0 connect the rerord to the com-
denser shaft.  The knotr assemhbly i3 _hown
In the sketeh, a short IlenRth of Thick-
walled tubber tubing serving as a ribber
wazhet, which makcs flem vontact wily the
rim_of rhe record. If the set up is 0 be
used for some time on a bakellte wmnel,
a metal bearing should he provided fir the
ahaft of the knob where It passes tl rough
the panel. A satlsfactory scale m:y he
taftl out on heavy white paper and ° shel-
lacked’® 10 the record: tlbrary past ami
the so-called “’houschold cement’’ wi |l nor
hoid after (hey become dry.—IL. 0. irvin.
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LETTERS FROM S-W FANS

A STRONG BOOSTER!

John Hoke’s 8. W, Listening Station. Come
on Boys! Send us some good photos
of your stations.

Editor, SHORT WAVE CRAFT:

Herewith ig a picture of my Short Wave
Listener's Station. 1 am taking SHoRT Wave
CRAFT every month and 1 also belong to the
SHoRT WAVE LreacUE. 1 have my button, as
you can sec 1f you look at the picture. 1 am a
strong booster for the Craft! There are about
twenty boys who meet at my house every two
weeks and we all cannot say too much for SHoRT
Wave CRAFT.

Well, I'll be saying 73,

Yours very truly,
JOHN HOKE,
214 Cottage Street, New Castle, P'a.

(Thanks very wmuch, John, for gending us the
intereating photegraph of your short-wave “list-
ening” station. You secm to have a real busi-
ness-like rceeiver and plenty of plug-in coila we
note. Let us hear from you again.—Editor)

MIGHTY SHADES OF 1930!
Editor, SHoRT WAVE CRAFT:

This is the first time I have written to you.
I like reading reports of other short-wave
"fans’’ whose letters you publish in SHoRT Wavk
CRAFT.

My short wave “log” isn't to be compared to
some of the logs sent into you, but it is great
for a I-tube receiver. I 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 secm to have much
luck with that set, but I can’t kick. I have re-
ceived the following short-wave stations with no
amplification whatsoever: VESGW-Bowmanville.
Ontario; VESJR-Winnipeg, Canada, VESGR,
VEICL: 9XAA-Chicago; KEJ, KKZ. KKW,
KEZ, KKQ, KET-California; W8XK-Pittsburgh ;
W8XL-Cincinnati, Ohio; VIT-Bermuda; GBS,
GBW, GBA. GESW-England; CMCI-Cuba; XDA-
Mexico; HKM-Columbia: LSN-Buenhos Aires,
Argentina; JIAA-Japan. Honoluiu calling KKW,
Bolinas. California, IZRO, Rome, Italy, FYA-
Paris, France ; HRB-Honduras. Central America;
W3XAL, New Jersey; WCAU-Philadelphia;
W2ZXAF-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 amatcurs and police reports. These
short wave “fans” tell about thrills listening
to DX stations. They don’t know what « thrill
iz until you get wrapped up in a pair of ear-
phones and twir! the dial for “distant lands,”
on a I-tube receiver made by yourself!

I hope you'll publish this on the “fan’ page
of SHORT WAVE CRAFT.
Hoping for long life for St11oRT 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-
Sl thrills that the “other half” is experiencing,
when they turn the dial on their firat home-
wmade receiver and hear Puris, Berlin, or Rome!
It sure is the thrill that comes “once in a life-
time.” only the short-wave fans never seem to
tire of looking for “ome more thrill."—Editor.)

HERE’S YOUR
Editer. Snort WAVE CRAFT:

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

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

I 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 guess you both are right.
I always want to know what the factory is
going to do and a “service man” does because
it helps him in his work. I we cut all the
factory-made sets out, it would just be too bad:
so it ig just a split, we Eive the factory a break
and they give us one.

What the scrvice men want is simple thinga
suck as, the following:

Does shielding help in short waves?

What adrentage and disadvaniage?

More on R. F. ahead of the Det,; on the I. F.;
on tubes heat 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 radic man
needs. It's no fun copying a factory set.

I took a circuit from your magazine and made
some changes and now I use it with an RCA
"82” with only one R.F. stage ahead of the
175ke. LF. I conneet 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 ean be brought
in using b feet of antenna!

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

(The service man needs e little of ererything
in a radio magazine. such as this, as you inti-
mate, “G. B."” and we have tried our best to
tey and please the short-ware fan, the general
reader, and the service-man az well. You will
probably note that we have not featured, or at
lcast devoted as muck space to factory-made
receivere as we do to thosc of the experimental
type. We realize that it is difficult for a short-
wave fan fo fry and imitate an 8 or 10-tube
fuctary-made get. but the aervice man and a
certain class of fans do demand some descriptive
matter and diagrama on the outatanding factory-
built S.-W. receivers. We will endcavor to
achierve the happy medinm of giving both classes
of readera what they want, for after all Snort
WAVE CRAFT iz “wour” magazine.—Editor.)

ANSWER

MORE DOERLE DOPE!
Editor, SHorT WAVE CRAFT:

After reading nine issues of SHORT Wave
CrarFT. I am convinced that there is no better
“mag.”

Eight months ago, an issue of 8. W. C.
caught my attention on the news stands. That
day 1 started to learn something about radio.
I constructed the "‘Doerle’”” Receiver (all used
parts) with a 31 in the last audio stage, and
what RESULTS! The following are a few of
the stations 1 logged:

VESGW, Bowmanville, Can. (loudspeaker).
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VESDR, Drummondville, Can. (loudspeaker).

CMCI, Havana, Cuba.

DJB. Konigswusterhausen,

FYA, Pointoise, France
speaker).

12RO, Rome, Italy (loudspeaker).

EAQ. Madrid, Spain (loudspeaker).

VE9JR, Winnipeg, Can. {loudspeaker).

HKD, Barranguilla, Col., 8. A.

W4XB, Miam!, Fla.

WOXF, W00, W9XAA, WSXK, W3IXAL,
WIXAF, WIXAZ, and many other broadcast and
amateur stations.

But enough of this long-winded conversation,
all I can say is that 8. 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 8. W. C., and I'll answer ALL
letters!! Thanks!

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

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

(What! Again? The Doerle receiver walks
off with the honors. Qur eyes must deceive us!
But ne, as we walk through our “back issuc”
sture room, we find that the shelves marked
“December '31-January ‘32" are all gone. WHAT
A MAN AND WHAT A SET! So if you want
@ copy of that issue you will have to place a
line in the “ham adv" column, we gucss, or else
broadeast a call over your short-wave stution.
--Lditor)

Germany.

(2 waves) (loud-

e

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

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

I 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 I used and still am using, when
I first became interested in short waves, is a
*1 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’ on
phone. On CW I have heard all nine districts,
VEL 2, 3, and 4, Spain (EAR). Panama (RX),
Brazil (PY), Germany (D). Cuba (CM), Neth-
erlands (PAQ), 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-bats”, when they contain
real constructive criticism from our readers, we
also appreciate o« modicum of praise when the
sets we deseribe in SHORT WAvVE CRAFT “ring the
bell."—Editor)

el e e e

ANOTHER SET MAKES GOOD!

Editor. SHORT WAVE CRAFT:

I 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 I 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 I put in
a Chelton .00005 mf. midget tuning condenser
and find you can separate stations nicely: I also
#lded & copher shield can 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.
(Finc business O. M. Another improvement

18 to use a screen yrid tube in the R.F. stage.—
Fditor.)

GRIP-
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Here’s Your Chance to “Get lt_O_ﬂ Your Che_st”

FROM LONDON

Editor, Snorr WAvVE CRAFT:

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

I have heen a reader of SioRT WAVE CRAFT
since number one, and can boast of every num-
ber of Radie News 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, although your oriZinal publica-
tions were considerably thicker, the essence of
the articles is just as strong.

We English folks have nothing to teuch SiorT
WavE CRaFT, and in spite of our excellent
broadcastin® system, we must come teo 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 previpus short-wave receiver was O.V. 2;
it would not be practical to give a list of sta-
tions received, but the bulk of main American
stations usually came in at loud-sheaker
strenth; some below 20 meters have been at
very strong joud-speaker strenxth, with no
serial whatever! The range was 7 to 2000
meters and the wave hand was covered by seven
plug-in inductances. Collinson type of coils was
used, and four coils covered 7 to 120 meters.
Moscew at 50 meters. K8nigswusterhausen at 31
meters, and W2XAD at 19.5 meters, are usually
considered very consistent “‘lighthouses,” but
Moseow is too much inelined 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 reeall Radiec 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.

{Pleazed to meet you, Leslie, and you sure
have heen a faithful reader of the Gernshack
publications. We note what pyou have to say
concerning the English radie wmagazines; we
read most of them every month and find them
very interesting. Concerning the New York
Times short-wave receiver we lelieve yor will
find that most interesting descriptions now ap-
prar in the varions periodicals of some of the
new  “Yank" professiondai-type short-ware re-
ceivers, such as the Hammariund Comet *“‘Pro”
and the new National “"AGS." These receivers
give practically world-wide reception at the turn
of a “single dial,” through the use of specially
designed auperheterodyne circuita that get the
last quota of energy out of the incoming radio
wave. Mighty glad to hear from one of our
Engliah friends and hope you will write us again
sovm.—FEditor.)

HE BUILT SIX OF 'EM!
Editor, SnoRT WavE Cuarr:
am a reader of your S1HORT WAVE CRAFT.
It is the best magazine out. 1 have built six
short-wave sets up to date. I made up the
“Doerle”” short-wave receiver. 1 will say that it
is a knock-out and a wow for volume! It goes
out and pulls them right in. 1 made plug-in
ceils and I used collodion to hold the winding
together—it is the best “‘dope™ I knew of.
1 am a member of the S1IORT WAVE LEAGUR
I will recommend the *‘Doerle’” short-wave to
get the stations. No one will make a mistake
i huilding this set. 1 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 io
#trike off a pold wmedel for Mr. Doerle. He's
almost as famous as Ilindbergh already. Well,
we're glad to hear that you had success with
his short-wave receiver and hope to hear from
you whenever you bhuild some of the other re-
cefvers described in S110RT WAVE Curarr.—Edi-
tor.)

AMLIE'S “DX”
CIRCUIT A
WINNER!

Editer,
CRAFT:

I wonder how many
"hams” have tried
“‘Oliver Amlie’s” DX
circuit which appeared
in Si1ioRT WAVE CRAFT,
May issue, page 177
Quite a few, | 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 KFI1,
KMOX, KSL, WABC,
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 bhut
can get a few of the others at R 3-5. All this,
using a sixty foot outdoor antennae. Auatralian
stations come in like locals!

Now for the short wave side of the cireuit. I
use anythingZ from four feet to twenty feet in-
door antennae and no ground at all for short-
wave work. For B0 meters 1 use 20 foot aerial,
80 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. W3XAlL. Bandoeng. Java,
VKZME, VK3ME. RV15. W2XAF, all come in at
R5 on spesker? For full loud speaker strength 1
use 1 det. and 2 auldie stages. The following
stations also “roar in"” or else are very weak
which is not often. Here they are: G3SW, DJA,
VK3LR, WI1XAZ (I had this station at maximum
strength during the Olympie Games} EAQ,
J1AA, also hear W's working on 80 meter band
and 40 meters. Well, how do you like this: VK,
ZL., W, K6, K7. D, EAR, PA, PR, PC, G, VE,
07, K1. 1 have received verifieations from some
of these stations and more to come in. So radio
hams of the U. 8. A., go to it and see if you can
do as well. Amlie's DX c¢ircuit *‘is the goods”—
and worth it.

Well, Mr. Editor. hoping 1 will not take too
much space and [ expect you have had sufficient
talk from me. so I will say cheerio for the pres-
ent and wishing SiloRT WavE CRAFT every sue-
cess, S. 3. WOODLEY.

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

{We were sure glad to hear from you, SBW,
from way “down under.” We are more than
pleased to learm that you have ohtained such
excclient DX resuite with Oliver Amlie's cireuit.
which appeared in our May issue.—Editor)

SHORT WAVE

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 contest and rated at 3,000
range in miles: I siretched it to 10,000 miles
and have a verification from VK2ME (with a
total of four tubes) also G5SW, VEIGW, EAQ,
DGA, WGECUTK—Hermit, California; KeDAZ—
Honolulu, Hawaii, (amateurs)—thanks to
SIHORT WAVE CRAFT. Since I saw the Oc-
tober-November, *31 issue of SHORT WAVE
CRAFT I have heen decply interested in short
waves and expect to have a transmitter in a few
months. 1 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,

8pringtield, Obio

(Hot Ziggedy!! Whe'd have thunk it, Clif-
ford. Well we always did hold a card for shore-
wave conrverters and adaplers and it has been
our private opinion that they would some fine
day ceme into their own. No reason why at all
that a good S.W. adapter or converter should
not “‘step out’ and roll "vm in.—Editur)

Pt e e e e
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S, B. Woadley at the controls of Amlie
receiver,

AH! NICE JUICY BRICK-BAT!

Editor, Siort Wave CRAFT:

I have been u reader of ur magazine—hav:
been 1 said! If you wud use common sense yo)
mite hv abt 15,000 more readers alone in th:
Urited States. 756% of the hame don't read ur
mag fer the simple reason thut most of ur
articles are impractical, the silly hook-ups thit
vou publish fer the beginner I'm referring t..
Everyone is on the same idea; det and one or 2
aud stages. The only diff is th there bi a di¥f
writer. Here's an example in the Novemb.r
1932 issue, u hv “Building the 2-Tuhbe Gloie
Trotter,” and on another page u hv “The B -
ginners Set Gets An Amplifier.” Wot the —
is the diff between these two sets? Tell m.!
One has a c¢ond for reg. the other has a r1:-
sistance across the B plus fer reg. There is 10
diff both r the same in construetion and m>
ckanieal details and if one gets England, o
wud the other.

Another thing, wen u start an article on su-h
and such a page, why the not complete
the article; not continue it way in the back >f
the book some place. The Reinartz artice,
“How To Become An Amateur,” isn‘t bad, bit
bLi the time a guy finishes it they’l! be meas: r-
ing his size for the coffin! When breaking a
beginner into transmitting, forget xmtrs; give
hook-up fer monitor es explain it fully, becavse
a ham without one is in hopeless spot. Fiag
meter is OK but & monitor must be had uncer
all conditions. This here in most cases scens
to be neglected and it's more important thain
the xmtr itself.

Most of wot I mentioned the beginner an
experimenter don't even notice. but this bcok
| assume is supposed to be for the amateur as
well as the beginner, so lets hvy sum maore «pe
on xmtrs but none of them ‘‘trick” worthl ss
stuff like u try 2 slap us with nw an tin,
Give ug bractieal dpe. Ths abt all. U alw:ys
wanted a brickbat, so don’t get sore. Mre
pwr to u an uyr mag vy 73's es cu avn.

ERNEST EDWARD MORVAY, W2ELB,

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

(A juicy brickbat now and then 13 relished by
the best of men—and we presume that our read-
era will have yuite a little fun stuwmbling over
the S-1V *“shorthand” in your letter. We do 4ot
quite agree with you that noxt of the hims

do wnot read SnoRT Wave CuaFT because the
articlea are impractical. As we have said be-
fere, SuorT WaVE CrarT i3 “‘your’ magu:ine

and speaking to all the readers as a gen ral
class, we recently ran a special ‘‘beginiers
nimber” for the simple reason that we have
been deluged with leiters asking for more ind
still more simple short-wave hook-ups. We be-
Heve you will find that we have provide'! c
pretty well halanced “bill of fare” in the aser-
age issue of SHORT WavE CkAFT, ns we are 1on-
astantly striving to keep in mind the “beginnr.”
as well as the more “advanced reader” in the
short-wave field —Editor.)
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S$-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
electrical, 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 eases 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 just what he is doing.

The unit of self-induction is called
the henry and is defined as “a rate of
current change of one ampere per
second giving an induced potential of
one volt.” The henry, as a unit, is suit-
able for solution of problems in the
audio and power-supply band of fre-
quencies, but when short-wave coils are

and these subdivisions are the milli-
henry and the microhenry, respectively
equal to one-thousandth and one-mil-
lionth part of a henry. A seldom-used
unit of inductance is the centimeter
which is equal to one billionth part of
a henry; it is the smallest subdivision.
Note that the unit of inductance is also
the unit of length.

The farad is the unit of capacity and
is defined as a condenser which requires
one coulomb of electricity to bring a
potential difference of one volt to its
plates. A coulomb is the quantity of
electricity that passes through a circuit
in one second when the flow is one
ampere.

Again we find a unit that is too great
for use in practical problems and ecir-
cuits, so we subdivide farads into micro-
farads and micro-microfarads, respect-
ively equal to one millionth and one
million, millionth part of a farad. Here
the base unit is the centimeter and one
centimeter is equal to one nine-hun-
dred-thousandth part of a microfar-
ad. Thus the micro-microfarad and
the centimeter are nearly the same
in size, one centimeter being equal

By CLIFFORD E. DENTON

of capacity 1s also a unit of length.

Let’s see; the capacity of a sphere is
found to vary as its radius, and in the
electrostatic system, a sphere with a
radius of one centimeter has unit ca-
pacity. Thus, a condenser in the form
of a sphere having a capacity of one
farad would have a radius of 5,592,329
miles. The radius of the earth is ap-
proximately 650,000,000 centimeters; so
1ts capacity should be about 700 micro-
farads. Say, this world of ours is not
so large at that.

We will use microfarads and micro-
henries in the solution of our problems
but it is interesting to note what would
happen if we had circuits using henries
and farads. Suppose we had a capacity
of one farad connected to an inductance
of one henry. It would take six seconds
to complete one cycle; slow motion, more
or less. The wavelength in this case
would be 1,800,000,000 meters. Substi-
tuting a capacity of one microfarad
would cause the circuit to oscillate 1000
times in six seconds and the wavelength
would be 1,800,000 meters.

The combination of a coil (induct-
ance) and a condenser (capacity)

being designed a smaller unit is used to 1.1 micro-microfarad. The unit forms a resonant circuil and has the
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ability to resonate large voltages and
currents at some particular frequency.
The frequency at which this phenome-
non takes place depends upon the value
of the capacity and inductance in the
circuit. Thus,

Where f is the resonant frequency ex-
pressed in cycles,

L is the inductance in microhenries

and C is the capacity in microfarads.

Instead of calculating the reader can
refer to the LC Chart or Table of
Fig. 1. This chart covers all wave-
lengths from one meter to two hundred
meters. The chart is easy to use as
the prospective coil-builder generally
knows what type of tuning condenser
he is going to use and its capacity. For
example: A tuning condenser with a ca-
pacity of .00015 mf. is at hand. What
must be the inductance of the coil to
tune to a wavelength of 200 meters?

Referring to table 1 we find that the
product of L times C corresponding to
200 meters is 11.26. Dividing this num-
ber by .00015 (the capacity of the tun-
ing condenser in microfarads) we ob-
tain 75,066 which is the inductance of
the coil in centimeters. Now 1,000 cen-
timeters equals 1 microhenry, so we
must divide 75,066 by 1,000 to find the
inductance expressed in the form of

(Continued on page 691)
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SHORT WAVE (QUESTION BOX

Using Variometers

George McNeff, Washington, D. C.

(Q) Why cannot variometers in parallel
with plug-in coils be used for tuning on
the short waves?

(A) Variometers can be used, but it is
necessary to use less turns on both stator
and rotor than with old type broadecast
units. You might try removing half of
the turns from each section.

(Q) 1 want to use a RCA-58 tube as an
audio amplifier. Are there any changes
different than with an RCA-57?

{A) The only change necessary is to re-
duce the screen-grid voltage to somewhere
between 10 and 50 volts. The plate re-
sistor should not be greater than 100,000
ohms.-

Doesn’t Hear Europe

Albert Ecker, Jr., Norwalk, Ct.

(Q) I have a two-tube short-wave re-
ceiver and pick up many amatewrs and
American broadcasters, but as yet have
not been able to hear any European sta-
tions. Can you tell me where my trouble
is?

(A) What makes you think you have any
trouble? Your location may not be suit-
able for foreign reception er you may not
have sufficient patience. Two tubes will
not provide a loud signal and it may be
necessary to listen closely.

Transmitting Oscillator

Glenn Harrington, Sioux City, Iowa

(Q) Will you print a ecircuit of an os-
cillator using a type 24 tube which acts as
both oscillator and amplifier. This is to
be used in a transmitter.

(A) The cireuit is shown in these ecol-
umns. The inductances and tuning con-
densers will depend upon your emitted
wave, The oscillator tuning condenser
should however, have a capacity of .0005
mf. The next amplifier tube should be
coupled to the 24 tube plate coil through
a circuit which is nothing less than a
“band-pass” filter.

(Q) There seems to be some difference
of opinion in regard to the use of milli-
ammeters when tuning transmitter stages.
Some say the current should increase and
some say decrease when resonance is ob-
tained. Who is right?

(A) When the next stage to the oscil-
lator is tuned to resonance, the oscillator
plate current will be increased. In the
case of a type “A” amplifier, the plate cur-
rent rise or fall will depend upon whether
grid leak or battery bias is used. In a
type “B” or “C” amplifier, the current will
always rise when resonance is reached.

Choke Coil Query
G. L. Lodge, Wesleyville, Pa.

(Q) What size manufactured R.F. choke
can be used in place of the one used in
the “Signal Gripper”?

(A) Any value from 10 to 90 millihen-
ries may be used.

Phone Protection

John Selip, Jerome, Pa.

(Q) In regard to protecting phones by
means of a choke and coupling condenser,
what about the pelarity as marked on
Brandes units?

(A) With the choke and condenser coup-
ling, no direect current is flowing through
the phones; therefore the polarity mark-
ings can be overlooked.

Eliminating Interference

George Wilton, Atlanta, Ga.

(Q) I am having trouble eliminating in-
terference from a sewing machine motor.
1 have tried condensers shunted across the
115 volt line but this increases the noise.
Is there any cure?

(A) I have seen this increase in noise
happen and it was found that R.F. chokes
were needed in addition to the condensers.
As these units may be purchased very
cheaply, it is not worth the trouble of
making them.

(Q) I notice that in some articles D.C.C,
wire is specified and in others enamel and
silk covered wire for coils. Is the wire
covering of importance?

(A) The covering has little effect upon
the efliciency of coils. If the ecoils are
close wound, enamel wire will give greater
inductance than cotton or silk covered
wire due to the greater number of turns
per inch.

(Q) Would very small diameter coils
wound with fine wire cause much of a
loss ?

(A) The efficiency of a coil depends
upon the shape factor more than upon
size. Although fine wire has greater D.C.
resistance than larger wire, if the shape
factor is correct for the number of turns
and inductance, the efficiency will just
about equal a large coil with large wire.
During the “low-loss” craze of eight or
nine years ago. it was discovered that wire
larger than No. 24 was impractical, as well
as resulting in larger losses. I have used
wire as small as Ne. 34 on one-half inch
forms with the same results as with No. 24
wire on 1%" forms.

Space versus Close-Wound Coils
R. R. Nelson, Buffalo, N. Y.
(Q) In what way is a space-wound coil
better than a close-wound one?
(A) Spacing the turns reduced the self-
capacity of the coils, allowing the use of

~Edited by R. WILLIAM TANNER oo — s

a smaller tuning condenser and applying a
larger value of R.F. voltage to the grid of
the tube.

(Q) I have no threaded tubing for space
winding coils. Can I wind on a smooth
form and then paint with shellac to hold
the turns in place?

(A) The c¢oils may be space-wound on
smooth forms, but DO NOT use shellac as
this is not suitable for coils. Use a regu-
lar coil varnish. Boyers radio cement is
fine for this work.

2 “Bank” Coil

G. T. Richards, Sommerville, Mass.

(Q) I want to wind a 2 bank coil on
1 inch form for the broadeast band. Can
you explain how to do this?

(A) The explanation is easy but the job
itself is much more difficult. A total of
about 120 turns will be needed. First
wind on two turns (use No. 28 SCC wire)
and then jump up on these and wind one
turn. Wind the fourth turn back down on
the form and the fifth on top of this and
S0 on until the coil is finished.

(Q) I notice in many broadcast “supers”
that the detector is also an autodyne os-
cillator. Would this be the same as an
oscillating detector?

(A) Such a combination detector-oscil-
lator is not an autodyne detector, as both
signal and oscillator tuning employ sepa-
rate sets of coils. Operation is exactly as
good as with a separate oscillator.

Band Spreading

J. G. Niles, Willard, Ohio.

(Q) How can | spread the bands in the
circuit deseribed on page 272 of the Sep-
tember. issue of SHORT WavE CRAFT?

(A) This ean be accomplished with a
Hammarlund MC-175-B or any other make
of band-spread condenser.

Automatic Volume Control
A. A. Appleby, Bangor, Me.
Q) My short wave set consists of a 24
type tube, tuned R.F., and a regenerative

detector. Can I add automatic volume
control to this?

(A) No. The R. F. gain is insufficient
for AVC

(Q) Will you publish the simplest-to-
construect type of superhet circuit in which
there would be the smallest possible
chance to go wrong?

(A) The ecircuit is given in these col-
umns. And is it simple? No radio or in-
termediate amplifiers are employed. The
tubes are a 67 first detector, 56 oscillator,
57 2nd detector and two audio stages.
Both detectors are regenerative with a
gain far in excess of any conceivable
tuned R.F. circuit. Use any I.F. and any
type of coils vou desire. I know of 4 or 5
of these in use, all with best of success.

TO GRID

-ﬂoz-“’..’/‘ CIRCUIT

OF NEX

20,000 TO TUBE d
40,000
OHWMS

- -
“B—" +75-30V +180V.

A 35 umE
1370 w
’L 5 100+ 87 140 osc. 100 Mur. 57
MM M. 56 i
- [
o
( T
q ;‘ ~ | os.
 MEG
“do. aa [ =i | ""
J MME, * | 9ep -.1-mE _| 5 - 3552,;'I”‘
G. BLEE: -MF. p VAR
Sty [
1000 }
8% I

Circuit for oscillater-amplifier using a
24 tube.

Mr. Appleby asked for this “simplest” super-het receiver circuit.
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SHORT WAVE CRAFT for

Find-All de Luxe S$-W

Converter
(Continued from page 658)

using a six position switch and adding two
additional oscillator coils, it is possible to
cover the entire bhroadcast band with this
converter, since two more Alden coils are
available for use at (3) and (11) which

permit operation of the converter up to |

540 meters, using the same tuning con-
densers.

Volume is controlled in the Find-All
Converter by an Electrad potentiometer
(8) in the cathode return circuit of tubes
(5) and (23). Hammarlund 1F. trans-
formers are used at (16) and (26). These
peak at 465 ke. Each transformer has a
tuned primary and a tuned secondary.
Tuning is accomplished by means of small
adjustable mica condensers. The LF.
transformers are carefully shiclded and
the tuning condensers are mounted inside
the shield, but in such a manner that they
can be adjusted from the top of the shield.
Since the success of a good ‘“‘super” ulti-
mately depends upon the LF. transformers,
only the best obtainable should be used.
Resistor (38) in series with the audio

choke (39) Limits the plate voltage to the |

required value of 250 volts. An amperite,
in series in the primary ecircuit of the
power transformer, prevents fluctuations

of the line voltage from affecting the oper-

ation of the converter.

TOP VIEW

Oscillator Coil Data.

Holes are drilled in the front chassis
wall for selector switch (21, 22) and com-
bined Electrad volume control-power
switch and these are mounted. The
chassis is now turned upside down and the
four special oscillator coils are mounted.

A]l four coils are v»ound on fibre forms, |

113” in dia. and 17 high and all are
wound with No. 28 single silk covered
wire. Coil (20A) consists of b6 turns
spaced 4" apart. Coil (20B) consists of
11 turns spaced 1/16” apart. Coil (20C)
consists of 19 turns spaced 1/16" apart.
Coil (20D) consists of 37 turns spaced
appx. 1/32” apart. A tap is taken out at
the center turn of eaeh coil. Coils may
be obtained ready wound if desired.

The R.F. choke (9) should be fastened
on the underside of the chassis as shown
in the illustration. Condenser (10) is
fastened directly to the bottom of the
chassis. For making the connections to
the caps of the four tubes, use armored
braidite. Wire the four oscillator eoils to
the selector switeh first. Then wire fila-
ment circuits, grid circuits, plate circuits,
cathodes, negative returns and by-pass
condensers. When wiring up a compara-
tively unfamiliar socket, such as the six
prong socket, a sketch showing respective
socket terminals should be worked from.
Such sketches are available from tube
charts. When wiring the Alden eoil sock-
ets, refer directly to the coils, noting that
the lower ends of primary and secondary
connect to the filament (thicker) prongs.
Primary and secondary coils of the LF.
transformers are identical.
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The NATIONAL "AGS"” hax heen developed for the

short wave tadio user who recognizes und appreeiates ‘"‘
the refinements im design that gmive cde luze quality ta

rndio equipment. The “AGS” is the de-luxe short wave

receiver of the Nationnl Comgnny line of Thrill Boxzex,

and gives the maximum whort wave performance possi- 10, Freaue

bie. resardless of cost.

The “AGBS" has been developeirl in eooperation with
the Airways Division of the U. 8. Dept. of Commerce to
meet the exceedingly atrict requirements of aviation
ground atstion service. Every latest development has
been ineluded to make the "AGS" the very best nosnible
in performance nnd every day relinhility.

NOW AVAILABLE WITH BAND-
SPREAD COILS
The "AGS™ has band-«prend coils for the 20, 40,
80 und 100 meter amateur bands either in place of
the standard 15 to 200 meter coils or an aviditional
equipment.

ELECTRON.COUPLED OSCILLATOR

Muade with oacillator,
~AGE”

electron-coupled the

has mazimum stahility.

OUTLINE SPECIFICATIONS

CW or Voice. by shift of one control.
Automntle and Manual volume-control hy
turn of awiteh

Coil change from front of panel.

Tuned RF ahead of front deteetor. Ver
high sigonl-to-noise rotio, and high wenk
signal response.

Lol ol e

NATIONAL Power

6&1

<$>IIAG ‘ 112 w

DE-LUXE SHORTWAVE«C

tun lnﬁ ¥ 270 precis inn Velvet-Vernier [ ial
£ ver o 1

tuning los rl D

K t ti
runge 1500 to 20.000 ke. Band

OPERATED ON AC
Uaits for AC operation.

pread

RCA Licensed,

THE SW-58 THRILL BOX HAS

Utmost Sensitivity, Extremely Low Backeround Noise (highest xignal-

to-noise ratio), Uneaualled Flexibillty and Ease of Control—and MAXI-
MUl\lbIPERFOR\l*\NCE PER DOLLAR of ANY Short Wave Bet
nvailnble

“Controlled Selectivit¥.” An entirel¥ new feature. found only in the

'W-58, which allowns the set alwayn to be operated &t the best sclectivity
consistent with signal strength and reception conditions.

Loud Bpeuker Performance. A Push Pull Btage with 245 tubea_ for
best tone-quality gives fine loud apenker volume. There in also a jack
for healphanes,

Full AC or DC. The AC sct operates with the NATIONAIL 5880
Bpecinl BW Power S8unply with extra_shiclding and filter xections for
huniless operation. RCA Licensed. Buttery model also available for
use where there is bo AC current.

NATIONAL

wwWw americanradiohistorv com

LEADING SHORT-WAVE -'

»
BROADCAST RECEIVER FOR :.
MORE THAN 4 YEARS

Each year the Thrill Box has been
improved kept in the lead with
new and better tubes and new and
better cirewit design. The SW-58
Thrill Box now offers performanee not
dreamed of io September, 1928,

Send the coupon below for full
information on the NATIONAL
“AGS"” and the NATIONAL SW-
58 Thrill Box.

NATIONAL CO. INC,, 61 Sherman Street,
Malden, Massachusetts.

Gentlemen: Please send me full information on
O NATIONAL "AGS8" Receiver
NATIONAL 8W-58 Thrill Box

O Please send me 24 page Catalog of Short- .
wave parta and equipment

I enclose 6c in =tamps to cover cost of .

mailing.) .
. [ ]
ame .
Address . . .
qW C 3-33
ioenssesewnssn i
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WORLD-WIDE
RECEPTION
o

Guaranteoed

o
IN Youn HOME

ITH the whole radio world
to choose from, the COM-
ET “PRO” short-wave su-

perheterodyne holds honor position
in the service of the U. S. and Ca-
nadian Governments, leading air-
transport and steamship companies,
police departments, and key sta-
tions of broadcasting networks—
faithfully performing their most ex-
acting tasks.

The improved “PRO” uses four
vsgY lubes, wo "57' ” one 247"
and an "80" rectifier.

It is even more sensitive and selec-
tive than before—yet surprisingly
easy to tune with its simple band-
spread system. Full loudspeaker
volume. Electron coupling gives
greater oscillator stabilty. Shield-
ing is more effective, and the new
metal cabinet prevents stray influ-
ences. Wood cabinet optional. A.C,
and Battery Models.

Mail conpon for 16-page

folder describing complete

details of this really
GREAT receiver.

e

COMET
Custom-Built 94 p RO,’]

by

HAMMARLUND MANUFACTURING CO_
424.438 W. 33rd St.. New York

Please send 16-page illustrated folder de-
seribing COMET “PRO™ Short-Wave Super-
hcterof\nc

Name ceimiis aiasian

Address i el oy o oy

SHORT WAVE CRAFT for

Adjusting Converter.

The rectifier tube filament is wired in
next, then the power supply circuit, in-
cludmg resistor (38), choke (29) and
filter condensers (30, 31). Finally, the
amperlte and switeh are connected in
series with the primary winding of the
power transformer. The tubes should be
put in place and the converter should be
connected to the 110-volt source. It is
desirable to check voltages first. DPlate
voltages should be 250. If these are found
to be too high, regulate resistance (38) by
means of the slider. Screen grid voltages
should be about 100 volts. Of course, the
best way to peak the I.F. transformers is
with an oscillator. 1f this is not available,
connect ground wire to post (2). Connect
post (27) to the control grid of the 1st
R.F. tube of the broadcast receiver. Put
two similarly colored short wave coils in
the converter. Connect peost (28) to the
chassis or ground of the broadcast set.
Turn on cenverter and set, tuning the lat-
ter to a position where WEAF (or station
of approximately similar wavelength) usu-
ally comes in. Turn set volume all the
way up and have volume control (8) of
converter similarly adjusted. Connect the
antenna wire to the cap of tube (23) and
adjust IL.F. transformer (26) for loudest
volume. Put screen grid clip back on tube
(23) and connect antenna wire to cap of
tube (15). Adjust LF. transformer (16)
for loudest signal.

Leave the broadeast receiver as it is
and connect the antenna to post (1) of the
converter. The latter is now ready to
operate by tuning the variable condensers
(4, 12) and (19). Equalizer condensers
(4A) and (12A) should be adjusted for
loudest volume. Crowe No. 88 tuning
units help to bring in “hard-to-get" short
wave stations.

LIST OF PARTS REQUIRED FOR FIND-
3-W CONVERTER

1—Cardwe]l Two-Gang “Midway” Variable

Condenser, .00015 mf. each section,
“Featherweight” type 405-B Double
(4, 12)

| 1—Cardwell “Midway” Variable Condenser

(single), .00015 mf.,
type 405-B (19)

2—Sets Alden Short-Wave Plug-In Coils—
4 coils per set covering bands from 20
to 200 meters (3, 11)

1—Set 4 Special Oscillator Coils (See
Winding Directions) (20-A,B,C,D)

1—Electrad tapered Volume Control,
15,000 ohms, type RI-201-P (8) with
Switch (34) Clarostat

1—Electrad 5000 ohm Truvolt Wire-Wound
Resistor, type B-50 (38)

2—Hammarlund, 465 ke. Intermediate Fre-
quency Transformers, complete with L.
F. Coils, tuning condensers and shields,
type TR-465 (16, 26)

“Featherweight”

MARCH, 1933
1—Aerovox .00015 wmfd., Mica Coupling
Condenser, type 1460 (10) Polymet
4—Aerovox .01 mfd., 200 volt Cartridge
By-Pass Condensers, type 281 (7, 13, 17,
24) Polymet

2—Aerovox 4 mf.,, 500 volt Dry Electroly-
tic Condensers, type G-5-4 (in TD cans)
(30, 31) Polymet

2—Electrad 500-ohm Flexible Resistors,
type 2G-500 (6, 25) Polymet

1—I. R. C. (Durham) 15,000 chms, 1 watt
Metallized Resistor, type F-1 (14)
Lynch

1—I. R. C. (Durham) 20,000 ohms, 1 watt
Metallized Resistor, type F-1 (36) Lynch

1—I. R. C. (Durham) 50,000 ochms, 1 watt
Metallized Resistor, type F-1 (37) Lynch

1—Amperite Regulating Line Voltage Con-
trol, type 5A-5 (35)

1—Trutest Flush-Mounting Power Trans-
former, type 4C-1480 (33)

2—Hammarlund Equalizing Condensers, 2
to 35 mmf. (4A, 12A)

1—Hammarlund JIsolantite R. F. Choke,
type CH-8 (9)

2—Hammarlund Four-prong Isolantite
Sockets, type S-4 (3, 11)

3—Hammarlund Triple-Grid Tube Shields,
type TS-50 (5, 15, 23)

1—Hammarlund Screen Grid Tube Shield,
type TS-35 (18)

1—Yaxley Two-Gang, Four position Selec-
tor Switch, type F-6514 (21, 22) Best

4=—FEby “Ace” Binding Posts (1, 2, 27, 28)
Cinch

1—Trutest R-196 Audic Choke, type 4A242
(29)

3—Na-ald Six-prong Wafer-type Sockets
(5, 15, 23)

1—Na-ald Five-prong Wafer-type Socket
(18)

2—Na-ald Four-prong Wafer-type Sockets
(32, 35)

2—Crowe Short Wave Single Speed Tun-
ing Units, No. 88—Ratio 14 to 1 in 180
degrees

1—Roll Corwico Braidite Hook-up Wire.
stranded (Cornish Wire Co.)

1—Aluminum Chassis, 14 to 16 gauge, 12"x
11"x2” high—Blan, the Radio Man

3—Variable Mu R. F. Pentodes, type 58
(5, 15, 23)

1—Screen Grid 24.type Oscillator (18)

1—Full-Wave 80-type Rectifier (32)
Note: Numbers in parentheses refer to

corresponding numbers marking parts on

diagrams.

The S-W Fan’s Own 3-Tuber

(Continued from page 661)

Radio Freq. Choke, R. F. C. 2, Hammarlund
Short Wave Choke -85 M. H.

Audio Freq. Choke, A, F. C. 1, an old audio
transformer; see text.

2 Knobs

2 Vernier Dials (National or other make)

2 Tube Shields (National) (Hammarlund)

2-4 Prong Sockets (Na-ald)

4-5 Prong Sockets (Na-ald)

A Metal Panel and Chassis (Blan-the-Ra-
dio Man)
L1-L2-L3-L4 Coil data are given below.

| They are of the National type, with the

exception of the forms, which are UY

| tube bases.

Data on National “Short Wave” Coils
for use with the Short Wave
Receiver
The secondary winding of the coils is
shunted by 90 mmif. (.00009 mf.) variable
condensers. Diameter of coil forms 1%

inches:
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No. 10 coils, covering from 9 to 15 meters:
Secondary 2% turns of No, 16 Ennmel
Primary 1% turns of ‘\n 3-I Ena
Tiekler 3 turns of No. Doubla 8llk.

No, 11 colls, covering !nnn 14.5 to 25 meters:
Recondary #Y turns of No, 16 Enamel
Primary 3% turns of No. 34 Enamel
Tickler 3 turns of No, 32 Double 8ilk,

No. 12 coils, eovering from 23 to 11 meters:
Scecondary '11% turns of No. 18 Enamel
Primary % turns of No. 31 Enamel
Tlkler 3 turns of No. 32 Double Siik.

No. 13 coils, covering from 40 to 70 mm‘rs
Secondary 19% urns of No. 18 Fna
Primary 12% turns of No. 31} llnuble SIlk
Tickler 4 turns of No. 32 Double 8ilk.

No. 14 coils, covering from 65 to 115 meters:
Secondary %1% turns of No. 21 Enamel
Primary 21% turns of No. 34 Tdouble Cotton
Tickler 4 turns of No. 32 Double Silk.

No, 15 colls, covering from 115 to 200 meters:
Secondary 62% turns of No. 28 Fnamel
I’rimary 38% turns of No. 32 Double S1lk
Tickler 5 turns of No, 32 Double Silk.

No. 16 coil. Range 200 to 360 meters:
Secondary 98% turns of No. 32 Double Silk
Primary_47% turns_of No. 32 Double 8ilk
Tickler 7 turns of No, 32 Double 8ilk,

No, 17 cell. Range 350 to 550 meters:
RKevondary 167 turns of No, 32 Enamcl
Primary 83 turns of No, 32 Enamel
Tickler 9 turns of No. 32 Double Silk.


www.americanradiohistory.com

SHORT WAVE CRAFT for MARCH,

ARRISEN

5-Meter Waves Help
Fire-Fighters
(Continued from page 650)

Talking down to the ranger in the fire
tower, the pilot can also order additional
men and supplies, if needed, as most of
the towers have telephones.

Even during casual flights the pilot has
spotted many small fires and has pre-
vented them from growing to dangerous
proportions by establishing radio contact
immediately and getting a force of men
on the job. Amateur short-wave stations
have co-operated in this valuable work.

The entire radio apparatus in the plane
is mounted on a wooden board, which slips
behind the rearmost seat in the cabin. It
is entirely out of sight, being remotely
controlled from the pilot’s position. The
transmitter is tuned and left alone, only
the receiver being adjustable. The trans-
mitter uses two 12A oscillators and two 89
modulators, and obtains its plate supply
from a 250 volt dynamotor operating on
the plane's 12-volt storage battery. The
receiver is a simple affair, using two 37's
and one 89 in a super-regenerative circuit.
Frequencies of 60 and 80 megacycles are
employed.

The transmitting aerial is a fixed
streamlined rod sticking out of the fusel-
age. A short wire inside the plane is used
for receiving.

The sets are extremely rugged, and are
mounted on stiff shock cords to take up
the terrific strains experienced in land-
ings. Of course every single part is se-
curely mounted, as the vibration in a
powerful plane is continuous and terrific.
An ordinary radio set falls to pieces in
a couple of days under the shaking and
jarring.

The portable ground stations are ingeni-
ously constructed to occupy a minimum of
space. The receiver and transmitter are
combined in a single cast aluminum case,
which is set up on the top of the wooden
carrying case as shown in an accompany-
ing illustration. The lower part of the
box contains a storage “A" battery and a
bank of dry “B" batteries. This is by no
means a ‘‘one-man” outfit, but a couple of
husky fire-fighters can lug it through
woods and brush without much trouble.
The aerial is a Hertz di-pole made of
brass tubing. The whole ouifit can be set
up in about two minutes! All this appara-
tus is made by the Radio Engineering
Laboratories, of Long Island City, N. Y.,
well-known manufacturers of short-wave
equipment.

The writer witnessed a demonstration
of planc-to-ground communication with
this set-up, and was greatly impressed by
its smoothness and effectiveness. There is

no tinkering or hair-splitting adjusting to |

do; the stations are intended for opera-

tion by Conservation Department officials, |

not by radio experts, and must work with

the simplicity of a house telephone. When |

a pilot is busy watching a fire and keep-
ing the smoke out of his eyes he doesn’t
want to worry about tuning dials and the
like!

Other uses for practical mobile equip-
ment of this kind suggest themselves.
Police officials are particularly interested,

since the present radio-alarm systems, be- |

ing one-way only, leave a lot to be de-
sired under many circumstances. For re-
covery of drowned persons or submerged
objects, the plan is to have a plane or
dirigible circle overhead slowly, watching
for the shadow of the body (which is
often surprisingly plain from above), while
a party in a boat does the actual grap-
pling. With a “portable” in the boat, com-
munication is direct and rapid and the
body or object may be found very quickly.
During the World War submarines were
often spotted by planes in this way.

1933

LOWEST

MERCHANDISE PRICES

Now!

Our

“'DC MODEL

Usea two 230 tubes. Hntteriea Tequired nee two dry celle (or » 2-volt
storags ceil) and two 45 volt B Batteriea. If you have s G-valt storage

COMPLETE KIT ¢4.75
ACCESSORIES

Colls Wound 500 extra
volt Filament Tr-n-lnrmeu 95¢. Heavy l)may $1.35.

2
\ieelt‘ned TUBES, ully xunrnnteed for three monthe,  230—75¢. 201-A
39c. 227—48c, 56—60¢c. IN0—45c. OUther typer st lowent Prices. Largo
Dry Cella—29e. Lnrn 45 valt B Batterier—N8c.  [mported light weht
phuones—3$1.33. Betler xrade. very senmitive. ¥1.75

RCA

The seneationnlly populsr
12.500 MILE receiver—improved—refined

snd avsilable m enmplete kita that sre
80 epsy to mssembhle!
Khort Wave Cralt from eonstructors of this
remarkable two tube receiver. Praising its
exceptional performance
Purchasern of our moderniszed kital
Enfineering
turbabuted new fenturen such ma velvet regenerstion control with no detuning affe t.
ultrn low loss condensers nf ndvanced desikn. {riction drive (no backelash} veruier d al
for eany tuning, metal chnasia nnd panel for eficient shielding. eliminating hand enpacit v
und ather carefully selected and tested refinsmiente. resultink in a teceiver thut by Iur
cutherforme the original!

Thene Lita pontain »very necossary part of highest quality. All high frequency inau’ 1=
ton is Kenuine Bakelite. The coils. which tune from 15 to 115 meters are wound on polish -d
Bakelite forms,
crystal finished chamis and panel has ali holes needed to mount the apparatus nnd th s,
toxether with our comPlete. detailed inatruction sheets. simPBlifies conatruction.

Only by purchasing in large quantitics aze we ennbled to offer thess neat. profrasio. 3l
appearing sets at such an amazingly low price! And the parte nre all first grade. too!
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REAL EVERY THIN{
SERVICE GUARANTEE

The Improved Doerle
' 12,500 Mile Two Tube
Short Wave Receiver

DOERLE

Read the letters in

4.75.

Muny sre from

Department  incor.

The socketn are Hakelite. All lonses are minimized! The sttracti‘e

AC MODEL

Usea two of the new type 56 tubes or two 27's. Power i obtained frc n
the Model ED pack listed below or from any good oliminator deliven
90-200 volts and 234 valis. Or it may be run on s 2H veolt filami wt

transiormer mnd two 45 volt Hatteries.
9‘
L] Q'

COMPLETE KIT
Either wet or power pack completriy wired and teated—82.25.

Colls Wound 500 extra
MODEL ED Power P-ell—l)-llveu- all power for AC Receiver.Tlea y
trahrlotmet mnal extra filtering insuren qum reception on slort wave s
Plugs Ihl&l]ﬂ volt. 60 c¥ele house line. nriped metal chases. Ur

COMPLETEKIT ¢4 8¢

For 116 volt, 35 cycle — $5.85

The Old
Reliable

They were good before —

NOWTHEY'RE EVEN BETTER!

Features that really mean something—

SQepeen Cirid Detection and Pentude Audio with "TIRANS-X" C'oupling
{An exclusive Royal developnient insuring maximumn transference of
energy and high rignal gain)—Smooth regeneration control—Ilual
Ratio Full Vision Dial (80:1 for ultra-fine tuning}—l.arke plug-in

coils covering from 14 to 200 meters—Amateur band sp

svailable—Combletely ancloned and totally shielded Ly an attractively
riectly desitned
and carefally consxtriucted of the finest miaterials (not jusxt thrown

finished art mets]l cabinet with hinged covel

together ti xell at a price!).

ROYA

Now Use “TRANS-X" Coupling

SHORT WAVE
RECEIVERS

coils

ORDER YOUR ROYAL TODAY ANDSEEWHAT A REALLY GOOD RECEIVER CAN DO!?

—ROYAL STAR —

—ROYAL CHIEF—

ROYAL OLYMPIC

( The famous Model RP) :.u"rn:ln'm"u.';..;a‘i'n':a}—ibﬁd’i:.: :‘:'::: A four-tube receiver that shntters all recon s
A two-ruber with « aerling pedicree. Thia | of high rain type 232 sereen xrid radia fre | o7 Rerformance, quality, ao R e £
remarkalle receiver is not tn be confusrd ?‘ ene‘y mplification. in':mwr“‘_ n hiEl, Eaim ecreen "Id T
aith poorly demgned setn cheaply  thrown iy Y ]7 64 amplifier atage and mn addilional boost ¢
S o s e L oot P Class A audio smplifir tube for suner d -
(Lo .,51 232 euper-sensitive drteetor and s Complete Kit ..$14. 70 namic power, A separate cuntrol to moduls &
(Lype power pen $25.00 ROYAL "eslnd Tubes. 3.7 the signal down to &nY desired level is ancth,r
ist Price $]4 70 Full Set of Batteries for any featire. Laea two 232, ane 230 and one % 3

SPECIAL ROYAL _ 3.8

Complate Wt . oiernioras e .51 Lin Price. .. oeriinreenns $35.00 20 5
ot ROYAL Short Wave Trﬂod c CHI F BPECIAL o o)
"“ 32 A E Complete Wit.. ... $17.61
THE AC STAR with =n additional 'y,.. .'.; ROYAL Tested Tul 4.5

——AC STAR —

List Price
. \ SPECIAL
1 the new type 5K super-control
" { priioden, & 27 peniqde wiio LTy v L
fie

used s screen grid radio ln-qu: uny am

" $26. 46

523 52

o AC OLYMPIC —-

A DelLune AC Operated 1rtc¢in-r em .

fomened for humls ‘,‘,‘,"“ peEL hor ploying two 58, a S6, a47,and a 280.
Li $40.00 $23 52 ENORMOUS STOCK OF RADIO List Vrice.

z::: A $20.58 FIf we haven* t!ot l1 we will get it c - ”:‘ R,

SOTRS Tencd"'l"ﬁi:'u """" 2. for you ANO SAVE'YOU MONEY ! "oV, L e sted Tobes 38

ROYAL Appearance may be copied — but ROYAL Performance cannot

SEE JANUARY Page 5§59 And FEB.
Page 619 For Some Real Bargains!

Send for
CATALOG -

REMEMBER!—We are nntionu! distrilnttors for the following
we can ~upply all your radic nsterial at REAL

linen and w.
\\ll()l ESALYE, PRICLS

Royal, Universal Microphone. Jewell, Eby,

Mayo, Weston, Readrite, H.mmlrlunt‘i Cardwell, Bur-
gess, ote., ete.

HARRISON RADIO CO.

National,

SEND YOUR ORDER NOW OR WRITE
FOR PRICES.
Pncen F. 0. B. Nrw York.
posst Kequired
VISIT QOUR SALES ROOMS, One block
south of Cortlandt Street.

Hew Y;

b

Dept. 017
1432 |

% % THE HOME OF FOUR STAR SERVICE 4

wwWwW americanradiohistorv com
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“HAM” ADS
Advertisements in this sectlon are inserted at 3¢
per word to strictly amatours, or (0c a word (8
words to the line) to maufacturers or dealers for

J cach Insertion. Name, initial and address each

count as one word. Cash should accompany all

“Ham” advertisements. No less than 10 words
are accepted. Advertising for the April

should reach us not later than Feb. (8.

FIVE SHORT WAVE BLUEPRINTS. SEND
26¢ (coin) for these five real DX getters.
lSupm}-q Ei,ngineering. 1313-40th Street, Brook-
yn,

SHORT WAVE LISTENERS CARDS, JUST
what you need for reporting the stations you
hear. Write for free samples today. WIBEF,
16 Stockbridge Ave.. Lowell, Mass.

SWAP. NEW STEWART- WARNER CON
verter and R. C. A. Teleplex. What have you?
Joe Frasketi, Weirton, W. Va., No. 473.

PLUG-IN COILS. LOW LOSS, 14-200 M, AND
R. F. choke $1.00. M. Carney, 2041 So. Ken-
nison Drive, Tolede., Ohio.

WORLDWIDE KNOWN SESSIONS ELECTRIC
mante] or desk clock, for D. C. and A. C. cur-
rent, beautiful design, black and silver, raised
numerals, bent glass, $1.66, parcel post, pre-
paid U, S. A. Gold Shield Products Co.,
112 Chambers St., New York City.

BELGIAN, JEWELED STOPPANI COMPASS,
made of phosphor bronze, fitted in hard wood
case, 4x4. may be used as a galvanometer, for
detecting electric currents in experimental or
conventional radio apparatus. Ideal surveyors
and sportsman instrument with elevated sights
(worth $30.00) $4.50, parcel post, prepaid in
U. S. A. Gold Shield Products Co.. 112 Cham-
bers St., New York City.

SENSATIONAL MICROPHONE VALUE—UNI-
versal model "Y' —Experimenters single-button,
watch model type, 200 chms. Pure gold spot cen-
ter diaphragm. Only $2.00, inciuding valuable
1933 general catalog with diagrams. TUniversal
Mlcruphone Co.. Ltd., Inglewood, Callforma.
1—$18.00 CROSSMAN AIR GUN, $7.50. $75.00
Victoreen B.C. Superheterodyne, 5 volt D. C.
model, 8 tubes, for $15.00, includes Weston
meter. 1 Naticnal B.C. Sereen Grid Tuner
(110 v. A.C.}) and Thordarson Power pack, 8
tubes, make offer. 1—6 foot R.A.C. Victor Ex-
ponential Horn with electric pick-up, make
offer. Satisfaction guaranteed. Dataprint
Compnny. Ramsey, N. J

TRANSFORMERS REWOUND OR BUILT TO |

your order. Speaker field coils. Pembletor
Laboratories. 921 Parkview., Fort Wayne, Ind.
PLUG-IN COILS ON BAKELITE FORMS,
15-200 meters, four for T5¢ cost paid, WIBTE,
455 North Warren Ave,, Brockton. Mass.
PLUG-IN COILS. SET OF FOUR WOUND
on bakelite four prong forms, T75¢. Tune
15-210 meters with .0001 condenser. Noel,
419 Mulberry, Scranton, Pa.

TUBE BASES, FOUR OR FIVE PRONG,
bakelite, 114 inch outside diameter. Brand
new merchandise bc each. Noel, 419 Mul-

berry Scranton, Pa.

CODE MACHINES, TAPES AND COMPLETE
inatruction for begmners or advanced students
—Dboth codes—for eale or rent, very reason-
able. Rental may apply on purchase of new
equipment. Special offer to amateurs. Extra
tapes for all machines. Instructograph, Dept.
S, 912 Lakeside Place, Chicago.

SHORT WAVE CONSTRUCTION KITS, SETS,
Supplies. Wholesale Cataloz Be. Federal
Radio & Telegraph Co., 4224 Clifford Road,
Cincinnati, Qhio. -
SELL PILOT AC SUPERWASP COMPLETE,
tubes, powerpack, cabinet, coils, fifteen to five
hundred meters, forty dollars. 1en Erickson,
Whitehall, Wise., o -
CELLULOID ULTRA SENSITIVE PLUG-IN
Coils, set four 19-210 meters $1.00. Any band
25¢. Free circuits.
23rd Ave.. Oakland, Calif.

ANSWER FACTORY CAN HELP YOU WITH

that receiver, tranemitter, antenna. Send
problem and ask for quotation. All work
supervised by HRobert S. Kruse, RFD No. 2,
North Guilford, Conn_.___ -

SHORT WAVE RECEIVERS, ADAPTERS,
power-packs, described in or other
magazines, built to order, wired. Send speci-

fications for estimate. Lowest prices. All
work guaranteed. V. Narvydas Radio Service,
542 Lorimer Street, Brooklyn, N. Y,
TRANSMITTING PARTS BOUGHT, SOLD,
traded, Bulletin 3c. Spear Company, Wa-
terville, Ohio.

Modern Radiolabs, 1508

SHORT WAVE CRAFT for MARCH,

| What Say, Gang?

Editor, ShoRT WAVE CRAPT:

Ever since I began reading SHORT WAve
CrRAPT I thought I had better comment uponh
such a very "FB” magazine. I have not seen
very many letters from Canadian readers, so I
take this opportunity to let you know just how
your magazine was getting along in Canada.
To make a long story short, “it's the berties.”
I like it because of its very instructive contents
which are so helpful to all who are interested
and it sure lives up to the name “The Radio
Experimenters’ Magazine.”

| 1 have been off the air now for a month or
8o, during which time I have been rebuilding all
my apparatus. I might say that I have been
busy building my ncw S-tube all A. C. receiver,
which I think is “FB"—if I say so myself.

The reason I mention this is because I thought
perhape others would iike to see just what kind

| of an outfit I'm using as a recciver here at the
“gshack.” There are several novel ideas incor-
|porated in the receiver which I think would
appeal to all who want to build an all A.C.
| “ham’ set. What do you say, gang? Would
you like to get all the dope on it? If so get
your letters into the editors and I'll do my part.
I'm satisfled now that I've got something off
my chest, s¢ I'll not take up any more room in
your “mag.” and let someone else say something
for a change.
I'll be waiting around for your next issue so
I can see this in print and would like to say
again that
Jimmie ham was puzzled,
We sat back and laughed.
But Jimmie’s no more puzzled
He bought a SHORT WAVE CRAPT.
Best 73’s to you and thanks.
FLOYD GRIBBEN, VE3LR,
98 Glendale Ave,,
Toronto, Canada.

(Let us have the dope on your new fire-tube
A.C. receiver, Floyd. as we are sure that all
SHORT WAVE CRAFT readers and fans will be
plad to hear all about it. We do not believe in
publishing every fire-tube receiver that comes
down the pike but we do believe that fire tubes
are capable of doing some mighty fine work in
a short-teave receiver, if they are properly used.
So here’s hoping wou will send us the “low-
doun” with diagram, photos and the *‘whole
works” soon.—Editor.)

A ‘“Wire-less' Lead-in

llSCREWED
T0 BOTH

SIDE VIEW
¢ Latest “Wire-less” Lead-in from Germany

www americanradiohistorv com
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A Condenser ‘‘Mike*’
for 10 Cents!
(Continued from page 665)

611”. Here is work to be done. And
work of such a nicure that you had best
take it to a machinist, although some of
you are perhaps prepared to do it your-
selves. This inner wall must be ma-
chined down, leaving the external small
ring intact. It should be turned out to a
depth of .01”, PLUS the thickness of your
backplate. For instance—if you have a
backplate of .05”, the wall should be turned
down to a depth of .06”. Thus when the
backplate is put in place, there will be
a space of .01” hetween its face and the
top of the adaptor, or, in the case of the
finished mike, between it and the di-
aphragm. Now you see how this external
ring acts as a spacer between the back-
plate and the diaphragm.

Cap to Have Larger Hole

When you are having this work done,
you may as well have your machinist turn
out the cap, toe. This is turned out from
the center, so that the hole is exactly
centered, to a diamecter of 19/16 inches,
so as to fit over the top of the adaptor
when the mike is fully assembled. When
the mike is assembled, the diaphragm, cut
so as to just fit in the cap, is placed over
top of the adaptor, and when the cap is
screwed down the diaphragm is stretched
quite tightly. But we are getting ahead of
ourselves.

Assembly of “Condenser Mike”

After the cap and adaptor are ma-
chined out, the next step is te assemble
the adaptor, backplate, and case units.
The backplate is made ready for assembly
by soldering, as in the diagram of Fig 2,
a flatheaded screw exactly in the center of
the back of the backplate. This screw
must be long enough to go through the
back of the headphone case when the
adaptor and case are put together. Now
drill a hole in the exact center of the
back of the case. Inasmuch as the case
is of metal (it must be, to give us a con-
nection to the diaphragm), this hole must
be Iarge enough so as to prevent the screw
from “shorting” against the case. Now
obtain either an insulated washer large
enough to cover this hole, or bolt a strip
of bakelite across the back of the case,
with a hole in its center to accommodate
the screw; the method used by the author.
This done, mount the backplate and adap-
tor, and place a nut on the portion of the
srew projecting from the back of the case.
Tighten it down, tight enough to hold the
backplate assembly firmly in place, but
not so tight as to buckle the backplate,
This would not do. After obtaining the
correct tension_ here, it is advisable to
solder the nut in place, so as to prevent
loosening or turning. Now screw another
nut in place, for establishing a connec-
tion between the backplate and its termi-
nal equipment. The other connection may
be made at any place on the metal case of
the mike.

The condenser mike is now practically
finished, the only remaining operation be-
ing to put the diaphragm in place and
stretch it, by screwing it down with the
cap. Serew the cap on just as tight as it
is possible to get it, making sure, how-
ever, that the dmphragm does not buckle
during this process. The tighter it is, the
better the voice quality will be. As was
said before, the best diaphragm to use is
one of Duralumin, of about .002” thick-
ness. Whatever you use, it must not be
over .002”, and do not try to use tinfoil!

A cross -section view of the mike is
shown in Fig. 3.

Now that the head is ready to be
mounted we will discuss some of the cir-
cuit requirements of the condenser mike.

Mike Should Be in Shielded Box

The first point to be considered is that
the head must be mounted in a heavy
shielded box of some sort. Otherwise pick-
up of external interference will be greater
than the voice pick-up. It is absolutely

(Continued on page 701)
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How Altitude Variations
in K-H Layer Were

Recorded
(Continued from page 666)

If one does not use super-sensitive film, it is
necessary to increase considerably the intensity
of the light source illuminating the mirror of
the galvanometer of the oscillograph.

A New Recording Method

. R. Gilliland and G. W. Kenrick of the
Burenu of Standards in Washington, D. C., have
described in No. 5 of Volume 7 of the B. of 8.
Journal of Research a modifieation of the Breit
and Tuve method which gives a eontinuous regis-
tration of the variations in height of the differ-
ent Kennelly-Heaviside layers. This new method
needs only a few centimeters of film (less sensi-
tive and affected by a less intense light than in
the ease of the method previously explained)

and needs only the observations of persons not

highly trained.

Taps very short and spaced a few hundredths
of a second apart are sent out by a transmitter
automatically operated (an interrupter run by a
synchronous motor In reception, instead of
sending the *‘spot directly to impress the film, it
is reflected on a revolving mirror run by a metor
synchronous with that making the taps.

If one then replaces the film by a screen, one
gets a fixed projection of a single group (pro-
duced by the superposition of all the successive
sroups); in other words, a projection looking
like Fig. 2. If the synchronization of the two
motors (that of the transmitter and that turning
the mirror) is steady, the position of tooth S,
due te the direct wave. remains fixed on the
screen (the distance between the transmitter and
receiver being of course always the same). At
the same time that the layers vary in height, the
distances between tooth § and the following
teeth vary aecordingly: the tecth Ci, Col and
Co2 are then blaced on the screen with respect
te tooth S.

If instead of a screen one places a slide with
a narrow opening paraliel to and above the line
of the rest (arb in Fig. 2) of the teeth, or the
base line, and if one slowly moves behind this
opening and parallel to it n sensitive film, each
tooth will make a line on the film: the tooth Sa
straight line and the other teeth lines more or
less wavy, registering the variations in height of
the different layers.

Hints on Apparatus Used

The material needed for this method is sche-
matically represented in Fisx. Here are some
practical points stressed by Gilliland and Ken-
riek.

The transmitter was a yuartz-controlled set,
the interrupter being connected in the grid of
the first amplifier. The receiver (6 kilometers
from the transmitter) was of the type with dou-
ble change of frequency. Its second detector
was followed. by a very low frequeney amplifier
operating on the oscillograph. The sy nchrenous
motors were of 1,800 revolutions per minute re-
duced in the ratio of 127 to 64, a ratio chosen to
lessen the effect of variations in the current.
The film was moved by the motor activating the
turning mirror.

The speed of motion of the film was 75 centi-
meters (30 inches) in 24 hours. The cost of the
film is here reduced practically to a low fizure.
The luminous source was an incandescent bulb
of the six-volt automobile type.

Fisure 4 gives the reproduction of the regis-
tration obtained during 8% hours between 5:30
p. m. and 2:16 a. m. June 13, 1931, on a wave
of 4,046 kilocyeles (74.30 meters). This regis-
tration shows the slow elevation of the lower
layer from 241 to 309 kilometers. Here one
notes also the fugitive appearance of intermedi-
ate lavers between the lower and upper layers.

These experiments have in particular confirmed
thege puints : K.

Data Confirmed

1. That the height of the Kennelly-Heaviside
layers is. except for a few receptions, the Ereat-
er, the higher the frequency of the waves in
question. 'Thus at the same hour of the day (1
p. m.} one gets in the course of an observation
for layer E:

(Continued on page 688)
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356 BROADWAY

MARCH,

ALBANY NEW YORK:

EVERY.THING 10D &Y WNLLT DAVE IS

GUARRANTELD At nvmmn =l

OPEN EVENING - WRITE FOR OUR FREE HAM SHEET T0-DAY.

CARDWELL—NEW LOW PRICES—TRANSMITTING CONDENSERS

Cardwell type 147-B, 440 mmi., 3000 v, each $ 4.95
Cardwell type 164-B) 220 mmf.. 3000 v., each ) 2.95
Pilot AC Super-Wasp, 6-tube, wired and asseiabled, in eabinet, ench. 32.00
Signal Corps Bugs, similar to Vibroplex, beautiful job, each 8.75
DECORATE YOUR SHACK AND IMPROVE YOUR PHONE QUALITY
Excellent 2-bution mike. sold diarhrugm. in 936 hith tink-rtand all cant aluminum. YOUR CALL LETTERS east fn top fin, | week
BBl IS TS 1 o i m e eomm s 6 e ke e s e R 6 4 e e R e e e e ... 35,25

BALDWIN Tyne Cphones, pr. $3.39; Type G. pr $ 4.95 PUBLIC ADDRESS EQUIPMENT
BALDWIN Type N. fentherweicht. latest model. extra. n PAM \mphﬁm

wennitive, pai 7.95 PAX ( B PAM 20, o 2-' "50°s. 2-'81r, ench, .$45.00

T wuit. eath

]'A\] m PAM LT, uu 27,2510, Rl o

G. F;_‘ M :-n NEON BULBS, each 45¢: P '| cuch,
€: 2 wal o Many nther type Samean A mulifier stuek. W t
DYNAMIC SPEAKERS. 6 v. or 110 . DC field. eueh. 2.9s Untvorsn licrephoaes—iatest 1 bt ot i
ARSCO 50 watt sockets. SPECIAL at .63 A P tial o B Ranad ik i I iTeald
AC\IE lnn\ B. 40 v. C Elim!antor, dry. complete with uonucme--f-n h"dp (b S, P Do 28.00
,,,,,,,,,,,,, 6.50 | Model BRB \ .
WIAT A BUVE NEY NATIONAL §& 500, romplnts Bty Cpa e one WM SSOTGDswm e OV o
with NATIONAL POWER FACK and TUBES. li-t $140, U‘IIVLHSAL MODEL A—Awmerica’s most highly de
our price S'ECIAL at, 55.00 veloped single button microPhonc.  New heavy.duty
Latest Model NATIONAL SW3 DC or AC complete with 3 desixn with screen. ench 8.65
wets ol bund-spread coils. 31.00 "h!f-n: :ltnd-d EE 2-button 14.00
Lena_coils, $20.00. NATIONAL V] : niversal Model 37.s0
by l4““‘50. enel POWER PACK. lin 3.00 Ur{"rrmll\lnd.»l 'qnuf An exeeptionally efficient small. s
- £
Hanmarlund COMET PRO. luteet NEW AND_IMPROVED e ecnents e i nelare BO oot Bl faced Bor:
MODEL. in stock. Write for confidentinl Prices. We have these n. 3-foot eord. 314" hich 2.65
new odels in stock, A\IERICAN Mexdel El. Doubl: nlnn Microblmne
OUR METER SPECIAL CONTINUES ! e T i oy S e 295
\u:’\\ 0:‘:;';{-':(:“ l.~[‘()V Motel 301 on 3167 bakelite an. CLASS B MODULATION EQUTPMENT
el cac 3.00 ARSCO—F; to 2.°46
Other NEW \\’“hTC“ “Model 301 millinmmeters. ench Chu- B A W 'd\{. ?°mC‘
$5.80; JEWELL. each. NEW ) 5.40 5.25
USED millinmmeters. Jewell or Weston. cach., 3169 uwco Fr.num B Trun-mlmer 48 "034 Cluns )
Weston GALVANGMETER 0.100 earrent- Baunred. Mod- Model 10 2-'03A or 252 modu requindnry
1 425, ear ;-! output lrn'nu'nrn;n-r cartien B3C plate currtnl to modu-
3 \
w,mn: STUDENTS GALVANOMETEI. 0.0.30. Model _ R"g"c%'oif:h.{g"‘.i(?i,‘,?gf';‘:‘,’f Dt P,
376, eu . ranklin CI Trabal 1
Wosion 0125 and 0-260 ms. Thermocousle millivm. " I’-ﬂ.zl(i‘;%;l;]%'gl: 1-.:? ":" "s';m"' LT 3
n tor m load. per D 80
11OT OFF —Ju h " o ARSCO-Franklin Bpecial late Tennglarmer. low regula-
METERS. What hams hve |:-edtdn!ory:lllo‘h'l il a ian for Cluss B work. 413-0-415 7., 3-2)4 ». 6. windin
meter of fenl Qm-llli DArm.n:;l movement. Jewelled: 317 \J?L%glF\L'illl fh R - - 5.50
i H heut: 210 adiist A, N, s -Feanklin Specinl Class B Filler-ehoke. hy. 2O
. I AU i, =L ANRee:mabn ol mu. S0chmia - 2.95
Millismmeters. 0-100, 0-200 ma.. list $4,75; net. -$ 3.32
uc \’ollmelm A moom,m./\nu,: e ARSCO TRANSMITVING FILTER CONOENSERS
5 25 “!\'ndr : . grwte G, B osecti n?_ }“l”‘m"‘ xed mml
AC N ltineters 0-16 .. Tint $4.76, n . slnek erackled-enanel st , pereelain bigh-voliage tormina
J-llrr:,,n":“:;ru.dbulmn MIRE TRANSFORME mont. 2| byhingn s YEAR UNCOXDITIONAL (UARANTEE, | l
hull o 1.7s 3 P00 o
Jeit -hutton 3 2 . = 1 mid $ 1.75 5350 512 s _8.00
efferon Double button MIKE TRANSFORMER. maunt’ 148 i 133 143 12:09
Jefferson Mntehlng Omuun. . 2 tapa 10 coople ° 4 mid. 4.50 10 °° "‘ 75 22.00
PP or » single 112,171, 231, 23:1 Tan. "¢5 2!7 ot 250 tubes ANSCO Wavemeter, hinrdwnod case, complete with
10 an¥ hich. low or medium impedanee vaice coil or mag- and 80 meter coils, individually cnlibrated. each $ 4.95
nh K neluding meler coil .95
ll!l““' :;“FHGF' {“"i 'H‘(‘ldeg"::'ne ACAME Enamcled Copmr.‘n?:: Y o 7 >
Sor H 190Mr.....% 65;.\ é.'ggrn. .$ .90 00 1. $ 1 30
1... 00 .I
" Ton 185 2001t ] 300 | z 55 AlcscocuvsTu.m N, Celotex.iined wooden cousta
. runsposition Insulators for Receiving Amcmm 159 ;mln-mlure box, s ulr lhﬂmnmntl' hl mr--nllhc
. 1 it i’
GE( éE‘ Bh.mluﬂ Insulators, per dosr. $9¢: 3 dor. far 1.49 1..-;;“‘;‘8“ complete -mb ml ustable moldﬁl u.ﬁl'::'g
LATEST (\Vlr;‘ker)m{lFf\“ICALLBOOI\ or AMATEURS 5 dustbroof cryatal holder .. 6.25
Fall it 11 Catlia Bac 2 O e a6 e B o Tour ol sus0
' SILVER-MARSHALL TRANSFORMERS SPRAGUE REPLACEIMENT CONDENSER SECTIONS
N0 Istork 2-.1‘-;‘4"“-]1" 3 ":.'rlﬁ enchi. g.:'s) 'NF:\:’- Beeswax dipped. no hitch: foit terminnle. Splendid
o220 M rieme AP I 5 merehnodipe.
N lms‘pﬂ;w“r‘r"lmn-(ormn“?““ Mt{}'l‘ 50 ma., ench x§:33 1 to :'!Soﬂ\nll 3 te B"m’“l’“ -'-'mld-Tr;g:ths! -28
\lu lmgerannne llhenrv"mumn 90uhm-DC each  5.00 alzes. cach & .22 sizes.onch... % .28 2510 4 wf
"l'm'em-.f]o"w"‘ Tranaformer. PP 845' to 5007200 ohm 750 1. ench .25 5/2. mi.each .30 ac .38
cmel . 1.5 m(d.. ea. 730 Zmfd.ea -30 12mid. -4
PROVED 25 WATT TUBE
Our v'n:meﬂ;ml department han coopernted with the mnl\ul’ne e development depariment in n complete Dvorhuul of lhe 25
wutt tube,  Inits new and improved form it hus withstood nr .nd purger voltagea fur in excens of ita eating of B30
mdnlunp-tl“ucu‘t:ln::‘:;nl;gli :73’1:" ﬂ:‘;n itx 25 watt rating Irl.ahort iten renI‘EMA .l_v?v nut _-‘-.Iuhtly overatie 210; T35 . ﬁl--s".95

800 Heavy Duty Mereurv.vapnr Illr(lﬁrrl ﬂth -% 1.40 GU. N USED TRANSMITTING
866 EXTRA HEAVY DUTY. mt. evlindr»..i ARANTEED B 0 IuBES
late. eath un ond. KuaTRntee le() liurs r' service, cach 3.35 RCA QA "‘“dmm."'“" o RCA UV"]I -ch 3
G.1162 NAYY 5-WATTERS. n dosen for i00 C 204A. wnedt Bukin € -
13, fine odulator practicalty new 250 watts. ench
Firat Quality. Unrond. . E1 ch
90-day 1000 Gunt. W.E. 211D 50
Guarantee  Triple Teot RLLx tibe sl e Receiver. Model
13-wntt 210°. — .$1.20 $1.78 ABRIEE No, 710 ANALVSER tonte all nei uben and 6
250's nnd 281's, 1.20 1.75 rm-m; vnh ngenand curcents. WRITE FOR LOV«ES’I‘ PI(ICE&-.
18 v. Semeter "m- toP &rid connection. READR Ko. 850 CAPACITY TESTER. mensures
50 3150 El. Ec-rnm VTICH e wel i as PAPER candenners. bench
I M MY Iltchﬁer 73§ v. fil.. ench 1.60 2.50 tegt ar opernting condltions, list $15.00; ne! -25
330-M ar ,q e .75 90 JEWELL No. 107 Junior Tubeschackar, BPECIAL 5.95
RT1 ar R85, EW TYPE. each. 1.40 1.90
2, each .50 75 ARECO SENIOR PP 245 TRANSMITTER
Hleavier Duty. 1000- p.,.,,, Unmndjrlgn-\] Guarantee. Comblete with power pack and tRhes, IPECIAL st $16.25
46. lyiron.co.. % .75 "58.en. $ .85 570rss.m. $ .80 ARSCO 2-TUBE RECEIVER
38 [y tron. ea 1.25 237. e 90 238 ¢ L 1.25 Unes 2 type 230 tuhes in tegenerative detector and 1 AF
. 1.25 staga. Complete with tubes and coiln for 20, 40 and 80-
RCA UX.2 _w ea  .75; 3for y 2.00 meur fum bunde. in mnhnznny-ﬁmnhed wooden csbinet.
DeForeat 510. cach 3.85 RCAUX 230 or 231. rach .99 | B.25
CECO UX zdo. en.. . .B9 Lt Crbinet 8.00
TRANSMI!IEHS AND RECEIVERS BUILT TO ORDER TO YOUR SPECIFICATIONS. WRITE FO
ECHNICAL DEPARTMENT 1S AT YOUR SERVICE. STATE YOUR SP CIAL NEED: ‘roqusc‘NR EUEO'II"}HEJNS' ava
RSCO QUARTZ CRYSTALS
\1nd- of best ezade nrnul mn !lu'\r'l rround to your npecuﬁed requenry n &0 or 160 meter band. nccurncy cunranterd within.1 of 1°
dude, Complete with dustproof adjustable molded B-kolne Imld.-t equipped with wlqn-l-or»od FLAT. enct 53 75
410 m.-n-r ba c-m- 7.50
Preeision X 1.00

LONG DiSTANCE
PHONE

4-5748
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TRAIN TOBE A|

A

THE TINKERERS DAY IS DONE!

vital that you become a Radio technielan through

|

It's
R. T. A. teaching NOW! New, complicated circuits . . , |
new tubes . . . the approach of populsr television . , .,
all require profersional service men. Their future {is
secure—their opportunities to make
limited. And A. can place you in thelr ranks
quickly—eusily—and surely through interesting home
study that's understood by anyone who can read English.

SET ANALYZER—
AT NO EXTRA COST

Included with R. T.
Tralning 18 this excellent set
analyzer and trouble shooter.
After a few lessons you will
know how to use it, and It
becomes an Immediate weans
of earning as you learn. Man;
R. T. A students make far
more thin enough to pay for
thelr tralning by spare time aervice ")
work, using this analyzer. n ad-
dition, R. T. A. gives you life membership in a great
radio service men’s associatlon with the Privilege of con-
sultation on ‘‘tough” problems at any time, and an
eémployment service that works to keep ¥You at work

WONDERFUL OPPORTUNITIES NOW?

You don’t have to wait for a dim and distant future
a8 an T. A. professionol Radlo Technician. Even
though there was never another recelver built—even
though all the tremendous progress in this gigantle In-
dustry stopped—there would be enough work in condl-
tioning and reconditioning the sets now in operation
to sssure you & good living. Look into this great fleld
of profceasionol radio service work, Learn, too, of the
many other glowing opportunities open to true Kadlo-
technicians in this fleld, Fill out and mail the coupon
—it will bring you FACTS that will surprise you—and
that may opén Up for you & Dermanent way out of
depression and job-fear.

FILL IN ~MAIL TODAY

RADIO TRAINING ASS'N. OF

, Dep't. SWC.3 4513 R ‘"E:v's:"‘“ m, =
Band me the FACTS shout R. T. A. professional inl

I m:::rﬁuilh informmion about tl\‘: upponun’i‘t.iu in tEol :u.-llt

money are un-

eld, without obligation I

ADDRESS. .. e i cireseevereeee l

PRECISION BUILT!

l Actual photo-
| graph showing
relative sizes of
watch and Mid-
way condenser.
The condenser is
# Midway Feath-
erweight 2 gang
condenser for
broadcast receiv-
ers, 375 mmfd.
per section 3%"”
(back
panel) 3" i
and  2%" high
(with plates ex-
tended), weizht
8 oz. Note sturdy
construction.

The preciston-bullt CARDWELL Midway "‘Featherwelght’’
is different from the ususzl small size condenser—as alif
ferent as a fine timepicce is Jdifferent from a dollar watch.
The rkoodness is built in—to stay. bDecause gkllled artisans
not  rlviet  presses—are employed in assembling all
CARDWELLS.
Midway condensers are made for both transmitting and
recelving, single and double or split-stater, |
Send for literature describing many other UARDWELL
conilensers. for recelving and for transmitting on high
or low power.

The Allen D, Cardwell Mfg. Corp'n.
85 Prospect Street. Brooklyn. N, Y.
“THE STANDARD Of COMPARiISON'"

ATENTS "BRaUw
P COPYRIGHTS

Consult us about how to protect your |deas. Send

tolay for our FHREE book-—"How to Obtain a
Patent’”” and FREE “‘Record of Invention” blank. We
have successfully served thousands of Inventors. Highest
references—prompt  service—reasonahle charges—deferred
payments.

VICTOR J. EVANS & CO.

Registered Patent Attorneys—Established 1898
651CC Vietor Building. Washingten, D, C.

| be short (one-half inch at the most).
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The Beginﬁers 2-Tube “Go-Getter”

(Continued from page 651)

is finally assembled, in order to have it
read exactly 100 at the maximum capacity
setting of the tuning condenser. Finally
fasten the panel to the baseboard by means
of the two screws at the bottom of the
panel.

The next step is to mount the tube
sockets, the coil socket and the audio trans-
former on the baseboard. The audio trans-
former is mounted at the extreme Ieft
corner of the baseboard (you are looking
at the rear of the receiver) and fastened
securely. Next mount the sockets for the
audio and detector tubes. The detector
tube socket must not be placed closer than
two inches to the audio transformer as the
iron core will cause serious radio frequency
losses in the detector circuit. The audio
tube socket is placed with the “G" and
“P” terminals toward the left corner of
the base-board, while those of the detector
socket face the right corner. This method
of mounting allows much shorter wiring
than would be possible with any other
method.

Position of Coil Is Important

We now come to the most important
item in the whole job of construction—
placing the coil and its socket. The coil
must not be placed closer than two inches
to any of the parts in the circuit or the
losses mentioned above will rob the re-
ceiver of its efficiency. The socket is
mounted on one or two bushings (depending
on the type of socket used), one-half to
one inch high, and placed with the “G*
and “P” terminals facing the rear of the
base-board. Place the by-pass condenser
(C5), flat on the base-board, as close as
possible to the Resistograd and fasten it
securely.

Wiring a Simple Matter

We are now ready to wire the set. Use
either the flexible hook-up wire or the usual
No. 14 tinned bus wire. Solder all the con-
nections by using a kot soldering which is
clean! Be sure all wires to be soldered are
scraped clean! Always use the rosin-core
solder and the least amount that will make
a good contact. Do not use metal clips or
“lugs” but solder direct to the metal parts.
The wire from the grid terminal of the
detector socket to the grid condenser musﬁ
A
the other wiring must be as short and as
direct as possible.. Avoid making sharp
bends or turns. A complete wiring diagram
is shown in Fig. 3.

The grid condenser (C2) and the plate
by-pass condenser (C-4) are supported by
the wiring. If the 5 megohm grid leak
is of the “pig tail” type it can be soldered
directly into the circuit. Do not run the
grid and plate leads parallel with each
other!

While short wiring of the audio ampli-
fier is desirable, it is not absolutely neec-
essary. These wires are carrying battery
and audio frequency current and may be
up to several inches in length without caus-
ing appreciable loss in efficiency.

Constructing the Plug-in Coils

After the set has heen completely wired
we will proceed with the construction of the
plug-in_coils. These are wound on dis-
carded UX tube bases. Five are required to
cover the short-wave spectrum from 10 to
100 meters. The specifications for the com-
plete set of coils are as follows:

Turns Turns

Band onLl on L2 Size Wire
10-20 meters 3 2% No. 24 D.C.C.
| 20-30 meters 6% 5% No. 24 D.C.C.
30-43 meters 6% 8% No. 24 D.CC.
40-65 meters 10 14 No. 24 D.C.C.
60-100 meters 10 29 No. 24 D.C.C.

The amount of turns necessary to cover
a specific band of frequencies varies to a
certain extent in different receivers due to
the distributed capacity and inductance of

WwWWwW americanradiohistorv com

the wiring. If the circuit does not oscillate
easily, remove or add a turn at a time
until stable operation is secured. The grid
coils listed above give a lap of about five
points on the dial, with the Cardwell set
for maximum capacity.

Wind the tickler (L1) first, to the cor-
rect number of turns and then solder the
ends of the coil to the small pins of the
tube base. The wires are pushed down in-
side the pins—the top of the tickler in the
left or grid pin and the bottom of the
coil in the right or plate pin. Now wind
the grid coil to the required number of
turns, in the gsame direction as the tickler.
This is very important. If the coils are
wound in opposite directions the circuit will
be neutralized—a non-oscillating condition.
The ends of the grid coils are soldered into
the large pins in the same manners as
the tickler—the top of the grid coil in the
left or negative filament pin and the bottom
of the coil in the right or positive filament
pin. The spacing between the grid and
plate coils is one-quarter inch.

Check over the set with Fig. 3 in order
to make sure everything is 0.K. Then con-
nect a couple of dry cells in the “B” battery
wires. Tun the rheostat up slowly, at the
same time watch the tubes for signs of
illuinination. [If the tubes light up it is
a sure sign that there i3 a mistake in the
wiring. In case of this refer to the dia-
gram, Fig. 3, and go over the set until the
trouble is located. If the tubes do not
light up under the above conditions it is
safe to assume that the set has been prop-
erly wired and is ready for cperation.

Connect the batteries as shown in Fig.
3. Place the coil in its socket, turn the
plates of the antenna condenser all out,
set the regeneration control nearly at maxi-
mum and slowly turn up the rheostat. The
tubes should light up, although the type
30 tube does not burn brightly. As the
rheostat is turned about two-thirds way
up a hissing sound should be heard in the
headphones. This indicates that the set is
oscillating. Now connect the antenna and
ground wires to their respective places,
adjust the “midget” condenser to just below
the point where the receiver stops osecill-
ating and rotate the tuning dial. After
the signal is tuned in adjust the regener-
ation control for maximum volume. The
rheostat should not be turned higher than
the point where oscillation begins as the
life of the tubes will be greatly reduced
if they are run at too high a temperature.

When hunting for foreign stations and
DX reception, remember that the time of
day is extremely imrortant. The European
stations are generally received best in the
afternoon, the Australian VK2ME around
6 to 8 a. m. in the morning, while the U.
S. and Canadian broadecasters roll in at al-
most any hour of the day or night. The set
is most sensitive to DX signals when it is
barely oscillating.

List of Parts for Hooton “Go-Getter”
Ci—Cardwell tuning condenser, 2 plate,

201E Type (adjustable stator; range 10
to 50 mmf.)

C2—Sangamo fixed condenser, ,0001 mf.
Polymet)

C3—Midget antenna condenser, Pilot ,00001
mf. (Polymet)
C4—Sangamo fixed 002 mf.
(Polymet)

C-5—By-pass condenser, 1 mf. (Concourse)

L1, “T”"—Tickler coil, see text

L2—Grid coil, see text

R1—5 meg. grid leak (Lynch)

R2—Filament rheostat, 20 ohms

R3—Pilot Resistograd, any 0-500,000 vari-
able resistor will do (Clarostat)

'30—Ux230 type tubes, Radiotron or Cun-
ningham

AFT—Audio frequency transformer, 3%
to 1 ratio

(Continued on page 693)

condenser,
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9-Tube Superhet

(Continued from page 669)

R12, R15—I. R. C,, 1 meg, 1 watt metal-
lized resistors, type F1 (Lynch)

R13—Electrad tone-control potentiometer,
1 meg., type RI-206 (Clarostat)

R14—Electrad volume control potentio-
meter, 250,000 ohm, type RI-208-1' with
switch SW1

R16—I. R, €. 50,000 ohm,
lized resistor, type F2

R17—I1. R. C. 50,000 ohm,
lized resistor, type Fl%

R18—I. R. €. 40,000 ohm, % watt melal-
lized resistor, type F'%2 (Lynch)

Ti, T2, T3, T4—Gen win I. F. Transform-
ers, 46a ke.

R19—225 ohm, 10 watt Atlas resistor (Kro-
blak)

R20—Electrad or Atlas 25,000 ohm,
Resistor ( Kroblak)

T5—Trutest filter choke, 30 henry,
mil

BP1, BP2—Eby binding posts (Cinch}

J1—Pilot 1165 phone jack (Polymet)

V1—Arcturus 57 type pentode tube—G-
prong wafer-type socket (R

V2, V3, Vi—Arcturus 58 type varmble -mu
pentode tubes—6-prong wafer-type
sockets

V5—Arcturus 124 screen-grid tube—5-
prong wafer-type socket (RCA)

V6, VI—Arcturus I’Z power output pen-
"tode tubes—&6-prong wafer-type sockets
(RCA)

V8—Arcturus 56 oscillator tube—5-prong
wafer-type socket (RCA)

V9—Arcturus 180 full wave rectifier tube
—4-prong wafer-type socket

T5—Trutest power supply transformer,
type 4C 1,510

L1-L2—Combined antenna tuning coil and
oscillator coil, wound as per directions
given in sketch., Three sets of coils re-
quired, each mounted on 6-prong plug

% watt metal-
{Lynch)
% watt metal-
(Lynch)

10 watt

125

Socket mounting for plug-in coil—6-prong
Na-ald) .
Pilot No. 275 phone plug for phone jack
(Polymet)

Mectallie coupling to gang C1 and C2

Five Hammarlund triple-grid tube shields,
type TS-50

One Hammarlund screen-grid tube shield,

type TS-35
Two 11-lug Cinch resistor mounting strips
Eleven 5-lug Cinch resistor mounting
strips

One coil Corwico Braidite hock-up wire

One Crowe No, 90 two-speed wedge drive
tuning unit, type 90/58

One Magnavox Dynamic Speaker with 1,000
ohm field and with output transformer
matched to pentodes in parallel or sin-
gle '45

One five-prong wafer-type socket for
speaker connection

One Blan aluminum chassis, 187"x10"x3"
high, 16 gauge, Blan-the-Radio-Man

Oneh'B}l]an aluminum shield, 914"x6% "x5%”

7

In Next Issue!

All-Purpose Receiver—can be
used as wavemeter, monitor, etc.

An Improved S-W Super-regen-
erator, with 3 stage Audio Ampli-
fier.

03C. PLATE 14" L0 " Iy - ’/;—-l i
COIL 4 DIA “ 4 4
. | O1A . | X
1 k. ¥ Lo _i?.,
%T i 4 4 : '
NE.26 181 13T N9.16 u
EnamEL N sahe | B ),
(SPACED) ENAM. ING BET-+4 2T |
0sc. GrID RS L i :
o *1&1 ur [
22r né. 36 oT.ne.28
Ng. 28 | D.5.C. ' . D.8.C.
05 (CLOSE l | 16 (cL0SE
{ew.) WOUND} l | WOUND,
AERIAL !
Tuning coich L3 i |
)
25 - I
NE. - 1 .
FNAMEL N;‘;b = :F. Nl‘.?.TiG
(SPACED) ENAMELH SIE : 7% ENAMEL
(SPACED) : j (SPACED)
|__ Va-
-
80 10 200 40 10 80 20 10 40
METER METER METER
o coiL coe
A —
L1
¥ FLEXI1BLE
CONNECTOR
i SCREEN GrIO CLip
GOES ON SPECIAL
80 0 200 SCREEN GRIO CONNECTOR
METER,
coIL !
. SPECIAL SCREEN GRIO
- CONNECTOR MADE FROM
SCREEN GRID CLIP AND CAP
OF OLC SCREEN GRID TUBE)
BRACKET ~ /ﬁ
BAXELITE . ‘?
STRIP FFRLOE.:I:I# o:ogueggn THIS CLID
F GOES. ON
Y oms e Cap OF V1

Details of plug-in coils for 9-tube Superhet.
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'Short Wave Parts

| Short Wave Coils
| Set 4 plug-in coils for .00014 mfd.

cond, o ______ L.50
| Set 3 precision coil with variahle
Primary oo 1.50
' Hammarlund Short Wave Condensers,
| new type
00014 mfd, om0}
0002 mfd, oo ___ 1.05
R. F. Chokes
50T duolateral chokes_____________ A2
300T duolateral for Set Plate SW_ .2}
| 800T duolateral —_ . _____ 39

Audio Trans.

Pilot, Bakelite case 3% to 1

Samson Symphonic. List $12.00____ 12-
Two tuhe short wave kit, 15 to 200

meters, using Hammarlund con-

densers, plug-in coils, including 2

RCA or Eveready 230 tubes and

blueprint, less the batteries and
phones oo . 731
Resistors; all values; 1 watt and
% watt; R. M. A. standard________ 00
Potentiometer with AC switch;
5,000, 10,000, 25,000, 50,000, 250,000
____________________________ 5

| ohms

We can supply any radio part or re
placement on any commercial receiver a
10¢% less than any other mail order house
The reason for our low prices lies in the«
fact that we do not put out an expensive
catalog. Send us your radio requirements

ROLAND RADIO CO.

35 Hooper Street Brooklyn, N. Y.

HEADQUARTERS!

FOR RADI0O REPLACEMENT
PARTS — SPECIALISTS [N
“HARD TO GET” ITEMS.

HAM |
SUPPLIES

—
HHLHH- I\. NERIG CORP, e

e ey il W

BALTlMORE RADIO CORP
725 BROADWAY oest. s NEW Y

A CONDENSER

MICROPHONE
al the right price

Nothing better for broadeasting and P A
inutalintinns where highest auality repro-
duction and sensitivity are desired.

Model §5-2
. 48 B YW
S653.00 NET

Ilandsome erackle enamel finish. Comes
--umlulem with 2 stage amplifier and 25 ft.
COT
Actually more sensitive than any other
type and perforins better than any carbon
type micronhone
et our taliat Catalng an Sound Equipment,
Microphonea and .\cc snories.

il

SOUND ENGINEERING CORP.
Chicago, Il

416 N. Leavitt St.

Write for this Big Free Book 'l‘oday
The most coniplete line of radio sets, service men's
aupll’nlu-s replacement parts, test equipment at
the loweat wholesale prices

ALLIED RADIO CORPORATION
837 W, Jackson CHICAGO



www.americanradiohistory.com

688

THE WHOLE WORLD SPEAKS-
Thru

The New
ADMIRALTY SUPER-15

MULTI-WAVELENGTH SUPERHETERODYNE

In design and_engineering, the world’s most advanced Radio Receiver. This Rreat
new 16-Tube Model opens up a vast new stage of magnificent entertainment.

Dependable long distance recebtion with the lure of overseas programs via short
waves, as well as your favorite broadcasts ps they originate at the station. This
is the true Romance of Radio that awaits you.

The Admiralty Super-15 provides the maximum
quality of reproduction ever promised.

in sensitivity, selectivity and

Complete literature sent on request. Address

NORDEN-HAUCK ELECTRIC & MFG. CO.
402 Cherry Street, Philadelphia, Pa. U, 5. A.
"Builders of the Highest Class Radio Apparatua in the World."

BIGGER VALUES AT LOWER PRICES!!!
A Real Outfit for "Ham"' Equipment

700 Fy. ehokes. 2700 ohma for screen crid detector cousling . ‘ 95 Plate S8unnly: Sec. 1500 voltac. t.al 150 M. A.. 5.8%
30 Hy. Victor ehokes. 150 tn.a.. 200 0hmn .39 | Puwer Tranai. Sec. 1500 voltac. t. at 300 M. A, 2-7 !4 volts
Bradley Radioatate—new 5.28 windiugn ench at 3 ampn 00
Bradleyatate—type E210. 3.25 Filament Trans{.: Bec. 7M v.c. t. at 3 amp. and 73 v. c. b
Rendrite d. e, milliammeters: 0-15.0-25, 0-50, 0-100, 0-150, ot 3 amp. . 3.98
0-200.0-300.0-400 M.A .. each .57 Filament Transf.: Ser. 2 voltae. .ot 1Zamp. cased. . 3.98
De Foreat. new. typea 410, 481 nne! 150, zuaranteed. ench. 1.69 Filament Transl.: Bec. 10 voltsac. i, at 7ampe, cnaed . .. ... 3.98
De Forest. new. 566 m.v. rectifiers. Zuaranteed 3.75 Filament Teanaf.: Sec. 12 voltae. t.nt Tanipa.. eaned 3.98
Baldwin type C headphones. set, 3.25 Filament Transil.: 8ee. 5 voltac. t. at 20ampa.. cased 5.85
Do Parent 565. S11, 503A. BAS tubes, first, each 13.95 I Filter chokes: 30 Hy. 300 M. A.. Xmitting type . 6.95
Best Bu¥ of the Yearl Alum. cnst desk stand with your Filter chokes: 3011y.150 M. A.. Xmittiug type 3.50
cull lettera and two=button mike complete withaprings... '4.75 Modulation chokes: 10 11¥. 300 M. A.. abecial 7.50
CRYSTALS: Moduintion chokes: 10 ly. 150 M, A.. apecial 5.75
Unfinished blanks X or Y cuta. frue euts 1.00 VICTOR ABC power teanal. for 245 P. P. iransmitters 1.49
Finshed Oncil. blanks. X or Y cuts 1.90 f Gl‘l'luinvqenrr:vl Radio plugn 8¢ each nnd inckn 50 each.
S0 or 160 meter cr¥atala. accurste within .1 of 1% of your s{elﬂilelﬂ Hy. Filter Chokes. cusel .35
freq.. gunraniced. X or Y euts . 3.a5 W.E. 211-E's alichtl¥ used. make Bood oscillators and mod-
25 watt tuben. 74 volt fila.. K50 volt Plate. ruaranieed 3.98 ulators, - 2.98
15 watt 210 tubes, apecisl, 00 day guacantee 1.20 PILOT parta inatock. Write for eatalog?
281'x and ?50's, 90 day gunrantee, rach 1.20 American microphones und stands in stock—write for *'special”
HYTRON 866'a heavy duty. epiral filameat. c¥lindrical pri
plate, § montha ciienntee, apecial 2.98 | NIVERSAL MICROIMIONES: Modela " Y $1.17; "W’
Y TRON 281%. 6 montha Euarantee 2.50 X" $5.87; "BB" $14.69; "KK" $29.40; “LL"
HYTRON 871 M. V. rectifiers. ﬂlnnnlhllmll’nlﬂﬂd 1.85

WRITE! for big discount off on HYTRON tubes—8 months
guarantee! RCA or Cunningliam tubes —NEW—GUARANTEED |
—40% snd 107 off list prices on all t¥pe tubes durink month of
March... BUY NOW and SAVE!

ARCTURUS tubes in stock. Write for apetinl discount.

Hammarlund Comet "PRO™ 8.W. Super. lateat model in metal
enbinet, complete with tested RCA tubes. List $162.55. Bpecial
$95.58.

Hammarlund Isclontite Socketn, 4-5 and G prongs. each
Hammarlund lsolaniite Coil Formsa. 4.5 and 6 prongs. each.

-as
.58

SPEED tubes—50%,. 107, 107 off list prices on nll types. Latest Amateur Call Book insue. prepaig 1.00
HLILEY hizh &rude erysenla in stock—prompt serviec—write New 1933 A. 1. . L. Amateur liand Book. prepaid 1.00
for Bliley price list Morris Universal Coit Winding Machines, complete. . 4.39
Midzet poroelsin atandoff insulutors. new type. 08 Genulne ACVWE~Salid ennmeled acrial wire, Write for BIG

Nationally Loown Tranemitting Transformers.
SPECIAL! Fully Ruarantced:
Fila. transl. 24 v. 12amp.c. . and S v. 2nmib. e. 1, 0
Fila. tranaf. 24 v, 12amb.c. €124 v. 3umP. e t- Svont 2

Prices very REDUCTION in prices on 10. 12 and 14 gaukes—100-200 and 300
foot coils.

Wa nre national distributors for the following manufactursra
und ean supply your com J.luu radio equipment st W HOLEBALE

$ 1.50

ump. 1.75 PRICES: Thordareon, Jefferson, Sigr!, by. Nntional
Plate Supply: Sec. 1000-1500-0-1500-1000; 375 V. A. 7.75 ::llnmn-'lnng'ct;rd-r‘l‘l, z\.'?wn J:’well lllllrlenan‘\em\l"ni El»cm.a
Plnte Supply: See. 1500-2000.0.2000.1500, K50 V. A, 10.50 Gl l"‘h'l*- o d»]«ouc: B Yoxley, Best. an,
Plate Supply: See. 1500-2500-0-2500-1500. B50 V. A. 13.48 51’.‘.’.‘;"&:,’21.?.:..‘ you deaire, Daponit er:zuir‘:d"u |r‘::,£:"r,h ‘5‘.’"“
Plute Bupply: Sec. 1000voltsc. t.at 150 M. A, 4.95 Sclienectady, N.

710-712 Broadway
chenectady, N. Y.

MAURICE SCHWARTZ & SON ¢

‘“Ham” advertisements are always inter-
esting and profitable to read.
Sce Page 684.
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How Altitude Yariations
in K-H Layer Were

Recorded
(Continued from puge 685)

110 kilometers for the wave of 1,600 kilocycles
(187.5 meters).

120 kilometers for the wave of 2,000 kilocycles
(150 meters).

130 kilometers for the wave of 3,000 kilocycles
(100 meters).

250 kilometers for the wave of 5.000 kilocycles
(60 meters).

2. That the height of the layers undergoes a
diminution at the moment of sunrise and an in-
crease at its setting (increase and decrease
reaching sometimes 60 and 70 per cent).

3. That at less than 60 meters wavelength
{more than 5,000 kilocycles) no reflection is pro-
duced during certain seasons. Thus from Febru-
ary to April, for example. the reflections are nu-
merous for the 8,650 kiloeycle waves (34.7 met-
ers), while in August and September no reflee-
tion has been observed.

—L'Anetenne.

S-W Beginner
(Continued from page 657)

ated models. In making these receivers,
we have tried to gradually build up a
knowledge of the subject, so that we know
the reason why each part is used and how
it is connected. Up to this time, though,
we have made our sets entirely from wir-
ing diagrains that show pictures of the
parts.

There is another type of wiring picture
used by radio men, called a schematic
diagram. In this type of wiring picture,
symbols are used instead of pictures of
the parts. The advantage is in the simpli-
city with which the various parts can be
shown; and in the clarity with which the
cnrcults can be followed. For example,
while we know that a transformer econ-
tains two windings separated by insulation
and enclosed within an iron core, the pic-
ture diagram does not show this. It
merely shows a box with four terminals to
which the connections are made.

The schematie. on the other hand, shows
two parallel coiled lines, separated by
three straight lines. The coiled lines rep-
resent the windings, while the straight
lines represent the core. The ends of the
coiled lines are attached to the lines rep-
resenting the connecting wires. In this
way, the path of the currents can be fol-
lowed

In the next issue, we will go further
into the intricacies of schematic wiring
diagrams. After you have learned what
the various symbhols represent, and how
they are shown in the diagrams, you will,
without doubt, choose this type of dia-
gram in the next set that you build. If
you are interested in examining a sche-
matic hookup, look at bottom of page 651.

Ultra-Short Waves in

Medicine
(Continued from page 647)

In the case of the short wave process
we can bring about, by proper placing of
the plates, an effect that is equally strong
in all strata of a part of the body, and
in fact this is the case when the plates
are a few centimeters distant on both
sides from the surface of the body. If
we bring the plates close to the skin, there
results a certain drop in the depth effect,
though by no means in such a degree as
with diathermy. The distance between
the electrodes and the skin I produce by
using so-called “electrode shoecs”; glass
cups which are put over the electrodes.
Between the bottom of the glass cup and
the electrode, glass rings are put in, which
produce the correct distance, according to
| their thickness (Fig. 1). If the effect is
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to go in deep, we take a greater distance.
We can therefore give various form to
the field and adapt it to the location of
the seat of illness.

By this means it is possible to study in
the human or animal body the function of
definite bodies. 1 have been interested,
aside from the blood glands, chiefly in the
organs of heat regulation. We know that
there are located in the brain regulating
devices which keep the bodily heat of
mammals (and other warm-blooded crea-
tures) always at the same height. We
can, even if only approximately, indicate
where these central regulators must be
located in the brain. If the region in
question is injured, fever results; if it
is heated, then follows increased giving
off (radiation) of heat by the body. In
the case of human beings attacks of
shock in certain regions of the brain or
swellings at the points in question can
produce fever. We furthermore know that
the fever in the case of diseases of infec-
tion degends on a poisoning of the heat
center by bacterial substances.

Effects of Ultra Short Waves On Brain

In the case of rabbits we have exposed
the neck region to a short wave field, so
that certain parts of the brain were struck.
Afterward there resulted very peculiar
disturbances of the bodily heat. In the
case of part of the animals there occurred
some hours after the transmission a rise,
and from then on the temperature per-
manently was one or two degrees higher.
In the case of other animals, which were
especially strongly irradiated, the temper-
ature afterwards dropped. In the case of
a further group a similar disturbance
could not at first be demonstrated, but
when we put them in a 50 degree Centi-
grade hot-air bath, some of the irradiated
animals could no longer endure this tem-
perature, while beforehand they had stood
it without trouble. In the hot-air bath
their bodily heat rose to such a height as
we had never seen in the case of normal
animals.

It was the reverse with a part of the
animals, which were put in cold water.
While before the irradiation an undue
cooling could be equalized by the intact
heat regulation, the irradiation had dis-
turbed the regulating mechanism and the
bodily heat sank to unaccustomed depths.

The brains of the experimental animals
were investigated by Dr. Ostertag, who
proved injuries to very definite brain cells.
Indeed, the injuries in the case of the
individual classes of animals are limited
to different cell groups, for which the
wavelength as well as the extent and
sETength of the field effect play a decisive
role.

Effects on Internal Secretion Glands

Furthermore, by the use of the short-
wave field there is offered a way to influ-
cnce  separately the internal secretion
glands. Together with Weissenberg, 1 first
made experiments on the irradiation of
the pancreatic gland, which by its internal
secretion keeps the blood sugar at a defi-
nite value. Aside from the pancreatic
gland a center in the brain also takes
part; therefore in one experimoent we irra-
diated the pancreatic gland, in a second
experiment the brain, and each time we
investigated afterwurd at several intervals
of time the height of the sugar content
of the blood. The behavior was very
varied. If the brain was irradiated, the
blood sugar often rose to twice the initial
value, to sink back again to normal only
after two or three hours. After irradia-
tion of the pancreatic gland however,
there took place only a very short and
slight rise, but later a sinking below the
initial value which lasted a number of
hours. Probably this discovery is attrib-
utable to a stimulation of the activity of
the pancreatic gland.

Much more important for us are the
ways which the foregoing results have
shown us for treating the sick. One way
is that of a local treatment of sites of in-
fection, the other is that of general fever
therapy (See Fig. 3).

1933

Treating “Softening of the Brain”

The latter has principally attained im-
portance through the ptoneering work of
Wagner von Jauregg, who infected pa-
tients suffering from progressive paralysis
(progressive softening of the brain due to
syphilitic infection of the brain) with ma-
laria and in many cases cured the disease.

Acting on this basis, American physi-
cians have recently conducted the experi-
ment of producing high temperatures in
the bodies of invalids by means of espe-
cially efficient diathermal apparatus, and
lately a great condenser field was also
used for the purpose, indeed using wave-
lengths of about 30 meters. When the
invalids were packed in blankets, it was
possible to keep them for several hours at
a temperature of from 41 to 42 degrees
Centigrade. According to the oral report
of a New York doctor, who works with
this process, the healing results are sup-
posed to be nearly as good as with the
malaria cure. An important difference as
regards the ultra-short wave process used
be me is that one does not treat the site
of the illness, the brain, but the rest of
the body, with the exclusion of the head
A general distribution of the heat takes
g}acz only through the circulation of the

ood.

As compared with this wearisome and
for the patient, very strenuous procedure,
the ultra-short wave treatment offers a
much simpler process. Here we can directly
influence the illness of the brain without
the occurrence of an especially strong
heating. The patients suffering from paral-
ysis (softening of the brain), whom we
subjected to our treatment, felt it to be
absolutely pleasant! There were no in-
juries, even with long treatment. Mean-
while at the psychiatric ¢linic of the Uni-
versity of Vienna such invalids have been
treated in greater numbers, and the re-
sults furthermore appear absolutely prom-
ising. Naturally nothing conclusive can
be said to-day, before our experience ex-
tends to a very great number of invalids
and to a period of several years, since
progressive paralysis can often show apon-
taneoug improvements lasting several
months.

Pus Infections

Thus far I have found the ultra-short
wave treatment excellent for the treat-
ment of pus infections, produced by
staphylococci or streptoeoeci. That 1 first
turned my main attention to these ill;
nesses is due to the fact that I, together
with Haase, had already collected data on
the pus-producers in question; also that,
by accident, I had the chance for experi-
mentation on myself. A painful nasal boil
which had developed in my own case was
completely healed on the day following a
five-minute treatment with the condenser
field! So it was only natural that boils
and carbuncles were first treated, espe-
cially since these superficial infections are
\erly access:ble In the case of some 300
boils, which in part had been very stub-
born and had resisted all treatments, the
healing time was on the average four to
fire days! During the period of treat-
ment. in most cases, the abhility to work
was not affected at all, while with surgi-
cal treatment the parts of the body in
question must generally be kept quiet for
a number of days.

What distinguishes the ultra-short wave
process beyond almost all other processes,
is the possibility of the effect on deep-
seated pus-infections, according to what
has been said above. Thus pus-infections
of the jaw cavities ean be favorably influ-
enced by short wave therapy. In the ease
of various invalids, complete freedom from
the trouble was attamed Likewise very
serious infections were cured in several
cases, Thus the treatment of difficult
pleurisy (with pus formation) repeatedly
led to complete success. The invalids
were restored in a space of time which
seemed surprisingly short, in view of the
seriousness of the disease, Investigations
are being carried on with regard to other
types of illness.
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IT IS always the well-trained man who wins out over the horde of theusands of superficially

trained and incompetent men. You are reading this magazine because You are Interested in
radio. Sooner or later, the time will come when you wlil wish to cash in on your knowledge,
Your chance may eome aver night, and then the big and vital question will be, "*How well equipped
am | to fill the job?' You are in radio because you llke it. You also reaiize that, at the
Present time, there are many branches of the radie art whieh you do not know as thnrouuhly as
you should. Knowiedge, these days, can be fotien echeaber than ever before. It 1sn’'t necesssry
for you to go to college to become proficient in radie. Start today, to build a REAL radio library
and become acquainted with all branehes of this Oreat and Orowing art. In this page are listed the
world’s best radic bogks. We have combed the market for the resliy important books in radio:
so that. no matter what branch You are inmtcrested In, you ean Pick out the best books that are
now printed. Start. now, to build a complete radio library. You do mot have to get ail the
books at once, but make up your mind to net one book a month: so that, when your ehance tomes,
you will be fully equipped to win out over the others not so well equipped.

e R e S — R W—
IMPORTANT.—This list is changed every n month to include ’rhe latest books. Note also new low prices.

THE RADIO HANDBOOK, hy
James A, Moyer and John ¥. Wo-
strel. Flexible covers, gize 548",
886 pages, 630 illustra-
tions. Price seeen. $5.00
Comprehensive data on short-wave
AppaTatus, vacuum tubes, modern
radlo receivers and transmltters,
|hotoelectric  cells, televislon,

sound motlon pletures, iables.

graphs, diagrams, ete. No radlo

man should miss It.
—_—

RADIO FREQUENCY ELECTRI-
CAL REQUIREMENTS. by Hugh
A. BRBrown. Cloth ]mn-rl. size
6x9", 388 pages. 235 11-
justrations. Price .. $4 00
One of the few Zreat boon on this
tmportant  subject. Everything
from thermlonic-tube coefficlents
to piezo-electric measurements.

PRACTIGAL TELEVISION, by
. Larner.  Cloth covers, size
5%18% 223 pages,

127 llluutrntlum. Price $3-75

This book explains televislon in
full, inciuding elementary Prin-
ciples, photo-eleetric cells. and all
important types of television sets
as well as basic princibles of op-
tics. images. mirrors, lenses, etc.

MAGNETIC PHENOMENA. by
Ramuel Robinson Whlians, Cleth
covers, stze 619“, 230 pages, 150

i1lustrations, and numer-

ous tables. I'rice . $3 00
All electric motors, muD!Inl colls.
magnetic and dynamic loud speak-
ers, transformers, choke colls, etc.,
are dependent on magnetic phe-
nomena. This fine book is com-
plete on the subject.

—_
ClNEMAToGRAPHV by James
it. Cameron. Stiff covers, size

T¥x5”, 240 pares, 150
Hlustrations. Price...... $4 00
Everything on the subject from
~'giient” and ‘'talkie” 16 mm.
film to lts manufacture and to the
final projection 1s in this marvel-
ous volume.

AUDELS RADIOMAN'S GUIDE,
by Frank D. Graham. Cloth covers
{flexible}, size 5x8% ", 220 pages,
800 lllultrltiunl

Price ..o .

A practical. conclm book Dresent-
Ing the theoretical and practical
information for the proper opera-
tion, maintenance and service as
applied t0 modern tadio practice.

s

THE RADIO AMATEUR'S
HANDBOOK, (New Ntevised Edi-
tion), by A. Frederick Collins.
Cloth covers, size 3%x7%”, 394
pages, 116 illustrations.

Price 2 00
If you wish to become a radio
amateur (radio haml this book
tells you how. Everythlng in re-
receiving and transmitter sets and
how to build them.

EXPERIMENTAL RADIO, by R.
%t. Ramsey, P'rof. of Physics. In-
diana Unlversity. Cloth covers.

slze THRI5HK”, ﬁ: pages, 168
lllnstrullon.s. o€,
Postpald .. - $2 75

A marvr]ou: bmk fnr me experi-
menter. Experiments galore in
easy cotprehensible language.

!
RADIO THIEDRY AND OPERAT- 'PRACTICAL RADIO CoON-|

ING, by T. Loomis, 5th re-

ELEMENTS OF RADIO coM-‘
MUNICATION, by Professor John

RADIO MOVIES AND TELE-

STRUCTION AND REPAIRING, VISION. by C. Franels Jenklns.

vised hdllloln Cloth-bound; size by J. A. Moyer, 8.13., A M. and | 11. Morecroft. Cloth covers, size | (loth covers, size 9%x6’’, 144
5%x3x1%4” thick: 1,000 pages: |). . Wostrel. Cloth covers, slze pages, profusely lllus- l
over 800 lllus.; 450 review ques- | x5, pages trated. Price......._..... .

plops ead imwers g4 50

Price ..

Written In textbook style, a tre-
mendous amount of uscful infor-
matlon has been crammed into

this thln-paper, compact reference |

work. Radio transmission and re-
ceptlon have been covered, "'from
soup to nuts.”” A truly great bosk.

9. GERNSBACK'S RADIO EN-
CYCLOPEDIA (Second Edition).
Red Moroceo Flexible Binder, 352
DPages, 2201 radlo definitlons, 1253

llllrlisslutions. 34 tables. $3.25

B€  rireeenenarn e e

The most comprehensive enc¥clo-
nedia of its kind in print. Re-
markably up-to-date in every way,
with marvelous illustratlons.
DRAKE'S CYCLOPED:A OF
RADIO AND ELECTRONICS, by
H. P. Manly. Cloth covers, size
6x9”, 1050 pages. 1080 fllustra-
tions. New 1832 -

tion. Price . Edl.. $5-00

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

FUNDAMENTALS OF RADIO,
by R. K. Ramiey, Professor of
Physles. Indiana University. Cloth
covers, slze 9%16", 372 pages.
llustrated. 50
Trice prepaid................ -

The backhone of the radio art.
This book gives you the roundn-
tion on radlo from A io Z.

RADIO OPERATING QUES-
TIONS AND ANSWERS, by Nil-
son ahd Hornung, Fourth Edition.

Cleth rnsvler:i.l size 5%x8"", 350
pakes, 1 us-

trations. Price..... ... 2.50
Contains over 600 questions and
answers covering all Dhases of
licensed racdlo oberation. Revised
1o contaln much new material.

Nothing better in print for the

| transmitting and receiving ama-

| teur.
OFFICIAL RADIO SERVICE
MANUAL, Veoiume 1. by lugo

Gernshuck and Clyde Fitch, Flex-
fhle loose-leaf binder. size 9x12°",
over 2,000 lllustrations. 650 pages.

COMFPLETE WITH SIX SUP-

PLEMENTS. 4.50

Price prepaid..= ...

The Nervice Man's Hlble. Greatest
book ever published on the sub-
ject. f(ontains all old ecircuits of
every Imaginable commercial radio
set up to 1931.

RADIO MANUAL., by
Sterling and Rob't X,

2nd enlarfed edition.
Size

THE
Georgte E.
Kruse, E.E.
Flexible fabrikoid covers.
53, 18", 805 pafes
fllustrations. Price .

A comPlete Radio Coum' for the
operator, the technlcian, the ama-
teur, the student and experimenter.
Everything imaginable in the
whole radlo art is covered !n this
great honk—the ‘‘radlo Bible' of
the amateur. DON'T MISS THIS.

HOW TO
ORDER

u ﬂlown

We cannot ship C. 0. D.
Some _of the books

$. only.).
wl|l be shipped by express eollnt it sufficient
postage is not Ineluded by ¥ I

Qur prices are netj
sent prepaid |
Those that are not thus listed |

FOUNDATIONS OF RADIO, by
Rudolph L. Duncan. Cloth covers,
size 5%:8”N246 pages, 145 fllus-
tratlons. umerous

tables. Price . $2 50
This textbook Elves you the funda-
mentais of electriclty as applled
to radlo. It equibs you for further
study in the fleld of radio.

RADIO PUBLICATIONS

EXPERIMENTAL RADIO EN-

GINEERING, hy Jobn H. More.

;:(:‘ll. Cloth m\'el:ll size 6x0".
Dages, us-

tratlons. Prlc-e $3 50

A student’s book; aevoted to the
principles of ra(llo apparatus; in-
tended to accompany a course In
electricity. The beat of its kind

3r
J 1llustrations.
| A handhook that every radio set

348 $6 00 |

'a line of duplieation between 1931

Prico 163 $2 . 50

A complete solume by the master
of televiston. giving everything in
television, incluling constructional
deteils for bullding your own tele-
| vision sets.

RADIO PHYSICS COURSE (22&!

An atthoritative volume embrac-
Ing every imarinahle phase in ra-
l(lio communlication.

9x6"", 270 pages, 170
iltustrations. I‘Hce..._‘....s 00|

tester anmd Reneral student must
have. The diagrams alone are

worth the price of the book. 'RADID SERVICE MAN'S HAN-
BOOK A

WITH DDENDA

A GUIDE TO RADI|O, DATA SNEETS Flexible covers. enlarged edition), by Alfred A.
lryp?lrul%r:lgcis Dashiell.  Cloth ;lz:l 9x12", 200 pages. 400 illus- :Eﬂ"“},'f','g p(;:,o,"h E?B‘ﬁ'}iu:llﬁtf:gf

) e rations, | , 8 D
;;;v.ru:'el:n;lllfsﬁ:geﬁ_ 0 B LTS Price prepald............. 1.49 ?l:lﬂ:mu! tlbles $3 50
Price prepaid._._.......... . The Service Man’s standby. Con-

The finest and mosl popullr book
on electricity and radio. Each
subject Is clearly discussed, with

tatns the latest practical informa-

The fundamental principles of ra- tion on radio sefvheing.

dio, From erystal rectitlers to the

latest electron tube amplification, the asid of ns of excellent
cte. HOW TO PASS U.S. GOVERN. | drawings.  Chapters on _talkies,

—_— MENT RADIO LICENSE EX- | lefevision, ¢lectronics and <crvice
PRINCIPLES OF RADIO COM- | AMINATIONS, by R. L. Dupcan | Work. etc. Biggest buy in radio
MUNICATION, by J. H. More- |and ¢. E. Drew. Flexible covers, | DOOKs.

croft, Prof. of Electrical Engln-

fze 8'%x7". 170 B o
cerink. Columbia University. Cloth | trat ; CRCEE, [2] (I

trations. aunemllx 2 00

RADIO VISION, by C. Francls
Jenkins. Cloth vovers, size 9lgx8’

covers, gize 9B, 033 pARes. | Price.....cccoeoommereenar i 144 pages, profusely illus-

%";‘""ly AN 7.50 | The mont important book on the  ifated. Price prepald 90('.
S subject ever published. Glves every | An excellent book. The Jenkins

THE radio clnslc. by the dean | conceivable angle which wili lLely | television system, as well as many

other modern television systems

of radlo. Covers cntire radio Art lruu 1o pass a radio license ex- !
fully deweribed.

as does no other book. amination successfully.

We herewlith present the most complete collectlon of recent important radio books. We have, after
an exhaustive study, selected these volumes because they rePresent the foremost radic books of their
kind In print today. There Is such a great varlety that we are surs it will satisfy any taste as
well as any requirement that the student of radlo might have.

We publish no catalog and ask you to be Kkind enough to order direct from this page. Prompt
shipments will be made to you direct from the publishers. We mefely aet as a clearing house for
a number of radlo publishers and OUR PRICE R THAN WILL BE

CES ARE AS LOW OR LOWE
FDUNDIANVWKERE. Remit by money order or certified check. ..If you send eash, be sure to
Teodister It.

PRINCIPLES OF RADIO,

SHORT WAVES, by C. R. Leutz | RADIO RECEIVING TUBES, by by

and R. B. Gable. 8tiff Covers. | Mover anil \\mtrel Cloth covers, ( Keith Henney, M A. Cloth covers.
flze 63197, 384 pages, 258 | slae Tlex3le'', 298 paxes. 181 | gize 83514 47R pares. 3 50
illustrations. Price. $3 00 I!;:l'l!"lllﬂm $2 50 306 illustratlons. Price

prepald 00 Ayl e | A marvelously written textbook

with the latest radio Princibles,
including screen Rrid and pen-
tode. amplificrs, ete.

NEW LOW PRICE

One of the finest books on vacu-
um tubes. Everything worthwhile
on the subject treated In a mas-
terfut manner.

The biggest and most complete
book on short waves. Covers every
imagInahle phase, including B. W.
Ruperheterodynes. The authors
are famous S. W. authoritles.

TELEGRAPHY AND

RADIO RADIO BOOKS
SOUND PICTURES AND TROU. | TELEPHONY, by R. L_ Duncan
BLE SHOOTERS MANUAL, by |aml C. E. Drew {New Editlon.) |ifere are 13 new, up-to-date
Cameron_ and lllder Cloth cover, | Cloth covers, size 83%x8", 950 | hooks on esery conceisable radio
size S$xh%"", 1120 pages, pro ages, 483 |“US"'M10N $7 50 subject, just published. Modern
fusety iliustrated. 7 50 Tice... | in_“every “sense. ALL ROUKS
Price ....... oo . E\-ery“ﬂng lrnm Omm Law to | UNIFORM from 64 te 72 pages;

50 to 120 illustrattons. All books

written by  well-known rldlo

authors.  Order hy Number.

No. 1 RADIO SET ANALYZERS,
._¥an Der Mel

No. 2 RN RADIO VAC-

UBES, by Robert

Hertzberg

No. 3 THE SUPERHETEM)-
DYNE BOOK, by Clyde

Fiteh

MODERN RADIO HOOK-

. Washburhs

ECOM

vacuum tubes and detectors, to
oscillographs and radio compasses
thoroughly treated in this great

The standby of every operator. It
is the most thoroukh book on the
subject, -

:Lscrmcm AT HIGH PRES-
SURES ND REQUENCIES.
hy llenry L Tunslrnm Cloth
covers, size 7%X5% "', 248 puges,

141 {llustrations. 2 35
L[]

Price Prepaid..........

A marselous book for the student | LI 5'

in electrieity and radlo. General | A ormral survey of the whole
fundamentals lead up to s com- liie:-I lu'1 nholuelt'cflrlv vhme?u.
plete discusslon of every type of | interuled as a reference or
Tesla “and oudin l-lxh’-lrequency research workers, students and hy Louls i\':aﬂln
colls, Geissler tubes, ete.; con- | teachers. The most complete work
structlon  detalls of Tesla coils | in print.

are glven in great profuslon. THE
ONLY BOOK OF 1T8 KIND.

PHOTOELECTRIC PHENOME-
NA, by Arthur Llewellyn Ilughes
and Lee Alvin Dubridge.
covers, size @x9%”, 531
202 illustrations.

t'lath
PaKes,

.
g
S

-

RADIO SERVICING COURSE,
by Ghirardl amil Freed. Cloth
covers, slze 5% x7%”. 182 pages,
124 illuctrations; 114 test ques-

tions; 28 test- 1mlru- $l 50

ment clreuits. Price...

A Dractical book beklnners and
olid-timers In radle service will
find useful. Nine chabters discuss
messuring  insttuments and tests,
and trouhle-shooting ; the chapter,
“Useful information for Service-
closes the Look.

by €. W,
QUESTIONS &

OFFICIAL RADIO SERVICE
M ANSWERS, by R, D.

ANVAL. Volume 11, by Huxko
Gernshack. C. E. Denton and C.
. W. Nason, with 1832 Free
Supplements, 1000 pages. 2000 i1-
lustrations. Flexible Loose-leaf

Binder, slze 9312 $4 00
L[]

Price prepaid...cee..c.

The talk of the radlo Industry.
This marvelous volume ccntulns
every thin® in radio. circuits and
radlo developments. for 1932. Not

AND ALL ABOUT IT,

men.""

EXPERIMENTAL TELEVISION,
by A F relleri(-k Collins. Cloth
covered.  8x6°’ pages, 185
1llustrations.

Price. micirimsimnenn

in words of one syllable the ay-
u‘mlr lem“i“ I'undnmelnta‘l vrin- EHATOR by M. F.
ciples; in tie eame vein he pro-

coeds to bulld ap descriptions of s B'EIO?A!D _— '45

and 1932 volumes. (Vol. I and

Vol. 2.}

ORDER DIRECT
FROM

SHORT \\ AVE

HOW_TO BECOME AN
AMATEUR RADIO OP-

itors of
RAF

No. 13

television eguipment, each step EacH
being supported by simple, home, { PRICE PREPAID FOR
made exnerimental set-ups. | ALL 13 BUUKS.

THIS PAGE

245-S GREENWICH STREET NEW YORK, N. Y.
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S-W Tuning Inductance Charts

(Continued from page 679)

microhenries. Thus the inductance neces-
sary to resonate a condenser with a ca-
pacity of .00015 mf. to 200 meters has a
value of 75 microhenries.

In most cases the tuning of a short-
wave receiver is accomplished by means of
a condenser with moveable plates, although
some set-builders have used tapped or vario-
meter type inductances. This article will
deal only with the standard method of con-
denser contrel for frequency selection.

The desire for high voltage gains at the
short wavelengths will lead the coil builder
to the choice of high values of inductance
in conjunction with a tuning condenser.
This brings several points to our attention
which should be studied so that a compro-
mise for good operation can be developed.

Modern short-wave tuning condensers of
the better type have their electrical losses
reduced to a minimum. Thus it becomes
necessary that the efficiency of the tuning
coil and its associated components be raised
to the highest degree. The reader will note
that the losses in the various components
are cumulative and unless care is exercised
the losses will reach values that will nullify
the efforts of the builder. An interesting
graph showing the efficiency of various in-
sulating materials used in condenser con-
struction is shown in Fig. 2 and pictures
the change in efficiency with the change
in frequency. The base line for these tests
has been defined by the efficiency of bake-
lite and the other materials have been
judged as to the efficiency gain +, or
loss —, as indicated.

Having selected a tuning condenser with
low losses at the frequencies to be re-
ceived, it follows that the coils and the
remaining components associated in the
tuned circuits have their losses reduced
to a minimum.

The selection of the tuning condenser ca-
pacity will depend on the range of fre-
quencies to be received with a given coil.
This presents a problem that every experi-

menter should he able to solve if head-
aches are to be avoided.
| atard .
A Multinty Multinly
Wave values values ] Cin uf Gol
length Delow elow L in em
meters by 1000 hy 1000 l
1 | 300000 1884000 o3
2 150000 a4 0011
3 106000 62 0018
4 75000 47 1000 0045
5 BOOOD aTIo0n 0057
6 50000 314200 .0101
7 42000 269000 0138
8 37500 235500 0180
i’ 33330 209400 0228
10 30000 | 188400 0282
13 20000 125600 0635
20 15000 94200 1129
26 12000 75400 1755
30 10000 62800 .2530
35 8570 53800 3446
s 7 47100 450
45 8870 41900 570
50 05000 37700 704
55 5450 34220 853
a0 5000 31420 1.014
85 4620 286870 .188
70 4290 260900 1.378
75 4000 28120 1.583
80 3750 23520 1.801
85 3529 22120 2.034
90 3333 20 2.280
a5 3158 19830 2.541
100 3000 18840 2.810
105 2857 17940 3.103
1o 2727 17130 3.404
135 2609 16380 3.721
120 2500 16710 4.03
125 2400 15070 4.40
130 2308 14480 4.78
135 2222 13950 | 5.13
140 2144 13450 5.52
145 2069 12680 | 592
150 204K) 2560 8.34
155 1935 12150 6.76
180 1875 11770 7.20
185 %1% 11410 7.66
170 1765 | 11080 8.13
175 1714 10760 }.62
180 1667 10470 9.12
185 1622 10180 9.63
190 157y | 9810 10.16
195 1538 10.71
200 1500 #420 11.26

Fig. 1. “I. C” Chart

If a wide band of frequencies is to be
covered it is necessary that the ratio be-
tween the maximum and minimum capacity
values of the tuning condenser be made
as great as possible. For example: conden-
sers having a maximum capacity of .00014
mf. may have a minimum of .000007 mmf.
This is a good condenser and the low
minimum capacity value should not be mis-
used by having the associated input cir-
cuit capacity of the tuned stage so high
that the effective tuning capacity range is
reduced. The effect of this shunting capa-
city is indicated in Fig. 3. Dotted lines
represent the lumped circuit capacity
shunted across the tuning condenser, thus
limiting the minimum effective tuning
range.

Figure 4 shows the capacity range plot-
ted against dial divisions for condensers
with varying numbers of plates. This chart
is printed by courtesy of the Radio Con-
denser Co., Camden, N. J. The minimum
has a fairly high value and this must be
due to the construction. Heavy cast metal
end-plates and “bathtub” construction will
not permit the condenser designer to ob-
tain low mminimums. These minimum values
of Fig. 4 are satisfactory for all practical
purposes and will permit excellent band
coverage.

To find the minimum wavelength to
which a variable condenser and a coil will
tune, multiply the inductance in micro-
henries by 1,000 and then by the capacity
of the condenser in microfarads. This will
give the “LC ratio.”

Look this figzure up in the chart of Fig.
1 and read off the wavelength in meters.
For example: A coil with an inductance
of 75 microhenries is tuned by a condenser
with a minimum capacity of .000007 micro-
farads and the remaining circuit capacity

MAGNET WIRE TABLE:
Turns Per Lineal lach

e |

Eata Kind of ln-alation

gz -

g En & [En &

2«2 SC b |TC| Ak | Ba | BC | 88

0000 | 2a4 2.0 207 206 |

000 | 230 235 231 230
o0 | 268 263| 257 258
0 | “aon| zasl 2s1) zms|
1| 338 axl aau 3a7
2| 3.76] 3.065 355 3.53
3| 4| 407 395 A2 L
4 171 e54l 438 434
5| 528l aosl o ame] sl Il
6| nass 508 na3 538 [ [
7| 657 aa32l o1 591
8 744 702 6 x:!l 6.60( 7.83| 7.30| 7.52
o x30 7| 7.55 7.28] wss| a4 mar
10 [ 035 mua| 855 807 well 9.7 943
11 ] 104 [ .93 1 0.2 | 1005
12 | 117 | 1| 14 | 11.8
13| | oz | 2.7 | 132
14| 146 | 137|000 4.1 | 147
15 ez | 151 L 5.7 | 165
16| a8 [ 167 | 74 | 184
17 | 201 | 184 | .00 93 | 205
18 [ 223 | 203 [, 1.4 | 229

| i { 88
19 | 248 | 22.3 236 | 255
20 | 274 | 244 ) 26.1 | 284
21 | 308 | 274 | 3z | G0k | 230 | 202 | a15
22 | 340 | 30.0 | 36.8 | 341 | 37.7 | 3222 | 350
23 | 37.6 | 327 | 40.7 | 376 | 42.2 | 355 | 300
24 [ 41.5 | 35.6 | 45.2 | 41.5 | 47.2 | 389 | 43.1
25 | 457 | 38.6 | 50.3 | 457 | 5200 | 42.7 | 478
26 | 50. | 418 | 85.7 | 50.1 | 54.0 | 46.6 | 52.8
27 | 55.0 | 45.1 | B1.7 | 55.0 | 65.8 | 52.1 | 58.2
28 | G0l | 28.4 | 683 | 60.1 | 538 | 57.0 | 843
29 l 065.5 | 51.9 | 75.4 | 65.5 | 82,3 | 61.9 | 70.8
S i e Whstufudi Wil Wbl
30 [ 71.3 | 55.5 | B3.2 | 71.3 | 92.4 | 67.5 | 780
31| 77.4 | 59.1 | 1.5 | 77.4 (1028 | 72.8 | 853
32 | 83.7 | 62.7 1005 | 83.7 (1156 | 79.0 | 939
33 | 903 | 663 1101 | 903 [130.2 | 85.6 [103.3
07.0 | 69.9 [120.4 | 97.0 [144.8 | 91.7 |1123

B5 |104.0 | 73.5 (1313 |104.0 |163.5 | 98.9 |123.2
a6 |111.1 | 76.0 1429 [111.1 |181.8 |105.3 133.3
37 |118.3 | 80.3 |1585.0 [118.3 [206.1 [L13.0 |145.9
38 | 1265 | 83.8 167.6 [125.5 [229.1 |118.5 |157.1
89 | 132.8 | 86.7 [180.8 [132.8 [281.0 127.7 [171.6
40 [140.0 | 80.7 [194.4 |140.0 12003 [134.3 1837

Courteay John _A Roebling's Sons Co.
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CONDENSER
HEADQUARTERS

) TAMMARLUND” on a ccn-

L denser or other radio equip-
ment means that it is the prodict
of more-than-thirty years of en;i-
neering experience—and it is yoar
warranty of complete satisfacticn.

Write for the new Hammarluad
Catalog *“33.” It describes ccn-
densers of all types for transmit-
ting and receiving—band-spread
tuning, transformer tuning, p:d-
ding and equalizing. Also many
other essentials for short-wave i :x-
perimenters.

www americanradiohistorv com

Equalizsing CONDENSERS

Small in size, Hut
Hammarlund
quality throu zh-

., out. Mica die ec-

BBt ric, phospior
bronze flex ble
plate, bakelite

base. Two ranges: 3 to 35 m nf.
and 25 to 80 mmf.

hinproved MIDGET
CONDENSERS
Soldered brass
plates. Sturdy
frame. Smooth
bearings. Four-
point wiping ro-
tor contact. Vi.%
bration-proof.
Isolantite insu-
lation  reduces
dielectric losses
to the minimum,
under all conditions of temperature
and humidity.

Eleven Stock Sizes
3 mmf. to $20 » mf.
Capaoity

Write Dept. SW-3 for complete
catalog of precision equipment
for receiving and sransmitiing,

IHAMMARLUND MFG. 0.
421-138 W. 33rd Street, New Y yrk

Jon Beton Radior
ammariund

PRECISION

PRODUCTS
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Two Great
MAGAZINES
for One Price

A Magazine
Combination
that covers prac-

tically every
branch of Radio

Until the 31st of March, this opportun-
ity is yours--this chance te read radio’s two
great magazines, SHORT WAVE CRAFT
and RADIQ-CRAFT, at a saving of $2.00.

Regularly the rate for eight months of
RADIO-CRAFT and SHORT WAVE CRAFT
is $4.00. FOR a brief period only, cur
readers can enter their subseription to re- 1
ceive both magazines for $2.00, This is a
reduction of 30 per cent and represents a ’
raving of $2.00,

SHORT WAVE CRAFT you have read., and
it is needless for us to say that you are
well pleased and want to read every issue,
It is the *“Town Crier” of new develop-
ments in the short wave field.

And RADIO-CRAFT, also edited by Husgo
Gernsback, is the radio magazine selected
by the greatest number of rervice men,
dealers and radiotricians. Of course, thou-
samde of amateurs read RADIO-CRAFT,
too. Each month, men of outstanding
prominence in the radio field eontribute
articles of real interest to all.

Mail Coupon TODAY! |

SHORYT WAVE CRAFT, BWC 3-11
100 Park Place, New York, N. Y.
As per your speelal offer, I enclose $2.00, for which

you are 1o enter my subscription to BIORT WAVE
CRAFT and RADIO-CRAFT for the next elght months.

BT TR S ————————

Address

Clty..

SHORT WAVE CRAFT for

is .000010 microfarads. What wavelength
will the circuit tune to? 75 times 1,000
equals 75,000. Adding the two shunt capa-
cities together gives us 000017 microfarads.
000017 times 75,000 equals 1.275. llefer to
Fig. 1 and we find that the wavelength
nearest this LC value is 70 meters., Note
that most coil manufacturers specify that
their coils for use with .00014 mf. conden-
sers will tune from 80 to 200 meters. They
figure, and rightly, that the builder will
not have a condenser with a really low
minimum and that the circuit capacities
will be higher than the value used in the
solution of the problem stated. If this
coil is to tune to exactly 80 meters the
lumped value of capacity at the minimum
setting of the tuning condenser should be
000024 mf. If the minimum capacity of
the tuning condenser is .000007 mf., then
the circuit capacity must be the remainder
or .000017 mf. Now we should be able to
find the value of inductance to use with a

| given condenser to tune to a required wave-

MARCH, 1933

cided on the diameter of the coil form, try
to use a ratio of length to diameter of
one-to-one, If the diameter is one and
one-half inches, then try and keep the
length about the same. This refers to the
fength of the winding only.

Let a coil with an inductance of 100
microhenries be required; then, if the coil
has a diameter of 2 inches and the winding
is 2 inches long, a total of 54 turns will
be required. With a winding length of two
inches, a wire sjze should be selected that
will wind 27 turns to the inch. This gives
the necessary data for a coil without a lot
of figuring.

The accuracy of these charts is close
enough, for all practical coils being made
by the “home-set” builder. Calculations in-
volving % turns would ecomplicate the
chart to such an extent that it would not
be usable.

For the coils used on the very low wave-
lengths, the wire size will become larger,
while the ecoils used above 80 meters will

length and also know about what wave have comparatively fine wire.
+4 4
+3 ]
== Al - Joao -
A

+2 EA T 3o F b ] I S e

1 [ = .
A i 11
4

0
*2 1SOLANTITE
o —4 -———— RUBBER RADIO CONDENSER CO.
S ————n  AMBER COMPARISON OF
n o, INSULATORS IN A SINOLE
§ | | | | REFERENCE LINE BAKELITE TUNED CIRCUIT.

= A

| ]
ol | [
6.0 8.0 10.0 120 4.0 160 19.0 200 22.0
{ - MEGACYCLES

Fig. 2—Graph showing efliciency of different insulators at various frequencies.

band or range can be covered.
How to Use the Charts.

Most coil builders want to have their
coils designed for them, so the accom-

| panying charts are given so that no mathe-

matics are required at all. The best way
to use these charts is as follows:

Ascertain the capacity of the tuning con-
denser that is to be used and then at the
point of intersection between the wave-
length desired and the tuning condenser
curve, read the required inductance in
microhenries.

Select the coil with a diameter suitable
for use in the receiver in question. That is,

FIG3

Fig. 3—Dotted lines represent the “lumped”

the physical size of the coil. Having de- capacity added by poorly designed circuit.
300
Ll PEEY DRI L0 Ry Il F ]
1L L1 | RADIO CONDENSER CO.| ___4_
TYPE {4M ROTOR
1 T TYPE I1S@ STATOR 111 e
250 MODEL 1l FRAME -
S . - — = <+ 114 - _— - -
AENEEEEEEERN 1A T LA
MINIMUM CAPACITY W N ) ) - = Wi
5 PLATE 12,2 MMF <
- 200 2 B W jE "‘“ g “
b e " 14.0 - Y N2 p~
b - 149 - SoedAS
13 - 15.0 -1 s> A na
z {50 15 - 16.4 }/2
zt 1Tl - 17 8 NIRRT AF \\\0\" L =l
:'__ Ll 2.1 | = N S ¥—.- L~ V\““
g 1 T T T T ‘! - -1 rA‘ 'A'i Hﬂ
2 00 Ay v\'h(ell/
(v 1 /// - W
P T L pLTE -
- - -
1 TT 17T - I P - a
s0 T c’/’,—- [~ B | et
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DAL DIVISIONS

Fig. 4-—Relation between capacity, dial

divisions and condensers with different

numbers of plates.
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A “*Quiet” A. C. Power-Pack

(Continued from page 662)

sitic radio frequency currents generated
by the rectifier tube out of the D.C. out-
put; the other was merely the removal of
the pack from the operating table and its
placement on a shelf just above the floor.
One of the accompanying photographs
shows the receiver layout, with the SW-3
on the table and the pack underneath. The
other unit on the shelf, incidentally, is
the separate power-puck of a National SW-
58. The writer usually keeps both sets
running at the same time, and has a lot
of fun listening to both ends of phone con-
versations,

Assemhly On Wood Base-board

The various parts of the power-pack are
spread out comfortably on a wooden base
board measuring 14 by 8 by 1 inches. The
power transformer, the filter condenser
block and the filter choke block (reading
from right to left) occupy the back sec-
tion. In front of the transformers is a
four-prong socket for the 80 rectifier tube
(preferred over the 82 because of its
greater freedom from R. F. current), In
front of the choke unit is a.ﬁve—pron_;-;
socket, at which the output wires termi-
nate. Between the sockets is an Electrad
25,000 ohm wire-wound resistor’with slid-
ing taps.

The special Blan R. F. choke coil simply
hangs in mid-air from its connecting wires
between the transformer and the con-
denser block. This choke contributes no-
ticeably to the quiet operation of the unit.

The wiring, as shown in the schematic
diagram, is very simple. Note that heavy
twisted wire (No. 14 flexible) is used be-
tween the 2% volt filament terminals on
the power transformer and the F posts of
the five-prong socket. All other connections
are made with No. 18 wire of the kind
having push-back insulation.

Connection between the receiver and the
power-pack is made through a flexible
cable of five wires: two for filament, one
for negative “B” and two for plus “B.”
If any particular set requires three dif-
ferent plate voltages, a six-prong socket
may readily be used. The cable from the
set terminates in a plug made from an old
tube base. A neater plug designed for the
purpose may be bought for a few cents.

Adjusting Output Voltages

By means of the sliding bands on the
Electrad resistor, exactly the correct out-
put voltages may be obtained. The values
should be measured with a high resistance
voltmeter. A fixed output resistor, or one
having fixed taps, is absolutely worthless,
as the voltages are never correct. If they
are low, the set is weak and insensitive; if
they are high, it is noisy and unstable.

Naturally the power units selected for
a power-pack to fit a particular receiver
must have sufficient capacity for the tube
combination that is used. Don’t work too
close to the limit; the more margin you
provide, the better. The units employed
in the writer’s pack are designed to supply
a pair of 45’s, in addition to a flock of the
usual 24's and 27's, but the entire load
imposed is less than 20 milliamperes, the
tubes used in the SW-3 being two 35's and
a 56. With this light drain the pack runs
nice and cool, and there is no sign of the
erratic behavior that indicates “saturated”
choke-coil cores and “overworked” recti-
fiers.

Parts List

The following parts were used in the
power-pack illustrated. The builder may
use his diseretion in making substitutions,
depending on his own requirements. This
pack will easily operate sets uiing up to
six or seven tubes.
1—Power transformer, Pilot No. 411. 600

volt, center-tapped high voltage sec-
ondary; one 5-volt and two 2% volt
filament sccondaries. (Franklin)

1—Filter condenser block, Pilot No, 421.
One 2 mf, two 3 mf. filter sections,
three 1 mf, by-pass sections.

1—Double choke unit, Pilot No. 431.
25 henry sections.

1—Blan special R, F. choke coil, uncased.

1—Electrad 25,000 ohm output resistor,
with sliding taps. (R.T. Co. “Rite-
ohm"”)

1—Four-prong socket for rectifier, Pilot
(Alden)

1—Five-prong socket for connection cable.
(Alden)

6—Special Blan black and white metal
markers, as shown in photograph.
These are very useful for labeling ter-
minals, sockets, etc.,, in an unmistak-
able manner. Special labels will be
made up to your special order.

1—Wooden baseboard, 14 by 8 by 1 inches.

1—Alden five-prong plug or old tube base.

Wires, screws, odd hardware, ete.

Two

The Beginner's 2-Tube
‘Go-Getter?’
(Continued from page 686)

Additional Parts Required

One bakelite or rubber panel 7"x14"

One wood baseboard 6"x12”

Three UX sockets, Pilot (Na-ald)

Five UX201A type tube bases

One spool No. 24 D.C.C. magnet wire

One filament switch

One vernier dial, Kurz-Kasch (National)

Necessary head phones, batteries, solder,
hook-up wire, etec.

Kay to Fig. 2, panel drilling template.
Holes No. (1), (2), (3), holes for Card-
well tuning condenser; (4), ant. condenser;
(5), regeneration control; (6), filament
switch; (7), filament rheostat; (8), head-
set binding posts; (9), mounting screws for
holding panel upright.

Short Wave League
(Continued from page 673}

take the license seriously, for what does
anyone think of a scrap of paper that is
received for little or no effort? But even
a stronger argument than this is the use-
fulness of the code. Anyone listening in
will frequently hear a phone station modu-
lating with a buzzer to help communica-
tion, and what would a “code-less” phone
man do around a code ham’s shack in an
emergency ? The amateurs belong with the
code and it is practically indispensable to
tkem. I do not see why any ham could
not possibly find a use for his code or
why he would not wish to have it included
in the test, or is it laziness’
JOSEPH STAR, W2ESA,
240 Union Street,
Lawrence, L. 1.

Amateur Licenses Extended
2 Yrs.

Editor, SHORT WAVE CRAFT:

The Federal Radio Commission ordered,
effective January 6, 1933, that all amateur
station licenses be extended for a period of
two (2) yvears from the date of expiration
of existing licenses.

RULE 27 WAS AMENDED AS FOLLOWS:

“Strike out all of paragraph d and in-
sert the following in lieu thereof:

“d. The licenses for ship stations below
1500 kiloecycles will be issued for a normal
license period of one year from the date of
granting of a new license.

“e. The licenses for amateur stations
will be issued for a normal license period
of three years from the date of expiration
of old license or the date of granting a
new license or modification of a license.”

www americanradiohistorv com
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GEN-WIN SHORT WAVE COIL KIT

These colis i consldered the finest made. Each coll |
precision wound on a4 clifferent colored bakeiite form fo-
quick Identlitication of wave lengths. Used and highl
recomnmended by all short wave experts. Range (18 1)
225) meters. using a .00011 or .60015 mfd. condenses
Recommended for the following sets: ''The Globe Trotter, *
“'The Overseas.”” ""The Docrle 12.500 Mile Two Tube Re

ceiver and IDoerle Three Tube Signal Gripper,” “Th-
Megadyne.”’
4 Coll Enamel Wire tl Coil Litz Wire

Kit $1.50 Kit .. 82,2
Broadeast Coil, (200 to 550 meters).._...._..........55:

GEN-WIN ). F. TRANSFORMERS
These are accurate 1. F. Transformers. designed by Amer-
ira’s Foremost Hadio oll EnRineers, gineers every
where are using and recommending them because of -
pendable hich gain performance. and exceilent construe-
tion of quallty material. Gen-Win I. F. Transforme s
are individually tested and peaked at our iaboratory
465 K. C. (used in Short Wave Receivers)
175 K. C. (used in Broadcast Receivers) $l 50h({|
115 K. G, (used in All Wave Receivers) .
For the \Wunderlich and 53 tubes the above I. F. Trun
foriners (center lanDed secondaries) $1.75 each.

.
POLICE AND SHORT | ALL-WAVE COIL KIT
WAVE ADAPTER ¢ Range 25 to 550 Meter:
Convert your broadeast lelE s +
into a shortwave sei tuning l::ulm‘;' 'l‘“‘;':
from 30 1o 200 meters. and R. F. ool
Get exciting po- | both having
lice alarms from [tnpped seo-
stations thousands [ondaries,
of milea wway. & which permits
Alrplaye comMuni- | you to enp
eations w hile Lxlh SHOE"F
planes are in fight. | WAVE and
Amateur phone B RO A D- o
and international RO-
code communica- | GRAMS. If you own an Amban a-
T st i L t 1l raﬁ elreuit tu) or
. Y01
50 little money. 'Tnatalled in & 1ATY. | st tuvo an il wave recoiver. hy o
Pluga directly into the detector { plaring the coily. with these n
tubesoket.  Specily the detector § GEN-WIN hALIrWAVE oo ln,
ul our got, of an
to detector tufe ldvl.‘-‘n:.nh and Ghoil- && ,h.d »
modsl number of set -hin ot lering. § or, §
No. 200—Tor ‘27, ’. 397 Wiine diagram included 1 o
and '56 Det. tube.. e
No.  200—for ‘2% Al wave Tuner (as

'35, and ‘36 D,q.’sl 394  Hlustrated) ... 9%
tube ... W% All Wave R. F. Coll....75¢
Bend remittance in chock or momey ovder.

Repesier lotier if @ cORtBing CurTERCY.

GENERAL WINDING COMPANY
214 FULTON ST, NEW YORK.N. <.

[ [

STOPPANI BELGIAN
COMPASS

A Precision Instrument
for Your Laboratory

oo e $4.50
Gold Shield Products Co.

112 Chambers St. S. W. E.
New York, N. Y.

sUPPRESSED
KNOWLEDGE OF THE AGES
Hidden, denied, byt not lost, is the miroculous
wisdom of the oncients. Their methods of mental power |
in achieving SUCCESS and MASTERY IN LIFE ore
ovailable TO YOU. Write for a FREE copy of the
“Wisdom of the Sages” and tearn how to receive thi f
rare knowledge. MAKE YO%R LIFE ANEW.
scrise: D. Y. I,

ROSICRUCIAN BROTHERHOOD
CAN WTSF ALIECHRHLA
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WORLD-WIDE
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Improved Doerle Receirers—A bsolutely F

rPHERE have never been produced short-wave receivers which have taken
the whole country by storin as much as the now famous I VERLE Receivers.
Mr. Dnerle described his first recciver, the now fuious TWO TURL 12,500
r-January issue of SHORT WAVE CRAFT.
You have neen the many ietters puldished in SHORT WAVE CRAFT lauding this receiver
. It iva low-priced receiver. yot, pulls in short-wave stations

from all over the world. REGULARLY, in praetically any location, not only in thix country,
Thousands of experimenters have huilt their own, ami have
culoua reaults, as hundredn of glowing testimaninl letters fram rad
Recently. Mr. Doerle braught out another receiver. the THREE TULE SIGNAL GHIT-
I'ER, which already has started to make history. There is no queation that the three tube

MILE RECEIVER in the Decembe
to the skies. anil for a gowd reason.

hut anywhere,

iob will alvo make its triumbhant taur all over the world.

Despite the remarkahle performance of these two receivers,

they could obtain even better renults with slight modifivations of ¢

type 34 which is a high gsin Bereen-grid R, F. amplifier.

the pricen of thexe instrumenta to you.

In the course of the year. we have received nmany redneats for these receivers, and we have

cokl & great many parts for bhoth receivers, hut not until re-
cently have we concluded our tents which now places us in a
berition to rupply the two complefe reccivers no that you
can either buy them conipletely wired or in kit form.

BY npecial arr t with the publish of SBHORT
WAVE CRAFT. we are now in a position tu sell You thee
official receivers ac that al «hort wave enthusinats who
ever wished to own either of these fine sots can now be
sure to buy them without a Question in their minds that
they will perform 1005,

It took a lot of labor, and much ingenuity to collect the
currect Darts to make sure that each receiver would work
under all circumstances. Thiv means that all the usual
“bugs”’ have heen ironed out by us in such a way that
You may order every receiver with tull confidence. that
in pracucally every location, anywhere. “‘they will do
their stuff.”

ONLY FIRST CLASS PARTS USED

It may be possible 1o huy the narts of the completed
setn at & lowe: price. We admit this at once. HBut if you
will look over our parts list, you will find that only first cigss
material 1s used. We have dome away with all lowes.
There in no “hand capacity.” IN THESLE TWO SETS
ONLY THE BEST CONDENSERS—AND TIHAT
MEANS HAMMAURLUND—ARE USEID. The xeta
could Le produced for a consicleralile less amount if we
uned cheaber condensers. We Lave refrained from doing
ea hecause we wanted a firct class broduct. And thix goes
for ever¥thing else in the sets. They are luw in price, yet
the Quality ix excellent cunxidering the low brire. Thus,
fur instance. we are wing Kurtz-Kaxch dials because we
found them excellent for their purpose, and a3 everyone
knowu. they are really hirst class verniers. The baseboards
are of laminated well-reasvued vencer wood, that will hot

Two Tube 12,500 Mile Doerle Receiver

Triu receiver is exactly
ws dlustisted in ouf photo-
grapha.  Size of alumnum
tanel 1s 9xti%g inchen. Lane
%5 wehes Em( of

8

materl 2 Ham-
d 00014 Condensers; | Carter 2

Wave I'lue-in Coile,
ete. Complete abin

TWO TUBE 12.500 MILE DOERLE SHORT WAVE
RECEIVER. completely mggd = $8.9°

ve  Mheoifientions

teated an per W '\'OI?IL A luns

No. 2140.

No. 2141, TWOQO TURE 12,500 MILE DOERLE SHORT.WA\'E
Art,

RECEIVER KIT. with sll farte as apeeified above.
[

1 ot urred, wilh blueprine conneetions $7 70
-

inatruetions fur opreny mplete
PLETE ACCESSORIES. ineluding the lollnwins:
hi Neontron type

fon, Cu
ping weight 5108, YOUR PRICE
) lulr:nfﬂ\;l No. 230 rubes;

R ;lerb:’d‘sl_ludphu i 2 )

stpnds
PR

Wit PO

ne
a.

ping weight 22 Lbs.

our technical «taff felt that
he circuit. Thiy iv especially

true of the Three-Tube Bignal Gripper. The firet t¥ype 30 R. F. tule In

Thix hax increased the ~ensitivity

and relectivity of these receivers conuiderably. Yet ddexnite thore changes. we have not raied

WArf.

Micamald Equal
poritions and bin

berformance as well.

tained mira-

fAnw testil

¥

with

vhones. although it jx |
do not make ~uch & elaim.

WHAT THEY SAY!

. ‘“‘Does All You Say**
1 have built the Doerle short wave receiver and I woni 10 pay it daes
all you say it wall,
J. Juseph Whalley, 401 Epringdale Street. Cumberland. Md,

Some ListI

Unve just completed your Doerie twa-tuber. 1 received the foll
on the lnud.&enk": K’lm. LA, GMB, YEYDR
XAZ W2XAF. W3XAL, waXail w .
x;:l.\l'.,. WONAA, Henolulu,  Budabest.
RTHE

—

and

A Hungary.
in 35 states |
Muurice Kraay. K. F. 1), 1. Hammond. Ind.

Bermuds,

R This Is Golng Some!
Today is my third duy for working the Dorrls se
ecri over fifty atations. Some or the mure
lier. From my howne in Maplewood. N. J.. 1 rer
WVR, Atlants, Ga.; W L
Elem, 1Il,, WRERK . Mexsco,
PZA. Surinam. South Ameries; TIML. Carisgo. Costa R GIWM,
. Englund. I lave mimi received stalions WDC and PJQ
whieh I have not found listed tn the eall bouk.

That's not  bad record for three days on & two-tube job, in it? 1

will anewer wny duestiona cuncerning the fioerle pet

Juck I'rior. ¢ Mosswood Terrace. Maplewood, N. J.

. A Good Word tor the Doerle B
1 would like 1o put & word in for the Daerie 12.500 wile receiver. 1
recammend thi get 10 81l “sot wreckers” in & big wny! HobIng that
this set “perks™ Lor sll “hanw” in & big way [
H. J. Keilholts. 1508 Belt Strect. Baltimore, Md.
A Doarle Enthusiast
I have Just completed my two-tubs Doerie. nn:
recerver! It worke fine on sll 1he wavebs h could wish
for mny betier wb then this one. [ can get XK and WoXA4 to
work up the loudspesker at night, snd the code statsons come In
with s wallop behind themn. ’
Hamuel E. 8muh. Lock Box 241, Grayling, Mich,

nd tu date I have
snt onea I shall
folluwing:
T WRAYH,

it surely m a grest

GUARANTEE

We guaranter and warrant that sll materisl jurnished in the two
prte dencril in_this sdvertisement. whether in 1he completed oot or
in the kit form, is firet clase. in Mlefdy Tespect: that the complete seta
have been teated before ahipping. snd 1hat we will Mand hack of these
wctp and kits in rvery way e will repluce any parts, with the ex-
coption of aceidentaliy blown out varyum tubes within three months,

Darte ore relurned 1o us within that time.

PLEASE NOTE

We are short wave specialists. Ilesse underatand that the two seta
here described nre not th oniy ones which we pi uee. We cun [urnish
18 in kit form of praetically any short wave receiver described
f‘HUR'I' WAVE CRAFT or other eadle mngssines. Get vur prices

ol Proof

Fanels are polished aluminum, on which the condensera and other parts are mounted.
The~e pancly do away with haml capacity.
enanel wire for low kises,
give you quality. Bakelite xockets only are used
in& type. We have even included bin-tip invky, rheostats with “off
ng pust stri, x of Bakelite to keehb down
In short, you will be pieased not only with the busitiess-like appearnnve. but with the

The phuz-in coibv are of Bakelite, wound with-
In ahort, despite the o ingly low price of these sots, we

Even the arrial conldensers are of the
"

lospen.

Only by making these sets in quantities can we attord
tC sell them at the extremely low prices quoted.

Note the testimaninls printed on this page.
capected from these great sets.

HOW DO THE TWO SETS DIFFER?

The TWO TURE 12,500 MILE SHORT-WAVE SET in intended to he used with head-
ng in right atong, stations on the loudspeaker.
For instance, atations 5.000 and 10.000 milex away cone in only
on headphones. Thiv ret uses two 230 two-volt battery tybe fubes.

They will glve you an idea what can be

We. hawever,

The Improved THREE TUBE SI(iNAL GRIPPER,
its name indicates, is & three tihe act. [t uses m type 34
acreen grid R amplifier fullowed by a Ty reKensar-
ative detector and finally a tybe 30 A. F. Am er. Itis
a great deal more powerful than the munaller vet and will
bring in ytations from great distances on the loudipeaker.
A vood magnetie ioudspenker should he used. Thus, for
instance, wtations from all over the country¥ come in on
the lauilspeaker, hut, of coursc. stations 12.000 miles dis-
tant require the use uf earphones.

Tl brice of she two xetn include a wet of plugein coils,
Hoth sets are oberated from ordionry dry ecll.. The "R
hattery supnly can he cither 80 volts or 135 volta for the
THREE TUBE SIGNAL GRIPPER. For the TWO
TUBE SET, 90 vults js sufficient.

Both wets tune exceadingly easy. and the oseillution con-
trol in always under full eontrol of the opers
vernier ddials are accurate =o that stations can le
and found in their allotted positions every time you use

the set.
OUR OWN TESTS

Both sets have been tested by us. and we found that they
du all and more claimed by Mr. Docrle, and other ene
thusiaxts who built the sets, enpecinlly xinee they have been
improvell.  We refrain from Riving you the astunishing
Dt of rtations which we ourselves have lokgel lecause
¥e do nut wish to let our enthunisasm run away with us, and
hecuuse You might not believe the actual results accom-
blished with this set. We much rather have others talk
about the resulta.

Incilentally, we have, an ¥et. 10 receive a wingle com-

plaint on these seta, although we vold a large quantity of
purts for both of them.

Improved 3.Tube Doerle Signal Gripper

This recciver also. is ex-
astly as shuwn in ourohoto-
graph. The  aluminum

nel messures 104374

neehoard 1034:8 inches.

- It eomprises the lollu'ina
parts Hammarlun:
-00014 Tuning Coudensrrn,

1 Carter 20 oho ma&

nd i1 #'eeriews Audio Transformer: 2 Knrts-Kasch Vernier :
E R ! 1-5 Meguhm Carlwrundum Grid Leak. 2
Low Loss Sockets. 2 N ualises
ndine l'wat 8 Telephone Pim
Jacke nobs, 1 Aluminum Panel, ) Veneer Basebonrd, One
Serof I nd Tnatruetjons for Operation; 1 Set of Hardware,

ire. ete, Bhipping weicht 7 1b
$11.85

No. 2143. Improved THREE TUBE DOERLE
BET. eombletely wired, "-dé
YOUR PRIC

to use.
No. 2144, Improved THRE. E DOERLE SET IN KIT FORM
with all purts cified above. but nof wired with blue-

und instructiona

e i el $10.50

ACCESSORIES including the fullowing: 2 eix
Fanteed Neintron type No. 230 tabes: wnd one

34 nne set of lirandes Mstehed Fleadphones; 2 No.
6 standar dry cells, 3 standard 45-volt B batterica.
1 “Jl’ L uch gnm- Magneri
1 henk Bhioe

weikht 32 Ibe .

ORDER FROM
THIS PAGE

C.0.D. only if 20% remittance accom-

Send money order or certified check. |
panies all orders. Order NOW—TODAY

FREE

age.

100-page Radio and Short Wave Treatise:
hook-ups, 1,000 illustrations,

100
Enclose 4c for post-
Treatise sent by return mail.

RADIO TRADING COMPANY, 100A Park Place, New York City

www americanradiohistorv com
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When To Listen In f

By ROBERT HERTZBERG

Reports from short-wave set owners re-
garding reception of the new British Em-
pire stations have been rather meagre.
GSA, on 6050 kilocyeles (49.59 meters)
and GSC, on 9585 kiloeyeles (31.30 meters)
are supposed to be on the air between
8:00 and 10:00 p. m, E. S. T. for the bene-
fit of Canada, but the writer has not been
able to spot them on either of two receiv-
ers during several different evenings of
listening. Apparcntly these stations are
also testing earlier in the day, as they
have been heard by Richard F. Shea of
Ridgewood, L. I. With 20 kilowatts and a
directional aerial they should come in
with plenty of “sock.”

While scanning the 31 and 49 meter
channels recently, the writer heard some
strange sounds that turned out to be Ed
Wynn's program, being relayed through
W2ZXAF, Schencctady, on 9530 kilocycles,
which was very weak, and also by an ex-
tremely powerful station that later identi-
fied itself as W4XB, Miami, Florida. The
latter, on 6040 kilocycles, literally blank-
eted the band and may quite possibly hasve
been drowning out the British transmitter.

At ten o'clock, still on the 49 meter
channel, another very strong station that
had been broadeasting squeaky phono-
graph musie, with announcement in Span-
ish, switched suddenly to English. “This
is station YVIBC, broadcasting on a fre-
quency of 960 kilocyeles and also on 6120
kilocyeles,” said the wvoice. “We are lo-
cated in Caracas, Venezuela, and welcome
reports from listeners, which are all ac-
knowledged.”

According to the call lists, this station
uses 6,000 kiloeycles for its high fre-
quency broadcasting, but the higher value
checked correctly with the dial settings.
Between (about) 8:00 and 9 p. m., but not
later than 10:00 p. m. this station is un-
questionably the star performer on the
short waves at the present time.

Mr. William S. Russ, 227 Columbus Ave-
nue, New York, N. Y., sent a report to
Caracas and was rewarded with the most
impressive acknowledgment we have ever
seen. This takes the form of a 16-page
booklet, printed in beth Spanish and Eng-
lish and deseribing both the city of Cara-
cas and the transmitting station. It is
profusely illustrated and, cven includes a
full page map of North and South Ameri-
ca, showing the distances between Caracas
and various cities on the twoi continents.
This is indeed a prize for short wave
fans.

Regarding Commercial Phones

It is a waste of time and effort to write
to any of the commercial trans-oceanic
telephone stations with the idea of re-
ceiving acknowledgments. You will be
told, quite politely but firmly, that the
conversations you heard were none of
your business and the stations are not
maintained for your amusement, but for
the transaction of business.

Those “Noise-Free” Antennas Again

The subject of “noise-free” antennas is
recceiving considerable attention from all
radio users, and particular attention from
short-wave listeners because noise on the
short waves is very bad in many locations.
To straighten out some common misunder-
standings, the writer wishes to ¢ontribute
the following remarks.

All of the “noisc-free” antenna systems
now on the market, regardless of the type
of lead-in employed, depend for their
operation on the complete isolation of the
aerial wire itself, with the lead-in acting
merely as a connector and doing no “aeri-
aling” on its own accord. If the aerial
cannot be placed free and clear of the
main source of the local interference, the
special lead-in is just so much money
thrown away. Too many people expect
the lead-in to accomplish magical results,
and they are outspoken in their denuncia-
tion of it when they find it doesn’t help
much in their own locations. Contrary to

gencral opinion, the lead-in itself does not
and cannot eliminate noises picked up by |
the aerial; it can only reject the noises
it would pick up ifself.

A case in point is the experience of a
resident of New York who lives in one of
those houses troubled with interference
from elevator control switches. These
switches and all the machinery associated
with them are located in a roof-top pent-
house, as they are in most buildings.
These very penthouses, because of their
height, make convenient places from
which to hang radio aerials, as any trav-
eler on the New York elevated railroad
knows!

This man, after reading of the wonders
of various “noise free” antennas, strung
a special lead-in, and connected it to his
previous aerial, strung from the elevator
penthouse. Did the new lead-in eliminate
the noise? Of course it didn't, because the
arcing switches were only about cight
feet, airline, from the c¢nd of the aerial
wire.

The roof being six stories from the set
owner's apartment, and the latter another
eight stories above the street, this man
tried another stunt at the suggestion of a
radio engineer neighbor, He dropped a
vertical wire from the edge of the roof
down to his window, with the upper in-
sulator about six feet below the roof. The
roof aerial was discarded altogether. Re-
sult: a noticeable reduction of switch
noise with no appreciable difference in
signal strength. A vertical wire, if it is
free enough, happens to be the best kind
of aecrial.

Moscow? DIerhaps

A reader writes in to say that he heard
a voice shout “Allo Moscow” in the middle
of the crowded 49 meter band during a
momentary let-up, and wants to know if
he picked up that city. (This letter is
typical.) The answer is, “Probably not.”
If the voice said “Allo” it was coming
from another city, calling Moscow. |

Please don’t jump at hasty conclusions.
An all-German program is likely to be
coming through a “local” station under
the sponsorship of a Yorkville beer gar-
den; the writer once wasted an hour on

such a “teaser” and discovered finally that
he was heg&rlng a harmonic of a station
one-half mile away!

Shott Wave &

) " of the mont

The following events furnished by courtesy of

Columkia Broadcasting System.

Dec. 18—12:30-12:45 p. m.-—*The News from
Toy Town.” Talk by the Mayor of Nuremberg
from Nuremberg, Germany.

Dec. 21—6:59-7:30 p. m.—Midnight Mass from
the Church of the Madeleine, Paris.
Dec. 25—12:30-1:99 p. m.~=Christmas

from London, Paris, and Berlin,

Dec. 31~—-5:55-6:15 p, m,—Students Chorus from
Auerbach’'s Keller, Leipzig, Germany.

Carals |

WHAT DO YOU KNOW
ABOUT

Super-Regenerators?

In the April Issue
DON'T MISS

"The Oscillodyne”

A new |-tube Super-Regenerator,
based on a brand new principle!

WwWWwWWw.americanradiohistorv.com

PAY FOR TRAININ
AFTER YOU GRADUA

P

To a few honest fellows I am offering a:
opportunity to get a training and pay fo*
it after they graduate in easy monthl’
payments. You get Free Employment Ser-
vice for life. And if you need part-tim?:
work while at school to help pay expenses,
we'll help you get it. Coyne is 33 years
old. Coyne Training is tested—You ca)
find oul everything ahsolutely free. Just
mail the Coupon for My Big Free Book.

Jobs Leading to Salaries of
$50 a Week and Up

Jobs as Designer, Inspector and Tester--
as Radio Salesman and in Service and I«
stallation—as Operator or Manager of 1
Broadeasting Station—as Wireless Oper: -
tor on a Ship or Airplane, as a Talking
Picture or Sound Expert—Hundreds (f
Opportunities for fascinating Big Pay
Jobs!

10 Weeks’ Shop Training
AT COYNE IN CHICAGO

‘We don’t teach you from books. We teach
you by Actual Work on a great outlay «f
Radio. Broadcasting, Television. Talkirg
Picture and Code equipment. And becau o
we cut out useless theory. you get a pra:-
tical training in 10 weeks.

TELEVISION

Is Now Here!

And Television is already here! Soon the e
will be a demand for Television Expert: !
The man who geta in on the ground florr
of Television can have dozens of opport I-
nities in this new field! Learn Televisitn
at Coyne on the very latest Televisicn
equipment,

Talking Pictures
A Big Field

Talking Pictures, and Public Address Syi-
tems offer golden opportunitieatotlie
Trained Radio Man. Learn at Coyne (n
actual Talking Picture and Sound Repr»
duction equipment.

Get the Facts

Don't spend your life slaving away in sor e
dull, hopeless job! Don't be satisfied o
Work for a mere $20 or $30 a week. L2t
me show you how to make Real Money n
Radio—thefastest-growing, biggest monev-
making game on earth! Get my big Fr:e
book and all details of my pay after gral-
uation offer. Mail the coupon today.

--'i
H, C. LEWIS, President

Radio Division, Coyne Electrical School

500 S. Paullaa 8t., Dept. 33-2K, Chicago, IIl.

Dear Mr. Lewls:

Send me your big Free Book: details of your Free
Employment Service: and tell me all about your spe-
cial offer of allowing me to pay for training on e¢asy
monthly terms after graduvation.

Name
Address
City.
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D.X.SPECIAL

CUT DUT INTERFERING

STATIONS « ENJOY,

FOREIGN PROCRAMS .

Just Fix & Pix in the serial
terminal and in-reas: the 4
range and selcctivity—
permits knife-edie
tuning—twe mitlion
Eurepean ;:‘e‘rl.

Ap
praved
by Far-
adsy Heuse
Testing Lab.
oratories. Take:
the place of com

Plicated wave traps
and noise ellminators
Nothing like it before.
& Money - Back  Guarante:
$1 Post-1"aid. Rend Cash

Money - Opder

INYOUR AERIAL
POSTAL RADIO

__133-35 Liberty St., Dept. SW, N. Y. City

Over 100 New Hoek- Ups,
Ete. 1000 fliustrations,

type ol hook we publish: but the
baok! Theentire editorialnection i

Amplifie —Constructing o

Tiny
Receiver—All  Aboyt

Radio Kinks, Ete,, Ete,
age.

100A Park Place

grama,

Conaiderably larger

more instryctive than our

No.25iuwsue. 11 you had aur

treatise i

dentally al? our previousissues, youa ¢ familinr with the
W

to end —notanold word remains. Considerablespace hax
been devoted to nrticles for the radio beginner. This
alonei+ worth its weightin gold. The Buperhetermlyne
p‘nnnmle in thuroughly explained in thix ixwue in clear,
simple language. No. 28 48 not fust ansther catalog.
[t contains more valuable and un-1o-date information
than can be found in any radio text hook on the rubiect,
PARTIAL LIST OF CONTENTS

Fundamental pPrinciples of Radio—Ohms Law—

Hscusston of New Tubes—Constructing ¢ Triple Twin

3 Nubrtheterodies—Eliminating
.‘!Ian-made Static—Conatrurting a Two-lube Short Ware
“Globetroller”™ Reeeiver—ompletely rerised und Up-ta
date Radio Tube Chart—38.06 Prize Sugvcstions—

WRITE TODAY. Enclose 4 cents for post-
Treatise semt by veturn mail.

RADIO TRADING CO.

104 Page RADIO

SHORT WAVE

TREATISE |

Avail yourself
now of the on-
portunity to re-
ceive the free
1983 winter
edition of our
Radio and
Bhort Wave
Treatize, No.
26. 104 solid
pagra of
waeful in-
Jormation,
radio items. dia-
silustralions, elc.
and

No. 25 and inci-

No.26—what a
ew from beginning

A.C-D.C. Portable

New York City

New Way to

Make Your
Own Records

Eaxy to Make
Easy to Read
with
The NEW
MASTER

The only instrument ever produced tnav will record
your own sending in vidible dots and dashes and then
repeat it to you audibly on headphones,
tionizes the teaching of code—makes Iearning eaxy,
i o experienca required.

fascinating and rapid.

Destgned for U. 8. Signal Corpa,
Loaned with Complete

radio and electrical engineern,

'ode Course without additional cost.
for folder BW-3 giving full details.

TELEPLEX CO., 76 Coctland! Streel, New York, N. Y.

Learn the Code Home

Revalu-

Marvelous say

Write today

— PHILA. RADIO SCHOOL—

Courses in

Radio Broadcasting, Wireless Operating,
Radio Servicing and Flectric Refrigeration.

J. C. VAN HORN
(fermerly Vice-Prea. R. C. A. Inatitutes)
1533 Pine Street, Philadelphia, Pa,
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At Last! A 4-Tube Super-het!

(Continued from page 653)

the previeus paragraph there is nothing in
the assembly that should present d.ffi-
culties.

Wiring

Every thing is mounted to the chassis by
means of screws. It is wise to study just
how the various connecting wires are to be
run before starting wiring. As the vari-
ous parts are mounted place soldering lugs
under the nuts wherever a connection is to
be made to the ground. This will speed
things up considerably. All of the resistors
and condensers are mounted by their pig-
tails, except the electrolytic filter condenser,
which is mounted by means of the bracket.
This bracket is nothing but a strip of tin
about 3 inch wide and long enough to make
a strap around the condenser.

Run the wiring in a direct fashion for
the best results. Make sure that every con-
nection is a good one. The condensers and
resistors are mounted and held in place by
the soldered connections and poor zoldering
will result in high resistance contacts, mak-
ing the set very unstable in operation.

A study of the photographs will show:
how most of the wiring iz done. Follov:
the pictures for placement of resistors and
tubular condensers. They are all placed in
such a way that the leads supplied with
the condensers are long enough to make all
necessary connections,

The Oscillator Coil

The oscillator coil does not tune to the
same frequencies that the antenna coil
tunes. This is due to the fact that the os-
cillator has to tune to a frequency removed
from the incoming signal by the value of
the intermediate frequency. Thus, if the
oscillator coil is not altered by the removal
of turns from its winding, there will be
considerable difference in the setting of
the oscillator tank condenser when receiv-
ing signals. This difference will diminish
with the increase in frequency of the in-
coming signal, but above 80 meters changes
can be made in the number of turns on the
oscillator coil so that the tank condensers
will track. Do not remove turns from the
oscillator coil until the intermediate fre-
quency has been decided upon and the in-
termediate frequency circuits tuned to that
frequency by means of a calibrated oscil-
lator. When making the preliminary tests
it is not necessary to change the oscillator
coils. Simply set the oscillator tank con-
denser to a lower value of capacity.

Note that the loud-speaker connections
are taken off through a 4-prong socket and
plug, using 2 pins for the voice input and
two for the field.

Operation

Place the tubes in their respective sock-
ets as indicated in the diagram and plug
in the speaker. Insert a set of coils with
identical characteristiecs in the coil sockets
and turn on the power. The power switch
is mounted on the antenna volume control.
Connect the antenna and ground. Set the
tuning condensers at 100. Tune by turning
both oscillator and antenna tank condenser
knobs at the same time. Tune slowly be-
cause it is easy to pass stations with the

tank condensers. As soon as a signal is
heard note the position of the tank con-
densers. If the tank condensers line up
then try the regeneration control. A real
increase in signal should be obtained as
the regeneration control knob is rotated
clockwise. If the second detector does not
osc]illate reverse the leads to the feed-back
coil.

Use a good antenna and ground. The
antenna should be about 40 feet long. Test
reception from four foreign countries on
the loud speaker testifies to the possibilities
of this receiver.

IN NEXT ISSUE!!
The “S. W. C.”
Readers’ Ideal
“COMPOSITE"

Receiver
The One YOU Voted For!??

Conclusion

The reaction of the writer is that this is
a very interesting circuit and that it is
capable of great results. In fact it seems
likely that more could be done along this
line. Methods can be tried to increase the
sensitivity, In fact, the author is going to
try several things, including changing over
to grid-leak and condenser in the second
detector circuit, and using low values of
condenser and low values of resistance in
the grid-leaks. While the circuit is simple
there are many pitfalls for the unwary
constructor and extreme care should be fol-
lowed in the construction and wiring for
satisfactory results. It is very important
that the builder have a test oscillator that
is calibrated so that notations can be made
of the wvarious intermediate frequencies
used. When the final choice of the inter-
mediate frequency is made then the turns
can be removed from the oscillator coil so
that the tank condensers will track at the
higher frequencies.

Parts List

One Hammarlund MC35X Dual tuning con-
denser. 35 mmf. capacity (5, 12)
Two Hammarlund MC 100 M, 100 mmf.

midget condenser. (6, 13)

One National Velvet Vernier Dial. Type
B Dual Range.

Two National Screen grid clips.

Two National Tube Shields Type T58
(Hammarlund)

One Blan Special Chassis. Aluminum,

drilled and folded.

One Eby antenna ground terminal (1, 3)
{Cinch)

One Eby phone terminal strip. (27)

One Acratest 10,000 ohm potentiometer and
power switch. (2, 35) Type 6169 (Claro-
stat)

One Acratest 50,000 ohm potentiometer,
Type 6156 (18) (Clarostat)

Two sets of Na-ald short-wuave coils.

R.F.C.
USED FOR

INSIDE TO
GROUND _

QUTSIDE TO -
PLATE OF
18T DET.

REGENERATION

w femo con
o

STATOR _—t"

ORIGINAL FORM (cHaNGED)
OF I.F. TRANSFORMER
A~ -8~

x5 OUTSIDE TO

»— GRID

» INSIDE TO

B+ 250V,

2~ ROTOR 70O
GROUND

STATOR, PLATE

- " ROTOR TO

X1 gTATOR PLATES OF
DSCULATOR TUNING COND.

F1G. 1

Details of changes in LF. transformer so as

www.americanradiohistorv.com

to permit ~oupling of regeneration coil.
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Three four prong sockets, wafer type. (4, |

8, and speaker connector) Alden.
One four prong wafer socket marked 280.
(31) Alden,
Two six prong wafer sockets, (7, 20) Alden.
One five prong wafer socket. (26) Alden.
One 1800 ohm field dynamic speaker with
og(t]put transformer for single pentode.

One Flechtheim Superior Electrolytic con-
denser Dual 8 mf. (28, 29) (Concourse}

One Flechtheim Superior Eleetrolytic con-
denser 25 nif., 30 volts. (32) (Concourse)

Four Flechtheim Tubular Condensers. .09
mf). 1000 volts Type Az-27. (14, 16, 17,
19

Two Flechtheim Tubular Condensers. .01
mf., 1000 volts. Type Az-17. (10, 23)

One Flechtheim Tubular Condenser. .006
mf., 1000 volts. (25)

One R.F. Choke, Blan special. (11)

Gen-win 465 ke. LLF. Transformer. (10)

One Acme four-tube, power transformer.
(34) (Franklin)

Two International resistors, One watt, 25,-
000 ohms." (9, 19) (Lynch)

One International resistor, 1 watt, 75,000 '

ohms. (15) (Lynch)

One International resistor, 1 watt, 300,000
ohms. (22) (Lynch)

One International resistor, 1 watt, .5 meg.
(24) (Lynch)

One Acratest, 2 watt resistor, 400 ohms.
(33) (Lynch)

One Acratest mica condenser. .001 mf. (21)
(Polymet)

Names given In Datenthesrs indicate other makes of
apparatus whicih may e used

How to Become a Radio
Amateur
(Continued from page 674)

parallel across the feeders at the coupling
coil. When they are less than one-half
wavelength long and multiples thereof,
series condensers are Used at the coupling
coil. In any case the proper indicator for
resonance and output is the plate meter;
reduce the coupling if the oscillator stops
functioning when resonance is approached.
The feeders must be of the same length
each, but only one is connected to the
antenna us shown in the diagrams.
Current-feed systems, like the voltage-
feed systems, are used as location dictates.
When the location allows a “V”-form, the
apex of which can be brought directly to
the transmitter tank, coupling takes the
form of a separate tank coil to which the
antenna wires are connected; tuning can
be by parallel or series condensers, de-
pending on the amount of the inductance
in the compled circuit. The plate ammeter
should be used for resonance indication.
Should lack of space dictate the use of an
antenna that is located away from the
transmitter at some distance, feeder wires
are resorted to. As in the case of volt-
age feed they are separated with wood
spacers, which keep the feeders 4 to 6
inches apart. The feeder wires are the
same length each and connect to the center
of the antenna, or at points which are one
quarter wavelength from one or the other
end. while the longer end is three-fourths
or five-fourths long. The feeder wires are
coupled to the transmitter tank through a

tank that is tuned with series or parallel |

condensers. An ammeter placed in each of
the feeder wires should read the same cur-
rent value, as otherwise the feeders will not
be true feeders and will have a tendency
to do a little radiating on the side. As in
the other instances the plate ammeter is
the best guide to resonance.

When two feeder wires are not conveni-
ent, a one-feeder wire system can be used;
its connection to the antenna must be ex-
actly at a point that is one fourteenth
of the wavelength in meters the antenna
is built for from the middle of the an-
tenna. The feeder should come away from

MARCH,
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W hat

You Do

YET you may be overlooking the most vital thing of
all for their future security and happiness—MONEY.

If you were taken away tomorrow, what would they
have to live on? Could the children go on through school?
Could mother earn enough for them?

Life insurance is now sold by mail at so small a cost
NO ONE need be without its splendid protection. We
now offer a special old line, legal reserve life policy for
as low as $4.13 at age 35 (other ages in proportion)—
a policy paying you $1,000 with an additional $5,000
special travel accident benefit; disability benefits, loan
values, and other advantages. Think of it! No family
c.'mt afford to be without such protection, at so trifling a
cost.

We sell entirely by mail, hence these savings—no
agents’ commissions, no medical fees, ne extras, no red
tape. YOU save the difference.

Mail the coupom below. We will send you a free
sample policy which you can judge for yourself. If you
like it, keep it. If you don’t, there’s not a cent of cost
or obligation.

For your own peace of mind, for the security of those
you love, get this low-cost protection while you CAN.

Wouldn’t

for Them

697

Mail the coupon now.

Des Moines, lowa.

Name...............
Address.

Get Started in RADIO
Write for free
booklet telling
about this grow-
ing and most
promising  1n-
dustry. Resident
courses in

RADIO

OPERATING

RADIO

SERVICING

EDUCATIONAL DEPARTMENT

WEST Y M C A 18 W, 63rd St.
SIDE New York
—

FREE! Mail this coupon TCDAY for sample policy
and complete details.

Union Mutual Life Company of lowa,

Send me above described Free sample policy and com-
plete details—this is not to obligate me in any way.

Age Occupation... .

!

(Box 214)

SUN RADIO CO.

announce their removal to

227 FULTON ST,

COR. FULTON AND GREENWICH STS.
NEW YORK CITY

“If It’s Radio—We Have It.”’
TREMENDOUS stock of

parts and accessories at
LOWEST PRICES
WE ARE OFFICIAL HHEADQUARTERS /i r

Weston, Jewell & Supreme Meters

Set Testers and Tube Testers
EE————rr— »

the antenna at right angles for best re- |
[ All back numbers of SHORT WAVE CRAFT may now be had at 25¢ per copy.

Address: SHORT WAVE CRAFT, 98 Park Place, New York, N. Y.

sults; coupling is as usual through a tank
coupled to the transmitter tank and Re-
sonance indication is by plate ammeter.

www americanradiohistorv com
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New!
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New!!

New

TWO NEW 25¢ SHORT WAVE BOOKS

l)URSUANT te many

A persistent demand
. These new books contain everything
ing and bLoth books will be
menters, short wave fans and
our former two books HOW
WAVE RECEIVERS,
RADIO OPERATOR

wave friends.

at this time.

were welcomed by

In conformity with the times these books have been priced at 26ec

Ten Most Popular Short Wave Receivers.
How to Make and Work Them
all those who wisti to build thelr own

of SHORT WAVE Ch
liave learned (o know exactly what short wave experimenters and short wuve sel bullders

Thls new volume illl be a revelation to
shorl wwve rerelvers. The editors

. requests from our readers, we have decided
to publish two new popular short wave books, for which there is

on the subjects worth know-
welcomed by all
short wave enthusiasts,
TO BUILD AND OPERATE SHORT
and HOW TO BECOME AN AMATEUR
thousands

AF

COUPON
BRINGS
THESE
BOOKS
TO YOU

These Books NOT Sold on Newsstands
Clip and Mail Coupon Today!

HERE IS GREAT NEWS

short wave experi.

the same as

of our short

Tere is
Rame.

a book that

T over a period uf years

instead of 50c, which is the price of our other books.
new 25c volumes that we are offering now contain a tremendous
amount of information and the type and illustrations have been chosen
in such a manner as to give you almest as much for your 25¢ as
you received for your 50c before. "
enormously and making other printing economies has it been pos-
sible to price these books at such a low, popular price,

You will make no mistake in getting either or both of these new
and popular books and we know in advance from our
experience with short wave enthusiasts that you will thank us for
having made these books possible.

Yet the two
Only b

y increasing the press run

many years of

A Short Wave Beginners Book

wlil
1t contalns positively everything that You would wish
wlth short waves, leading you In easy staxes from the simplest fundamenials to the
Dresent stage of the art In short waves as
priced reference book on short wuves

solve your problems {f you are new to the short warve

to know In connection

it i3 known touh

t is the cnly Jow
for the beginner,

wl:elht:r he be a short wave

want to get. For that reason they have selected ten outstanding short wave recelvers enthustast. short wave listener or shoPt wave amnteur.

and these are descrited In the new volume. Everything worthwhiie about every one The book 15 profusely filustrated with all sorts of Illustrations, explanations and
of the ten recelvers I3 described In the text. Each recelver ig fully {Nustrated and everything worthwhlle knowlns about short waves In this intefesting gnd growifg
cach recelver has a complete layout, pletorial representatlon, photographs of the set lleld.  Yel withal, the book Is not “'technical.”* 1t has no mathematics, no ‘‘high-
complete. hookup and ali worthwhile speclfications, there is nothing left 1o wour faluting” languake and no technieal jargon which would only serve to frighten You
imagination when It comes to bullding uny one of these ten populsr receivers. away. The entire boak kept in innguage th h Wherever tachnical

Everything from the simplest one tube set to
Compleie 1lsts of parts are glven to make cach set
possihle te do. You can select any or all recefvers
and know Deforehand that You will be able to suceess-
fuily bulld and operate such a receiver and not wuste
your money 1In building some theorist's dream-child
You will also be shown how to operste the receiver to
its maximum efliciency

IMPORTANT

NO DUPLICATION

T

—''HOW TO BUILD AND OPERATE SH
RECEIVERS." THE

IN THE NEW BOOK HAS
ANY BOOK BEFORE.

This book has been edlted by the editors of SIIOKT
WAYE CRAFT, whleh aloke 1s a Ruarantee that you
will get satisfaction and that nothing has heen left un-
done to give you between two covers the freatest selec-
tion of short wuve receivers ever published

PRICE asc PREPAID 49 PAGES
OVER 75 ILLUSTRATIONS

a six tube guherheterodyne is presented.
a3 complete g3 It 15 humanly

SIHORT WAYE CRAFT 8wW-3-33
96-98 Park 1’lzce, New York City.
Gentlemen:
0 I enclose herewlth 25c, for which please send mo
48 soon as publlshed. prepaid. 4 copy of your new
book “'Ten Most Popular Short Wwave Receivers.
How to Make and Wnrk Them.” The book to be
sent to me immediutely upon publication

I enclose herewlth 23¢ for which please send me
ds soon a3 published. prepaid, & copy of your new
ligok "“The Shert wave Beginners Book.”' The Luook
10 be sent to me immedlately upon publleation.
O 1 enclose 50c for which please send ine. prepaid,
a3 500N 43 Publlshed, ¥our two books, *‘Ten Most
Popular Short Wave Receivers. How to Make and
and ““Yhe Short Wave Beginner's

Book.” The books to be senl to me Immedlately
uport publlcation.

{Send money order, check, cash or new U. 8,
slamps. Hegister letter iI it contalns curreney or
stamps)

Name o A ——
Address — -
Cuy State

-
s
“sssesesssusssnEnassansnaannnd
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. ehout.
words are used, exDlanations arc given. leaving nothlng to the
| are shown how to interpret a diagram aud a few simple

Imakination. You
seta are also glven to ghow
in making them. Yet every

done to make It possible to glve you
comblete

understanding  of short waves from the
groitnd up.

After reading this book, you will never he at a loss
for short wave terms and You wlll not have to econsult
other text-hooks gr dletionaries. The editors of SIORT
WAVE CRAFT who have edited thls book Fuve seen
to it (hat everything has been done to make this voluma
an Important one that will be used as reference for
yenrs to eome by all those who wish to break into the short wave art.
The book covers everything, **from oup to nute” and will he of treman.
dnus imporisnce to gveryone.

{t sbounds with manY illustrations. photautaphe. slinble ehertn. hook-
upe. etc.. sl in slmple inngusxe. Tt alno zivan you & tremendous amount
of very important information which you usunll¥ do not find in other

kn. wueh an time conversion tabira, all nbout aerialn, noia eliminstion,
how to zet verlfieation eards from foreixn atntionn. all about radio tyboss
dnta on coll windIng wnd dosens of other subjecta.

T in Junt chock full of informatinn und you will never regrot
having gotten this important volume. You will keep referring to it
every day in your work.

PRICE 25¢ PREPAID 40 PAGES
OVER 75 ILLUSTRATIONS

you how to go about 1t
thihg has been
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DATAPRINTS

Give
Technical
Information
on the
Building
of
Worthwhile
Apparatus

Dataprint containing data for

construeting this 3 ft. spark

Oudin- Tesia eoil.

$.75

condenser  data.

- - - - - -
Ineludes

OTHER “DATAPRINTS”

TESLA OR OUDIN COILS

86 lnch spark, data for bullding. including
data $0.7%
8 lm'h sbark. data for building, including con-
denser data ...
Violetta t¥pe. hlnh frequency cofl da'a; 110
volt A.C. ar D.C. type; 17 spark; used l'or
giving *'violet ray’’ trcatments ..

How to operate Oudin coll from a vacuum luhx-

vscillater 0.7%
TRANSFORMER DATA
Any slze, 200 to 5000 watts. (1 Primary and
1 secondary voltage data sum)lled—tm-cily
watts and voltage desired) o .00

1 k.w. 20.000-volt transformer dua, 110-vnilt,
60-c¥cle Primary. Sultable for operating 3 ft.
Oadln  coil 0.50

3% k.w. 15.000-volt transformer data. 110-volt,

60-cycle primary.
inch Oudin coll

Induetion Coils—1 to 12 inch spark dai@ ...

Sultable for operating 8-
0.50

0.75

MAGNET COIL DATA
Powerful battery electro-magnet; lifts 40 lbe....$0.50
110 voit D.C. magnet to lift 25 Ibs. .. . 0.50
110 Volt D.C solenoid; lifts 2 1b. through 1 inch 0.50
110 Volt D.C. solenoid, lifts 6 b. through 1 inch 0.50
12 Volt D.C. solenold, Iifts 2 1b. through 1 ineh 0.50
A. C. Solenoid, powerful, 110-volt, £0-eycle........ 0.50

MOTOR—1/16 H.P.. 110 volt A.C. 60 c¥ele
(suitable for driving 12+ fan or light apPa-
ratns), constructional data 0.50

1200 cycle Synchronous motor
80 cycle Synchronous motor...

TELEGRAPHONE—Records Volco  or
‘‘Code” sionais en steel wire by mag-
netism. Code can be recorded ‘'fast™™
and transiated ‘‘slow™. Construetion

data (special) $0.50

CLOCKS—Electrle chime ringer. How to
vuske one to fit on any ordinary clock ... 0.50

MISCELLANEOUS DATAPRINTS—

Electric ke Nkates—Illow to make. SR R}
[luw to Thaw Pipes by Electriclty weees 0.75
20 motor circuits—hook-ups .. 0.75
20 practical telebh hook-ups 0.50
Treasnre Locator 0.50

100 mechanicai movements for lnventors 0.50
Polarized Relay—TUltra Bensltive 0.50
Electro-medical coil (shockinz colb) . 0.50
REFRIGERATION MACHINE — Dataprint —
How to Muke bata e | A 0}

SLIDE RULES—Specially Selected
Stidents” 10-inch wood slide rule, accurately
¢ngraved (prepaid) $1.10
ELECTRICAL Sllde Ltule. 10 Inch slze, with
specin]l electrical law ratios and indexes, wood
with white ivorine scales, prepatd

57 'Pocket’* slide rule

*Circular Pocket'’ slide rule.
2% " diameter.

Student’s circular slide rule ..

Fits vest pocket,
leather ecase . 4

- 1.50

(Pestage 10 cents extra on fast three slide rules.)

The DATAPRINT COMPANY

Lok Box 322 RAMSEY, N. ).
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Methods of Coupling to
Speakers

{Continucd from page £59)

not less than 2000 ohms. It is useful for this
reason with magnetic speakers and headphones.

When a pentode is used in the output stage
the most common coupling method is to use a
transformer. This transformer must have a
much higher primary impedance than that used
for a triode. 1f a tapped chokc is available the
choke method of coupling can be used. The
choke should be tapped one-third of the way
from one end. The total inductance of the choke
may be about 20 or 30 henries: the plate of the
tube should be connected to the end of the choke
nearest the tap. The other ¢nd of the choke
goes to "B’ plus. A 2 mif. condenser is con-
neeted from the tap to one terminal of the loud-
speaker. The other terminal of the loud speaker
#oea either to ground or cathode, as with the
triode tube. This method of coupling for a
pentode has been used but little in this country,
but is very popular in England. See Fig. 4.

Push-Pull Output

When the output stage is push-pull type it is
also possible to use either choke or transformer
coupling. Figure 5 illustrates a simple method
of coupling a magnetic type speaker to the out-
put of a push-pull staxe. See Fig. 5. This
method may also be used where a transformer
is used in the output of the amplifier. If the
transformer has a low-impedance secondary for
the voice coil of a dynamic speaker, it is pos-
sible to add a magnetic type speaker in this
way. See Fig. 6.

The methods of determining the impedance of
a transformer for the output of tube is quite
involved, but for triodes the usual value of the
load impedance is approximately twice the value
of the internal impedance or A.C. plate resist-
ance of the tube. If a tube has an internal im-
pedance of 1800 ohms the load impedance will be
about 3800 ohms. This is not an exact figure
but is close enough. In the case of the pentode
this relation does not exist. The load impedance
of a pentode tube is always much lcss than the
tube's A.C. plate resistance.

The following chart gives the recommended
load impedances for a number of generally used
tubes. AJ]l values are for use where the tubes

| are operating at the plate voltages mentioned.

| 1—Grid condenser

It is necessary of course that the correct grid
bias be applied to the tube.

Tube Load Impedance Plate Volts
10 10200 ohms 425
12, 12-A 10800 ohms 150
20 6500 ohms 135
31 5700 ohms 180
33 700 ohms 135
38 13500 ohms 135
45 3500 ohms 250
45 4600 ohms 275
46 (Class A) 6400 ohms 250
46 (Class B) 5300 ohms (for 2 tubes) 400
47 7000 ohms 250
50 4350 ohms 450
%1, 71-A 5350 ohms 180

The 2-Tube
‘Old Reliable™

(Continued from page 663)

List of Parts
1—Wearever couky sheet 12x15157
1—dial, 4 inch
2—knobs
1—filament switch
1—single cirruit Jack

1—ilot (Hammarlund) 23 plate mldget (Cap.-.0001 mf.) |

1—Pllot (Hammarlund) 7 plate midget (Cap.-.000025 mf.)

1—tuning condenser 7 plate 00014 mf. ({Iammarlund)

1—Sub-base transformer Stromberg Carlson 3-1; a 6-1
size will result In more volume.

2—wafer sockets (Na-ald)

1--I*ilot socket (Na-ald)

.0001 mt. Aerovox (Polymet)

1— megohm grld-leak Aerovox {(L¥nch)

4—tibre washers

3—tube bascs, some No. 18 wire pius hookub wire

114 dozen nickel hrass serews (not steel)

1—palr of Rood phones larke sizeé Brandes 2000 chms.

'.! -type 30 tutws

213" batterles 45 volt

1—"A" hattery

1—Antenna system

1—ground
1'0il data (see drawing)

www americanradiohistorv com
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Save Your Copies

@ SHORT WAVE CRAFT is not the sort of maga:
zine that you read and then discard

SHORT WAVE CRAFT readers keep their copie
for years as a steady reference, and thousands o
lTetters from them attribute to this fact.

We now have made 1t possible to save ¥our copie
in a way they shouid be saved, and for thls purpos
we have originated a splendid binder for ¥ou whic
holdst twelve coples. The binder is made of heaw
substantial material, and s covered wlith blacl
krained leatherette. The name of the masazlne i
stamped In gold on the eover.

In additlon to this, an ingenlous meehanleal ar
rangement 13 provided which makes It wbossible t)
hold the copies In sueh 8 way that they are m
clamped tikht. so that when reading the magazines
from the blnder no bhardshlp fs had. Binder opers
flat on any part.

SHORT WAVE CRAFT Binder as de- $1 2‘
scribed, prepald In the Unlted States......... L)

Canada and forelgn countries, 25c extra.

We accept mone¥ order. check, stamp# or cash.

SHORT WAVE CRAFT

98 Park Place NEW YORK, N. °%,

Noise Reduction
On Short Waves
Is Possible
By One
Method
Only

LYNCH

Transposed Transmission Li

IMlwsie ted lnitruction Booklst

FREE
LYNCH

COMPANY

71l General Motors Bldg., Mew York, M.
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SHORT WAV

A STATEMENT

By Hugo Gernsback

HAVE been publishing radio magazines since 1908,

period 1 have learned to know what radio readers want.

made a trip through central Europe, in order to ac-
quaint myself with radio conditions as they are in Europe today.

Last summer I

and during this

I was

amazed at the tremendous amount of radic experimenting that is now

going on, in practically all of the western European countries.

conditions similar to those during the 1921-1923 boom in America.
stores were prospering and doing a land-office businesa.
course, is the intense interest of the European radio experimenters who

are building sets on a scale undreamt of before.
The European radio publications are abounding with

new radio developments that have found théir way slowly over to the

The reasen is that, since there is such a tremendous amount
of orignial radie engineering going on in this country, there has been no
publication that catered to the foreign developments. All the American
radio publieations must, of hecessity, report the American activities first
and as a rule, have no room left for what is going on in Europe unless

United States.

an epoch-making development appears.

I therefore conceived the idea of bringing to my American readers a
totally different radio publication, the like of which has never been pub-

I found
Radio

E CRAFT for 1933

MARCH,
THIS MAGAZINE
COSTS YOU NOTHING
UNLESS YOU LIKE IT.
YOU TO BE THE
SOLE JUDGE!

The reason, of

new circuits and

IMPORTANT

Do not confuse the former TELEVISION NEWS with
this magazine. RADIO REVIEW AND TELEVISION
NEWS are two distinct magazines in one.

L L L4

lished before; and the result is RADIO REVIEW AND TELEVISION

NEWS.

This is not entirely a new magazine; it is, really, two magazines in one.

A section devoted to television has been retained, which
every issue, the major American and European television advances: but
the big, front section is given over to an international radie digest. This

magazine, therefore. will perform the function that, for
instance, the LITERARY DIGEST is serving in litera-
ture. You may not be aware of the fact that there are
some 160 radio publications printed outside of the United
States; but from all of these publications RADIO
REVIEW is extracting the best—the Radio Meat—which
you want.

There are literally thousands of new c¢ircuits, due to
the new tubes, and there is s0o much new material for the
experimenter that I would have to fill several pages to
tell you all about it

RADIO REVIEW AND TELEVISION NEWS then is
a new mirror, which will accurately show you a true
perspective of what is going on in radio all over the
world, and will give you material in such profuseness as
you never have seen before, Hundreds of new radio

hook-ups. special circuits, Mew time-saving kinks, new
money-making ideas galore. You will find here the
latest radio circuits and sets from France, Germany,

England. Italy, Russia, Norway and even Japan.

Dozens of translators have been busy to make the first
issue of the new combination magazine a memorable
one, that you will not soon forget, and you will wonder
why I hadn’t done it before.

And now 1 will ask you for a favor. Go to the near-
est newsstand and get a copy of RADIO REVIEW AND
TELEVISION NEWS. Pay your guarter for it, go home
and look it over. If at the end of a week, you find that
for any reason you do not like the magazine, return it
to me with a letter stating why you don’t want it. and
I will refund your quarter. I am that sure that you will
not wish to be without this magazine in the future.

Remember, you don't have to pay for the magazine
unless you think it is what you are looking for.

If your newsdealer is sold out or does mot stock the
magazine send 2Bc to us (see coupon): money refunded
if you don't want the maxazine.

I thank you in advance for your patiénce and for your
confidence.

Cordiully yours,
—

A few of the outstanding articles
in the RADIO REVIEW section:

1 Tube D. C. Power-Loud- Adding Automatic
speaker Special Control

The VM-Three Receiver A D. C. Super-Heterodyne
The Dipdion Sereen-Grid Cir- Locaﬁ::;rio Hidden Pipes by
cuit One Tube Super-Remenera-

mproved Reinartz Hook-Up
Preventing Radiation from
the Local Oscillator

tive Loop Receiver
A Two for 7 Meters

Velume

will report in

T 10A

vy
SM3IN NOISIAZTIL ANV M3IAIY o1a

Modern Tuning Coil Practice Literature

The Shielded Antenna for Digest of American and For-
Noise Reduction eign Patents

New Transmitting Antenna Dozens of Circuits. Kinks
Decrease “Skip Zone™ and Practical Sugges-

The Champion Three-— a

Review of American Radio

Prize French Receiver

tions and NEW HOOK-
UP:

Features in TELEVISION NEWS section:

RADIO REVIEW AND TELEVISION NEWS

A Combination Sight and
Sound Receiver

A Powerful 7 Meter Super-
Rerenerative Television
Receiver

New Baird Televisor DBuilt
Like Camera

Television Transmitter
Topical Events

for

Diode Detection for Televis-
ion Receivers

Myers Mereury Vapor Tele-
vision Lamp

Ideas in Television Circuit
Improvement

Schedule of Active Television
tations

Television Question Box

Be sure to read full details in coupon!

s asSEEssEsNasEEsesssEEsssEsEsnassal

98 Park Piace
New York City
Gentlemen :

8SwC-3-33
{Mark X in Square Which Offer You Desire)

As per your special offer, I enclose $1.25 (Canada and Fercign $1,50

)
for which enter my subseription to RADIO REVIEW AND TELEVISION
NEWS for one year []

Send me the curr

ent issue of RADIO REVIEW AND TELEVISION

NEWS. for which I enclose 25¢ (U. S. stamps or coin accepted) with the
full understanding that if I do not like the magazine you will refund the

money as explained
Name

Address

City and State
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— building, testingl

andrepairing all kinds
of radio receivers!

r—————

T PacTe Bapin
Iﬁ,"T'rE-*-L m

0 {BCEIVIN
e TrIBE':
:I.:PHF.IH
H:I'l: ER
WiSTREL

MovER
lr- I:THF'_

TIF. three volumes of thls Library cover the ertlre

field of bullding, repairing and ‘‘trouble-shooting™ on
modern radio receivers. The Library is up-to-the-minute
in every tespeet and §s based on the very latest develop-
ments in the design and manufacture of equipment. The
rapidly-growlng interest in short-wave and television re-
eeption 1s thorowghly covered In a complete sectlon
which deals with the construction of this Lype of appa-
ratus.

Radio
Construction
Library

INCLUDING CONSTRUCTION
OF SHORT-WAVE AND
TELEVISION RECEIVERS

By JAMES A. MOYER and
JOHN F. WOSTREL

Faculty, Unlversity Extension, Massachusetts Department
of Education

Three Yolumes—I1087 Pages, &x9
605 lllustrations

VOLUME 1: presents the fundamental principles of
radio 50 clearly and #imply that anyone of average
training will be able to read, understand snd apply them.
1t gives actual working drawings and lsts of materlals
for the construction of many typical sets.

VOLUME 11: fully discusses all of the elementary prin-
ciples of radio construction and Tepair. .An expianation
of the necessary stebs for *‘trouble-shooting,”” repairing.
servicing and constructing radio sets successfully. Irac-
tical data §s also Riven on antennd Ssystema, Lattery
eliminators, loud speakers. chargers, etc. This volume
includes complete instructions for the econstruction and
operation of short-wave and television receivers.
VOLUME §l1: covers the ¢ssential principles underlying
the opcration of vacuum tubes in as non-technical &
manner as Is consistent with accuracy. It discusses the
construction, actfon, Teactivation, testing and use of
vacuum tubes; and an Intercsting section Is devoted to
remote control of industrial processes: and precision
measurements.

EXAMINE these books for 10 days FREE

This Library is not only a thorough home-study course,
but a handy means of refercnce for the more experlenced
radio experimenter, repalr man, and radlo shop-owner.
To these men, as well as to those who desire to mdvance
in the radie profession, this offer of a 10 days’ Free
Examination is made.

Simply clip, fill in, and mail this coupon

IS M cGRAW-HILL I
FREE EXAMINATION COUPON

M:GR!W HILL BOOK COMPANY, INC.
330 w. 42 St., New York City.

| Gentlemen:—S8end me the new n\nm CONSTRUC- |
| TION LIBRARY. all charges prepaid, for 10 days’
Free Examipation. If satisfactory T will send $1.50 |
] in 10 days, and $2.00 & month until $7.58 has breen
paid. 1f not wanted I will return the set at your |
l expense. I
I Name... 1
: Tome Address |
| Clty snd tate........ |
| Position ... — :
l Name Of COmMPANY ....ociirieisicnsescscss s BwWe-3-33 !

l (WRITE PLAINLY AND FILL IN ALL LINES)
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A Condenser ‘‘Mike*’ for
10 Cents

(Continued from page 684)

necessary to incorporate a stage of resist-
ance-coupled amplification direetly within
the same case as the mike. This is because
the mike itself is not very sensitive (not
as sensitive as a carbon mike), and were
| the mike used any distance over an _inch
| and a half to two inches from its amplifier,
a terrific humn would result, which would
blanket the voice, due to ptckup in the
leads. Thus it becomes necessary to build
a one or two-stage amplifier right in with
the mike. The diagram of such an ampli-
fier is shown in Fig. 4, with correct values

of resistance, capacity, and voltage. These
values are extremely critical, and sub-
stitutions should not be attempted, The

resistors should be mounted “on nir"—that
is, resistors having stiff “pigtail”’ connec-
tions should be obtained, and should be
mounted using these plgtalls as supports.

A non-microphonic tube should be used
in this stage—and there is only one such
tube—the UX864. A 230 can be used, but
you may have to weight it down to pre-
vent microphonic noises.

An easy way to mount your mike is to
obtain a 1 lb. Lipton’s Tea can, cut a hole
in the front to accommodate the head, and
build the amplifier into the can. The ‘mike
will pick up less parasitic vibrations from
the floor and table if it is suspended from
the ceiling by a stout cord. This however,
is not an absolute necessity.

If the instructions are followed closely,
no trouble at all will be experienced in
making this mike percolate properly—and
vou will surely get real -quality from it.
At any rate, you’ll decide it’s worth 50
times what it costs you to make it, You're
wondering, after reading this, where I lay
my claim to its costing me ten cents to
make? Well, I had to buy the diaphragm.
The rest is all from the old “junk box.” Hi!

Now come on, you experts, tackle me!

If in doubt what this mike will do, just
give W5A0FE a call, or WIHWR—the mike
was first tested there!

Any comments would be appreciated, and
the author will attempt to answer all
“brickbats”—provided postage is included.

| Arcturus New Safety Mercury Vapor

Rectifiers

® IN view of numerous reports from

the field that the newer sets using
the types 82 and 83 mercury vapor rec-
tifiers are being rendered inoperative,
the Arcturus Radio Tube Company,
Newark, N. J.,, has developed two new
Safety Reclifiere to replace the pres-
ent types. The trouble is principally due
to the failure of the types 82 and 83
which invariably arc-over at the end of
their useful life and burn out the trans-
former or fuse. This arc-over. or flash-

| over, is not indicative of a faulty rec-

tifier or set, It is an inherent limita-
tion of gaseous rectifiers, regardless of
the skill and carc taken in manufacture,
In fact, the tube may operate perfectly
until the time arc-over occurs.

A new form of Safety Rectifier has
been developed by Arcturus where the
unavoidable arc-over cannot cause dam-
age to any part of the receiver. This
tube automatically disconnects itself
from the circuit when are-over occurs,
precluding damage to the transformer
or fuse.

These new tubes have been designated
as the Type AF, which replaces the type

| | 82, and the Type AG replacing the type

83. The electrical and operating charae-
teristics of these new Safety Rectifiers
dic identical to the tubes which they re-
place.

NEXT ISSUE!!

A New Method of Tuning will
be described by Rinaldo de Cola.

www americanradiohistorv com
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AERO

INTERNATIONAL
ALL WAVE 11-TUBE

SUPER-HETERODYNE DE LUXE

Complohly Assembled
With 2 Matched Full

Dynamic 29.75

ik Speakers

At last! World wide re-
il ception at a sane price.
15 to 550 meters. Besides
% the regular broadcast
band, it brings in for-
eign programs, amateurs.
police calls, ships at sea and aeroplanes. One
dial control. No plug in coils. Latest super-
phonie tabes.

AERO 4-TUBE MIDGET

$10.95 less tubes
2.95 kit of tubes

The lowest priced quality
Midget Receiver on the mar
ket today. Very selective
brings in long distance lik:
local stations.

AERO 5-TUBE MIDGET..$I1.9)
AERO &.TUBE MIDGET. .. 18.5)

I-Tube SHORT WAV:
5 SET for Heac -
. 5 phone Operaticn
Listen in DIRECT to Lot -
don, I’arls. Berlin, Buem:s
Aires and other broadcas -
ing stations throughout tle
worid via short waves. Yorr
ordinary receiver cannot tu ¢
in theses low iwave ftarion
WORLD-WIDE RECEI\-
ER gets 15 to 500 metery,
Aero 2-Tube Short Wave 83t
$8.75. The same &3 abo-e
set bhut it has 1 stage of Audio Frequency added to it

Write for Complete Catalogue.

CHARLES HOODWIN CO.
4240 Lincoln Ave., Dept. A26 Chicajo

When You Buy ALAN Short Ware Receiver, You Gel |

Unequalled Flexibility {ull A.C. or D.C. Op
nd o ST T
TS Tl D 3 i aiis?

Low Bachground rh'.Q Audlo m
i -
rer Smoth Oscll- P lnwln n
rmnirinl 1ty l’ Multl-mu hl"ﬂ and
.. &.B.’i

Alsn 2 B Buury Bel
one 33 I'entode,
Build it h-ur-ell I(ﬂ
Eit of 2 Tubes..

Alan 3-B B-llery ot using 2 "p.
Kit Price .
Kit of Tlul:u Tubes for Above..

Alan 4:B Deluxe. using 2 type 345, one type 30 tube -n'd one

Alan I11 A. C. 4 Tube A. C. Iluulvnr-lu HTuhn
." 58 and Iy Type 80. Absolutely hnﬂu y to
plog e L0 Yol A7 G tine

1 e
Kit Price (wit d“f:::m and dhuthn-) 5 m 95
Kit Guaranteed c ..... ing ll
Alan IV A. C. B Tuhe A.
Tibes. ohe Type 56 sni one 'I‘ym T Sutoer 93-1? Tnl..
mnd one Type 80. Heady to plug in........, .. ... 26.2

A0, Rudy to
Bet of 'l'uhe. lnr Alan 1V

BEND mx ‘LITERATDRE
ALAN RADIO CORP. 8IS Cordandi St., New Yor |

.25

PATENTS—TRADE MARKS
All cases submitted given personal
attention by members of the firm.
Information and booklet free

LANCASTER, ALLWINE & RoMMEL

PATENT LAW OFFICES
815-15th St. N. W., Washington, D

Sulte 434

—

“SUPER™ NO-AERIAL

Overcomes all difficultie: of
outdoor aerlal,

Loses nothing in volum .

Acts as Suation Selector

Improves tone of radio

Diminishes electrical i ter-
ference.

1\0 !urther attentlon ncces

Can be um:l on ltattery, Ele tric
or Automobile Sets.
Bend your order direct to the
manufucturer ! Radio’s great-
est improvement. Special at
5g¢.
SUPER MFG. 00
i6 Hudsen St.. N.
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RCA INSTITUTES

(A Radio Corporation of America Subsidiary)

Resident Schools l
at |
NEW YORK and CHICAGO

Technical training courses in radio and
associated electronic arts.

PRACTICAL RADIO ENGINEERING.

SOUND TECHNICIANS' COURSE em-
bracing Television Fundamentals, Public
Address Systems, Recording, Sound Motion
Pictures. Electronic Tube Applications.

BROADCAST TRANSMISSION in all its
aspects including Studio and Control
Room Operation.

RADIO SERVICING including Broad-
cast Receivers, Home Talkies, Rudiments
of Television,

RADIO OPERATING—Aircraft, Marine
and Police Alarm Systems.

EXTENSION COURSES for HOME
STUDY under new “no obligation™ plan,
with privilege upon graduatmn of 2 weeks’
intensive practical training without charge

at either Resident School.
Mail Coupon for Illustrated Catalog. }
‘pra RCA Institutes, Inc., ]
i Dept. SW-3
_ mﬁl{m{l New York Sthool and Hndw-rten: '
Pl 75 Varick street. New York, N. Y.

Chicago Sehool

Radio Corporation of - SIIERI0 SENOEAE Lo Chleago. 111

America Subndary

Please rend wlth no obliration to me:

) ?imlll information on the New General Course In
adl0.

cialized resldent school courses in radio and
allied ans.

{ ) Information about extenslon course for study at
home, toxether with iliustrated catalog.

Name ARe
Address

I

I
i |
I |
i |
| |
| |
| { ) llustrated catalog and Information about spe- I
i |
| i
| |
I |
I {
l !

FREE—C. S. Code Guild
Sked. Daily C. S, practice
programmes on amateur

bands.

¥You Can Became a Fas!_c.apglﬂe
RADIO OPERATOR at Home

With the Famous [—
C A N D L E R *Candler tralning en-

ablel me to copy 58%%
Scientific System

wpm for the all-time
record.”’—T. R. Me-

FREE short wave press Elroy. Omclal Cham-

schedules. Learn to copy

px from Candler trained

hion Radlo Operator
of the World, 46 Ever-

ops, sending out of prine dean St., Boaton,
cipal px stations. Amaz- | aug

ing results in short |

time., FREE ADVICE IF

"STUCK."” Write Candler. No |
obligation.  Junior Course for

beginners. Advanced Course fer

ops with speed of 10 wpm or
over who want to get in 30 to
45 wpm class and copy behind.
Also Radio Typing Course. Save
time and money by eending for
FREE BOOK today.
CANDLER SYSTEM CO._Dept. 23
6343 S. Kedzie Ave., Chicago

TR ADE-MARK sy

REG. PATENT /UTOM[Y FROE. ENGINEER
WHAT IS YOUR INVENTION?
Send me a simple sketch or model for
CONFIDENTIAL ADVICE

705
| DO NALD FETT
Bel

SHORT WAVE CRAFT for

SWAPPERS

SWAPPERS are swappers of correspondence.
During the past few years we have noted that
Short-Wave enthusiasts love to et acquainted
wish each other by mail In order to swap ex-
periences.

Use a posteard only. Never write a letter.
Address posteard as follows:

SWAPPERS. e/o SHORT WAVE CRAFT, 96-98
PARK PLACE, NEW YORK. N. Y.

On the blank side of the postal PRINT clearly
your name, address. ¢ity and State: nothing etse!
No charge for this service.—EDITOR.

JOSEPH A, ADAMS
7735 ral'rénvll Avenue,

WAYNE

la:kson Street, Frankfort, Indiana.
BAILEY

Chicago. §llinois.

~
?’

Centre Hnll. CQMM County, Pa.

uT
159 Fillmore Street. New Haven, Conn.
H. BEADLE
13 Chandos Street, Kelghley, Yorkshire, England,
JAMES €, BiLYOU
aln Street, Marlboro, N. Y.
MERTON BONNER
o 513 Tcm%lt Ave.. Long Beach, Calif.
. C.
911 8. Gnrden Street, Columbia, Tenn.
FRANCISCO 80U,
0 Wiimot Slreet, Fhiladeiphia, Pa.
CLARENCE E. BOWEN
North Carolina.
CLARK
2 E, First Street. Corning, New York, (or)
] Mglbﬁg{ iS‘treot Binghamton, N, Y.

1424 Lincoln Street. Eugene, Ore.
JACK CREECH, S5BCW
Box . Olney, Texas,
JAMES DAVIS

{13 Flora Avenue Atlanta, Ga.
HERBERT THEODORE

DRY

1421 8, [7th Street, Fort Smith, Ark.
WILLIAM R, BOIS

400 Belmont Avenue. Newark. N. J.
HILLIS R. ELLINGTCN

Box 595, Wake Forest. N. C.
ROY J. EMANUEL

1909 N, 57 Streel Milwaukee, Wise.
DAWKINS ESP JIR.

MeClure Avenun. Taylor, Texas.
ERS, WEBWV
{ Street, Plymouth. Dhio
AHTHUR J. FILKINS
(38 Warren_ Street, Laconia, N. H.
PHr;IP FINNEAN

Silver Street, Marion, Ohio.
THEO. R. FURMAN
1453 Dorchester Road. Upper Darby, P. 0., Manoca,
ARTHUR A. GABBURT

Swissvale, Pittsburgh, Pa.
ALBERT R. GLASS, N.R.I. STUDENT

CARL GUEST. WsHB)
Mt. Perry, Ohlo.
BEN L. GURTIZEN

Princess, York, Pa,
CHARLES w. ANCU
c/a Hancuﬂ‘ and Deil Lab., 5105 Broad Avenue. Al

WALTEn HA N .
3906 Por(land Avenue. Minneapalis. Minn.
LEONAR HA
Petersburn. N Dak.
ROY_ M. HAWKINS,
General Dehver{. Sweetwater. Texas.
HEATON

JACK {LER

Harrow. Ontario, Canada.
ERNEST A. HECKLER

Box 194, Iron_ Mountain, Mish.
MIL'I'ON HENRIC

6 Stroet. Milwaukee, Wise.
DAVID R. HICKLAND
Orrington, Me.
JOHN HILTON
1821 Gllllnnhln Street. Frankford, Phila., Pa.
HAROLD A. HODGE

1916 Nebraska Avenue, Saint Louis, Mo.
CLAUDE D. HODGES, Baird Universal, No. 35
(109 Monros Street. Lynchburg, Va.

| JOHN W. HOKE

214 Cottage Street, Newcastlie. Pa.
JOE HOL'I' 5

214 Park  Avenue. Little Rock, Ark.

LAWRENCE HOGVER

4335 Onlunod Pine Lawn, Mo.
JESSE ).

Nolamhurn. Ky
RUSS ow

R. F. D. No. I. W, Caldwell, N. J,
ALL&EN HUDSON

Beaver Avenu®, York, Nebr,
WELTON JACKSON

o0aZz, Ala.. Route 4.
G. E. JAQU

pswich, S. Dak.
P* Y2 Ames Strest, Nortn Sydney, N.

ames Stree or ydney, 8. W. Australia.

HAROLD KROHNE e

11 Kensington Pilace. Granite City, Miinois
EDWARD J. KUBAITIS

P. 0. B. 174. Huntiey, Illinois,
HENRY G. KUHN

3682 Delaware Avenue, Kenmore, New York
C. R. LAWSON

Box 44|, Watertown, Conn.
A. N. LUMP
4413 N. 7 Slreelt, Philadelphia, Pa,

VENIZELOS MALLIS
2 9th Street, N. wW.,
RCH

70. Washington, D. C.
GORDON uMA

1008 t Street, Mush Okia.
FRANCIS MILTNER

37 Nebraska Street, Painesville, Ohio.
ERNEST E. MORVAY, ELB

503 78 Street, New York, N. Y.

E. W. PARSONS

71 S. Prospect St., Millers Falls, Mass.
RAFAEL PERE

ArZz Neo. 12, mo Piedrn. P. R.
LOUIS P ElFER W2E

598 MeBrIde Annua. Pahrmn N. ).
CLIFF_ PORT

135 East leburuh St.. Greensburg, Pa.
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Book Review

@® Peak Efficiency Design on Short

Waves, by James Millen, M.E. Size,
614x9%, paper covers, 14 pages, well illus-
trated with line drawings and half-tones.
Published by the National Company, Mal-
den, Mass., 1933,

Thls interesting treatise describes the
design  and circuit features, shielding,
ete,, followed in improving and perfect-
ing the 1933 model of the SW-3 Series
S-W receiver, a universal A.C. or D.C.
operated design, especially designed for
amateur reception. This receiver has a
specially designed screen-grid R.F. cir-
cuit, together with a screen-grid detector
and power audio stage. Band spreading
is also discussed and illustrated; there is
also an interesting page of short wave
“ham” abbreviations and their meanings.
A booklet which every short-wave stu-
dent will want to read and reread.

@® An Inexpensive Radiophone Transmit-

ter, by George Grammer. Size, 6%x
915, paper covers, 14 pages, illustrated
with half-tones and diagrams. Published

by the National Company, inc., Malden,

Mass., 1933.

Every short-wave fan interested in
building a radiophone transmitter should
read this authoritative and very compre-
hensive booklet written by Mr. Grammer,
who is assistant technical editor of QST
magazine. If you want to build a first
class, low-cost phone-CW transmitter,
here's all the dope. All coil, condenser
and resistor data is supphed together
with clear diagrams and photos, so that
even the mexperlenced “ham" can readily
understand what it is all about. Data on
the proper antenna to use and how to
monitor the output is given, as well as
a section on operatlon of the transmitter
for CW (code).

New Noise-Reducing Anten-
na Suitable for S-W's

® A new antenna system, designed to re-

duce man-made static, has just been
announced by the Lynch Manufacturing
Co. of New York City. Some of the
features of this new system, in addition
to its nominal price, which makes it avail-
able for almost every user of a radio re-
ceiver, are technical improvements over
existing devices of the same general na-
ture for which the following claims are
made by the manufacturer.

Total elimination of electrical noises,
commonly called “man-made static.”
Great reduction of atmospheric electrica!
interference, generally called “static.”
Easy to install, with no tools other than
an ordinary screw driver. May be at-
tached to any existing antenna. Elimi-
nates the necessity for cumbersome and
expensive line-filter devices, which are
effective in very few instances. Special
short-wave features permits reception of
police calls, aircraft radio and foreign
broadcasting. Increases signal strength
on all broadcast bands. Fully protected
by pending patents.

Laboratory measurements on some of
the various noise-reducing antenna sys-
tems indicate that they suffer materially
in most cases on response to ghort waves,
unless specially designed for short-wave
use. One of the novel and very important
features of the new Lyneh design is
found in the short-wave tap, which has
been provided to permit this new anten-
na system to function on the short waves
as_well as the broadcast waves.

The new Lynch NO-STAT Antenna kit
comprises two highly efficient trans-
formers, one to be attached to the aerial,
the other to the radio receiver and 50
feet of special, low-loss cable, which is
run from the upper to the lower trans-
former. This system effectively shields
your antenna from all eleetrical inter-
fe:ience. with an actual increase in sig-
nals.

BRUCE D. RAGER
F. D, 2, Box 40, Pierceton, ind.

THEODOHE W, REX

Stryker, Ohio. R. F. D, No. 2

o
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precision
wound wshort-wave coils—
20 to 200 metern with
00014 mfd. condenser. EeSswe
F04SWW and T04SWO  List Price........

00014 mf{d. condenner.
T04SWS Liat Price $2.00 set.
S. W. COIL FORMS
704 UX Coil form. List price 25c

ALDEN S.W. COILS
Set of four =
Set of two comla to cover H #
i) to 540 meters with
705 UY Coil form (shown}. List 25¢
706 Six prong coil form. List 30c

3043 3" Dia. Dial.._...........50¢c
3044 4” Dia. Dial . ...
3044 5” Dia. Super Djal.._... 75¢

These dials are just the thing
for your short-wave receiver or
transmitter. Backlash is impoas-
sible in & direct acting dial. Use
the 5” Dia. Super siz¢ on your
transmitter.

NA-ALD Short Wave Sockets

422—4-hole socket ........ 25¢
423-—~5-hole socket...
426—=6-haole socket... .
427—7-hole socket..........35¢c
These sockets mount with
a single 6-32 serew. All
contact holes may be drilled
hand-drill. Very compact.

All kinds of sockets available: single-
hole, two-hole, baseboard, above panel. be-
low panel and composite mountings.

Send for catalog of 8. W. parts including
all kinds of sockets. cable comnectors. dials,
binding posts, etc.

Servicemeon's Discount. ... eenn 38

On orders amounting to $10.00 List..__ 40"/

Send 10cfor 26.page NA-ALD Adapter data sheets
showing 300 diagrams, tube connections, stc.

ALBEN PRODUCTS GO,
CHALLENGER

1933 Model & ‘Tube Short Wave Super-
heterodyne In kit form 5 -539'50
Chassis completely wired and laboratory
with farke dynamle speaker amd

tested,

Experimenters Radio Shop
80 Cortlanct Street New York City

~EXPERT

During the next few years, thousands
will become rich In Television, the
amaz.ng new major industry. Will
you be one of these? There is only
one way for you to getinto Television
and that is with specialized tr-imng.
Television experts are needed right
now and this marvelous new business
‘has hardly started. If you are over
17 weurn of age, send your name and
l.lhi‘ml for full information about our
plan whereby you may step out of the
world’s greatest Television School—
| oec\lpyinﬁ the three top floors of Mis-

sour: e tallest sk; scnrr—lnt.o a high
pay position. Write Today,

Sid Noel, President
FIRST NATIONAL TELEVISION
2909 Power & Light Bidg.

Kanaas City, Missourl

Announcing the New

EXPLORER

series of low-priced short wave kits and
receivers. One, two, and three tube models.

Write to-day for Free Literature

RIM RADIO MFG. CO.
691 Grand St. Brooklyn, N. Y.

for MARCH, 1933

l HENRY GROSSMAN

® HENRY GROSSMAN, Division Engineer
of the Columbia Broadcasting System,

in charge of technical operations in the
New York area, is one of those fellows
wliose job, hobby, recreation, and pleas-
ure is and always has been radio. Born in
Buffalo, New York, Grossman moved to
Cleveland, Ohio, at the age of 13 and re-
ceived his early technical training in the
midwest. He attended technical high
school in Cleveland, working for the Mar
coni Company as radio operator on Dhas-
senger and freight ships during his vaca-
tions. At engineering school he specialized
in radio, making numerous original ex-
periments of his own in his spare time,.
After graduation from engineering
school, Grossman joined the staff of KYW,
the Westinghouse station in Chicago. It
was at this time that the Department of
Commerce lifted the ban on distributing
radio transmitting licenses, and Grossman
left KYW after a few months to return
to Cleveland and open his own station,
WLBJ. Within a year he was offered the
position of chief
engineer with
the American
Broadcasting
Corporation.
During his stay
there, he com-
pletely rebuilt
the studios and
transmitting
equipment of

their two big
stations, WGHP.
Detroit, and

WSPD, Toledo,
the latter now a
Columbia Broad-
casting System
outlet.

While handling the engineering details
of the broadcast of the Edison Golden Ju-
bilee in 1928, Grossman came in contact
with E. K. Cohan and other officials of the
Columbia network, and a year later joined
the Columbia engineering department. His
first job was that of building Columbia’s
new outlet in Albany, WOKO, in 1930.
Since that time he has handled many of
the most difficult remote control broad-
casts ever attempted. Grossman has bec¢n
in charge of practically all of Columbia’s
broadcasts from the air: the Army air
manoeuvres, the air races at Cleveland,
the two-piano broadcast by Peggy Keenan
and Sandra Phillips from the air, and
many others.

Grossman's whole life is centered in
radio; he is on duty virtually day and
night. A private line connects his apart-
ment in the Hotel Taft in New York with
the master control room of the Columbia
network, so that he can be reached at a
moment’s notice if necessary. 1In his
quarters alse are two short wave receiving
sets, one for 5 and the other for 40 meters,
several types of long wave receivers, tele-
vision sets, and a 40-meter amateur short
wave transmitting set, W2HM.

Henry Grossman.

THE C. 8. CODE GUILD

| @ The purpose of the C. S. Code Guild is

to help develop the operating technique
of all amateurs and thereby raise the stand-
ard of code operating efficiency. The C.
8. Code Guild has a regular operating
schedule and copies may be obtained by
writing to the C. 8. Code Guild, 6343 South
Kedzie Avenue, Chicago, lllinois. These
schedules give the days of the week, their
hour, the stations from which the special
Code Guild programs are broadcast, the
wave frequency, and the type of program
{ broadecast. A new schedule is gotten out
| for each month.
| will appreciate a card or letter of comment.

wWwWWwW americanradiohistorv com
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The originating stationsl
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TRANSMITTING TUBES

Perfect Unbranded

350— 2.3
IBi— .40
Seconds Unbranded
Guaranteed 3 Months

242— 6.73 852—11.93
845— 8.71 861—18.50
203A 7.25 865— 6.7
872— £.25 866— 1.50

Perryman & CeCo Recelving

Tubes. £0 and 10% oft list.
20% deposit on C. 0. D.
MERIT RADIO CO.
18 Hudson St., MN. Y. C.
-

WESTON Meter BARGAINS

&
i
&
(<3

Model 301
Universnl A.C.—D.C. With
§-Position Scale....... 3R.40
Compl

Model 267

Millinmmeters. 0-1, 0.10. 0-25.
ale 0.50. 0-100. 0-300. 0-500 t5.00
Resistors and 0-3. T

Ammneters  0-2,

500

Bhunte .. . . . ... 1.9% -10. ©-
0.1 Milliammecters (1000 Ohme Voltineters D.C, 0-15. 0-20.
per Vult) . 5.25| 0-25. 0-50. 0-100, 0-200
0-10 Millismmeters ... 8.28| 30.50 0-500 $7.40. 0.1000
0 100 Milliammeters . 5.25]  ¥4.50.
0-10, 15 or 50 D.C. Vol A.C. Voltmeters. Rect. Type
metets 4450 0-150r0-160... 6.00
0-150 Voltmeters D.C.. $.6x | Milliamemeters 0-1 (1000 Chme
0-15 A.C, Reet. T o 6.00| per Vols)..... 6.00

e .
0-150 A.C. Rect, ;yp« ....... 4.50
Fostage included in above prices. 25% dennsit with C.0.D. orde-.
Bend for Bulleem Nu, 4.

UNIVEKSAL WIRELESS SALES (CO.

416 N. Leavitt St.. Chicaga, Il
FREE

13th ANNIVERSARY

RADIO CATALOG

132 pages containin:?
= the most complet:
listing of radio items
for the amateur anli
experimenter at re:l
bargain prices.

Send for your copy
now!

AMERICAN SALES COMPAN"/
Wholesale Radio Distributers
8W.44 W. iBth 8t., N. Y. C.
The Oldeat Amateur Supply fiousc, Enl. 1918

ROUND 5, RECEPTION!
| With Powertone Short Wave
Recelvers |

Dinsteated s o 3 tabe
A.C.8hortWave Bet that
netuslly brings in Shurt
Ware Stations  BState-
ments by HAMS. AMA
TEURY and those wl0
have usced the Fowertone
Set. verdy the [met of
R 'S H

D. C. Model—Complete with coils and
tubea.  Coils cover wave lenith from
14-200 meters.  Tubes-232 and 233

| A, C. Model—Complete with coils :hna sl4- 9;

| will cover wave lnzth irom 14-20
| meters. Price leas tuben

Here 1s what you have
been waiting forl Every
Experimenter and Serv
foeman  wifl llnd  our
Catalog replete  wlith
values on c¢very type of
radio part Imaginable.
We stork all item eat-
alogued, thus as uring
gyou PROMPT D LIV- |
ERY Rend for your
copy today.

Try-Mo Radio Co., In:.
Dept, S3, 85 Cartlandt Strest New York, N. Y.
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SHORT WAVE CRAFT for MARCH,

1933

... . SHORT W AVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE . . . .

E following list of short wave essen-
tials has been prepared from the sug-
gestions 10 the LEAGUE by its

members. A number of menths were con-
sumed in creating these short wave essen-
tinls for members of the SHORT WAVE
LEAGUE. All essentials listed are ap-
proved by headquarters of the LEAGUE.

A FEW WORDS AS TO THE PURPOSE
OF THE LEAGUE

The SHORT WAVE LEAGUE was found-
]od in 1930. Honorary Directors are as fol-
ows ;

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Executive Secretary.

The SHORT WAVE LEAGUE is a sci-
entific membership organization for the
promotion of the short wave art. There
are no dues, no fees, no initiations, in con-
nection with the LEAGUE. No one makes
any money from it; no one derives any
salary. The only income which the
LEAGUE has is from its short wave es-
sentials. A pamphlet setting forth the
LEAGUE'S numerous aspirations and pur-
poses will be sent to anyone on receipt of
a 2c stamp to cover postage.

One of the aspirations of the SHORT
WAVE LEAGUE is to enhance the stand-
ing of those engaged in short waves. To
this end, the SHORT WAVE LEAGUE
supplies members with membership letter-
heads and other essentials. As soon as You
are enrolled as a member, a bLeautiful cer-
tificate with the LEAGUE'S seal will be
sent to you, providing 10c in stamps or
coin i3 sent for mailing and handling
charges.

Another consideration which greatly
henefita members is that they are entitled
to preferential discounts when buying radio
merchandise from numerous firms who have
agreed to allow lower prices to all SHORT
WAVE LEAGUE members. The radio in-
dustry realizes that, the more earnest
workers there are who boost short waves,
the more radio business will result there-
from: and a goodly portion of the radio
industry is willing, for this reason, to
aszist SHORT WAVE LEAGUE members
by placing them on a professional basis.

SHORT WAVE ESSENTIALS LISTED
HERE SOLD ONLY TO SNORT
WAVE LEAGUE MEMBERS
All the essentials listed on this page are
never sold to outsiders. They cannot be
bought by anyone unless he has already en-
rolled as one of the members of the SHORT
WAVE LEAGUE or signs the bhlank eon
this paxe (which automatically enrolls him
as a member, always provided that he is
a short wave experimenter, a short wave
fan, radio enfineer, radio student. etc.).
If, therefore, you order any of the short
wave essentinls without filling out the
blank (unless you already enrolled as a
LEAGUE member), your money will be re-
turned to you. There are no exceptions {o

this rule.

Inasmuch as the LEAGUE is interna-
tional, it makes no diiference whether you
arc a citizen of the United States or any
other country. The LEAGUE is open to all.

A A AP

SHORT WAVE LEAGUE LETTERHEADS

A beautiful letterhead has been designed for members’ correspondence. It is
the official letterhead for all members. The letterhead is invaluable when it
becomes necessary to deal with the radio industry. mail order houses, radic
manufacturers, and the like; as many houses have offered to give members
who write on the LEAGUE'S letterhead a preferential diseount. The letterhesd
i also absolutely essential when writing for verification to radio stations either

here or abroad. It automatically gives you a professional standing.
A—SHORT WAVE LEAGUE letterheads, per 100....... ..50c
It contains the largest

OFFICIAL SHORT WAVE LEAGUE LOG AND CALL BOOK
Here is the finest book of its kind ever published.
listing of 'short wave stations in the world, much larger in fact than the list
published in SHORT WAVE CRAFT and other magazines. All experimental
stations, ne matter where located, are listed. A large section is provided where
calls ¢an be listed in a proper manner. This log section gives dial settings,
time, date. call letters, location, and other infermation. Another section has
squared-paper pages on which you can fill in your own frequeney curve for
your particular receiver. It helps you to find stations which otherwise you

could never log, It is the only book of its kind published.
B—Official Log and Call BooK........oooooooveieenn.. Prepaid 25c

RADIO MAP OF THE WORLD AND STATION FINDER
The finest device of its kind published. The world’s map on heavy board is
divided into 23 sections, while the rotary disc shows you jmmediately the
exact time in any foreikn country. Invaluable in logging foreign stations.
Also gives call letters assigned to al! nations. Size 117x22".
C—Radio Map of the World and Station Finder... ... ...Prepaid 25¢C

GLOBE OF THE WORLD AND MAGNETIC COMPASS
This highly important essentiul is an ornament for every den or study. It
is a globe, 8 in. in diameter, printed in fifteen colors. glazed in such a way
that it can be washed. This #lobe helps you to intelligently log your foreixn
stations. Frame is of metal. Entire device substantially made, and will give
an attractive nppearanee to every station, emphasizing the long-distance work

of the operator.
D—Globe of the World... <w.... Prepaid 51-25

SHORT WAVE LEAGUE LAPEL BUTTON
This beautiful button is made in hard enamel in four colors, red, white, blue
and gold. It measures three quarters of an inch in diameter. By wearing this
butten, other members will recognize you and it will give you a professional air.
Made in bronze, gold filled, not plated. Must be seen to be appreciated.
E—SHORT WAVE LEAGUE lapel button. woo...Prepaid 35C
EE—SHORT WAVE LEAGUE lapel button, like the one deseribed
above but in solid gald........ ... ... .. Prepaid $2.00
SHORT WAVE LEAGUE SEALS
These seals or stickers are executed in three colors and measure 114 in. in
diameter, and are gummed on one side. They are used by members to aifix
to stationery, letterheads, envelopes, postal eards and the like. The seal signi-
fies that you are a member of the SHORT WAVE LEAGUE. Sold in 25 lots

or multiples only.
G—SHORT WAVE LEAGUE seals.. . ceenper 25, Prepaid 15€

SHORT WAVE MAP OF THE WORLD

This beautiful map, measuring 18x26 in. and printed in 18 colors is indis-
prensable when hung in sight or placed “under the glass” on the table or wall
of the short wave enthusiast. It contains a wealth of information such as
distances to all parts of the world, political nature of the country in which
a broadcast station is located. etc., and from the manner in which the map
is blocked off gives the time in different parts of the world at a glance.

F—SHORT WAVE Map of the World eveeesieserererorromeerenr... Prepaid 25€

PLEASE NOTE THAT ARBOVE ESSENTIAIS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS.

Send all orders for short wave essentials to SHORT WAVE LEAGUE, 98
Park Place. New York City.

If you do not wish to mutilate the magazine, you may copy either or both
coupons on a sheet of paper.

SHORT WAVE LEAGUE, 98 P'ark Place, New York, N. Y.

Application for li‘lembership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE
83 Park Plate. New York, N. Y.
I. the undersigned. herewlth desire to apply for
membership in the SHORT WAVE LEAGUE, In
joining the 1LEAGUE 1 upderstand that 1 am not
assvssed for membership and that there are no
dues and no fees of any kind. I pledge myself
to ablde by all the rules and regulations of the
SITORT WAVE LEAGUE. which rules you are to
fend 1o me on recelpt of this applleation.
I corsider myself belonging 10 the following class
(put an X In correct space): Short Wave Ex-
perimepter {1 Short Wave Fan [0 Kadio Engl-
neer [ Btudent O
1 cwn Lhe following radie equipment:
Transmlitting
Call Lelters...
Receiving = -
Name . N— —
Address .. o =
City and Btate....
Country

Date

ST T T T T ¢ T T T T T T T
PUF T v
. M 4mcric m = o | o jan i 4

. e |\ il
DemrSim L |
ASIA AW SO 4 L CAChv | I
i o > g e p 1
iy M4l N b A DER | L
. M1, s | TR A
L3 ] e, o LI | SRR
A [ ' §= N € cnim (S5
t N ;;‘ ‘:E I i, § ‘ll""“‘ b 7 ) 7)
Cpine b 83 23 3 h il
N ac LEEN i & s i L
GesTagy [#orra !

¥ raaw

iii]

Arcarere (L

P

S ﬂ “ teven
H

ié{_,,,y,,, . Ib.'u exon
: .H i

&

.‘.r;‘ 7 P
I IR O N

F—25c ecach

ofFICi4,

LOCwoCALL
BOOK

R T s A R s o T

E—15c each

SHORT WAVE LEAGUE. 98 Park Ploce, New York, N. Y.
Lemlemen
1w already an enroiled momber in the SHORT WAVE LEAGUE
I am o new member und attnch my appiication to this cou

Please send me the followine short wave rssentials ua listed in this ndvertisement

for which [ enelose § herewlth

(The LEAGUE necepta money: order, en

or new U. 8. Stamns in any denomiontion,
Acldress

City and State

Country
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™ TRIAD

This corps of engineers,
cluded labhoratory keep TRIAD tubes aheitd

in their own se-

of the procession, They are provided with
the most modern laboratory appnritus and
make periodical checks of every operittion
on every one of the many types TRIAD

produces,

T-1 Mercury Half Wave Rectifier .$ 2,60
T-01A General Purpose Detector and Amplmer . e
T-10 I'ower Amplitier T.00
T-108 High Voltage Power Amplitier 8.00
T-12A 1. C. Power Amplilier 1.50
T-22 D, C. Bereen Grid  Amplifier J.00
T-24A A, C. Scereen Grid Amplitier 1.60
T-26 A, C. General Purpose Amplifier S
T-27 Detector or Amplifier having A.C. tleater 1,00
T-30 1), C. General Purpoxe Amplificr 1.60
T-31 D. C. 'ower Awmplifier 1.60
T-32 D, C. Sereen Urid  Amplifier 2.30
T- 3.! D. C. Pentode Power Amplifier 290
T-34 D. . Multi-azu R, F. Amplitier 2,75
T-35 A. C. Heater Type Multi-Mu K. F. Amplifier  1.60
T-36 D, C, Sereen Grid Amplifier, Heater Type 2,75
T-37 D, C. General Purpose Amplifier 1.75
T-38 D. C. Pentode P'ower Amplifier, Heater Type 2,75
T-3 D, C. Heater Type Multi Mua R, . Amplitier 2.75
T-4 D, O Voltage Amplitier 3.00
T-41 Power Ampliticr Pentode 2.75
T-45 A, C. Triode Power Amplifier 1.10
T-46 A, C. Power Amplifier 1.50
T-47 A. C. Pentode 1ower Amplifier 1.55
T-48 Power Amplifier Tetrode (30 volt 1M lleater)  4.50
T-50 A, C. PPower Amplitier 6.00
T-51 A, C. Heater Type Multi-Mu R.EF. Anmiplitier 160
T-55 A. C. Duplex Biode Triode 1.55
T-56 General Purpoxe Amplifier 1.25
T-57 A, (. Pentade R. ¥, Amplifier 1.60
T-58 A, C. PPentode Multi-dn R, F. Awmplitier 1.60
T=59 Heater Type Power Amplifier, Trviple IPurpose  2.50
T-864 D, C. General Purpose Amplifier 2.00
T-7T1A A, C. or D, C. Power Amplifier M40
T-85 D. . Duplex Diade Trioede 1.55
T -89 Triple Grid DPower Amplifier 1.80
T-09X Dy Battery General Purpese Amplifier 2.50
T-99V  bry Battery General Purpose Amplifier 2.7
T-ReL Power  Amplifier 10,40
T-842 IHeavy Duty Power Amplifier or Modulator 10.40
T-66 Half Wnve Mercury Rectitier — 6.TH
T-8%0 Full Wave Reetifier 1.00
T-81 Half Wave Rectifier 5.00
T-82 IFfull Wave Mercury Vapor Rectifier 1.256
T-83 Heavy Duty Full Wave Mercury Rectifier 1,55
T-TET, Television Scanning I'rive on

T-CNA Television Projection Applicati

T-PEC Photn-Electric Cell DESCEL O

ey gy il ey ofee egber kg eyt italefpiyeily

UALITY

TRIAD
QUALITY

IS A FACT--NOT MERELY
A CLAIM

The casiest way to get a true esti-
mate of any product's worth is to ask
about it among its competitors, Ask
any serviceman, dealer, jobber or manu-
facturer if any tubes are better than
TRIAD QUALITY TUBES. We know
the answers you get will induce you to
send in the coupon, which will bring
you the whole, interesting story.

d

“HONOR

FROM A t0 Z

Elahorate
ment developed hy TRIAD

testing equip-

engineers is found at the
end of every production
line. QUALITY is the

watchword, QUALITY s
dem.mtlui and an increas-
ing  number of satisfied
users prove that TRIAD
and QUALITY are syn-
onynous.

Please
about

BUILT”

TRIAD

TRIAD MFG. CO.,
Pawtucket, R. |.

Gentlemen:—

send me full

QUALITY

information
tubes,

TRIAD MANUFACTURING CO.

(=

PAWTUCKET, R. I,

www americanradiohistorv com
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Shie, LINCOLN R

OMMERCIAL TYPE

Repeated requests from commercial
operators, communication systems,
broadcasting stations and hundreds of
individuals prompted us to put months
of work on the new R9 commercial type
receiver. A STRICTLY SHORT
WAVE RECEIVER FROM ANTEN-
NA POST TO SPEAKER JACK.
Capirtalizing on our years of cxperience
in designing high powered receivers
and utilizing the tremendous advan-
tage of the new Litz wire duplex tuned
amplifier of DeLuxe SW-33.

The short wave fan rtoday wants
short wave world-wide reception with
a bang. He wants his recerver in his
private den, figuratively speaking, thou-
sands of miles away from the humdrum
of chain advertising. The R9 is the

most powerful recciver for
S.W. reception; the most
selective and sensitive—not forgetting
its marvelous tone—ever developed. It
has everything .the DeLuxe SW-33 has,
minus the broadcast band, and plus
every feature desirable for commercial
voice and code reception. ' YOU have
asked for this recciver in many letters
and by personal request; so here it is
—in a heavy satin finished case, a beau-
tiful crackle leather finish 1g”
num panel, and silver finish appoint-
ments.

alumi-

Tubes used are 4—'58; 3-—'56; 1—
6P Wunderlich; 2—'45 and 1—'80.

with even more amplification, more selec-
tivity and sensitivity than we ever hoped to
attain.  Foreign stations are daily rolling
inw our laboratory, located in the heart of
Chicago, with undistorted valume. Power-
ful locals are cut dead with fractional move-
ment of the dial controlling the wwvelve
tuned circuirt.

Like everyone who first hears the DeLuxe
SW-33, you will marvel at the heavy undis-
wrted register and fidelity, as the result of
the new balunced grid, double rectifying de-
tector. Once vou hear the tremendous
power of this new model, you will under-

Band spread all frequencies
C W Beat Oscillator

Two Stages Push Pull

Three High Gain Stages
Intermediate amplifier

10 Tuned Circuits —1. F.—
Litz wire

Perfect Automatic Yolume
Control

Visual Signal Indicator

Instantaneous Band
Selection—5 groups

Double rectifying detector

Silent Tuning

stand why it so far outperforms the average
receiver.

Prove this in vour home, as many have
done, in comparison with any other re-
ceiver, for 10 days, with the privilege of
return for full cash refund.

REMEMBER—Lincoln receivers grace
many of the finest homes in this country.

Equipment is composed of chassis, power

equipment, and giant M-20 Jensen, or
Wright DeCoster speaker.
Write today f[or [nll information. New York

Tervitory wvite to Valentine G. Hush, Division
Drive, Dobbs Ferry, N. Y.

LINCOLN

De fuxe Receivers

Name .
Street

Ciny

LINCOLN RADIO CORP.
Dept. SWC-17, 329 §. Wood St., Chicago, Il

Please send information on [ R9 [ SW-33

www americanradiohistorvy com
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