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Here’s the important catalog news you’ve been waiting for...

When You See a Product
Listed in this Great New
Radio Catalog..You Know

1 That every radio item has been checked
" y 4 |
and approved by the Testing Laborat
= rics of Wholesale Radio Service Co..
%’l Inc.—the largest radio supply bonse in
the world.

2 That it has been awarded the Blue Rib-
= .
hon Seal—jour assurance of quality and
value,

3 That vou can buy with confidence! Lowu-
L] . ki .
esi prices, fastesi service and a liherul
Qurarantee!

HEAD-AND-SHOULDERS AHEAD OF
THE FIELD IN EVERY DEPARTMENT

RADIO MARCHES ON! Modern science knows no resting
place. New ideas—new designs—new improvements in sets,
parts, amateur and public address equipment—these are all part
of radio for 1937.

Wholesale Radio Service Co., Inc., sets the pace! For 1937 it
presents the first BLUE RIBBON Radio Catalog—a book de-
signed to give you positive " purchase-insuvance’!

Yes, this is truly a “different” radio catalog. Every single radio
item listed in this great new bargain book has been checked and
approved in our huge Testing Laboratorics and has been awarded
“THE BLUE RIBBON SEAL"—a seal that certifies unques-
tioned value and mechanical excellence—your assurance of qual-
ity! Only those items which met the rigid standards of our
Testing Laboratories were included in this great new catalog—a
catalog destined to become a world-wide guide 0 radio quality.

5 HugeConvenient Branches
Brought to You in the Pages
of the Largest Catalog in

All Radio
In arder to give you the fastest. most complete
service in the radio feld, Wholesale Radio Service
Cc Inc.. mainiains 5 great branches in New
York. Chicago. Atlania, Newark and the Bron
1 ht ks. the f | eration.
ability  prow eliable service are
brought 1o he p nf s new b
ribbon edition
Send for this book of a thousand | tod.ay.
It's FREE See what Wholesale R ce Co.,

Inc.. i to offer you brilliant of £
RECEIVERS. from 4 o 24 tubes. with surprise
features for 1937. Special FARM RECEIVERS

special RECEIVERS
Furopean ion: BATTERY SETS—32 Vol
SETS—AUTOQ SETS. A great selection of RE
PLACEMENT PARTS—TUBES—KITS—AERI
ALS. Larest SHORT-WAVE and HAM equip-
ment: PUBLIC ADDRESS AMPLIFIERS. S5YS
TEMS and ACCESSORIES. Everything in Qualit
Radio at lowest "Wholesale” Prices. Use the
convenient coupon t will bring you the firs
Bi (F-m[R!BHC"\I RADIO CATALOG cver issuca
I

with new impro en r

MAIL COUPON FOR FREE CATALOG WHOLESALE RADIO SERVICE CO., Inc.

WHOLESALE RADIO SERVICE =2

CHICAGO, ILL. o NEW YORK.NY. o ATLANTA. GA.

SOIW.JACKION BLVD. 100 SIXTH AVENUE 4I0W.PE

Town
219 CENTRAL AVE Scate— ‘

Please mention SuorT WAVE CRAFT when writing advertisers

BRONYX. N.Y.
562 1.FORDHAM RD. L

NEWARK.N.J.

: 100 Sixth Avenue, New York, N. Y.
Rush FREE BLUE RIBBON Catalog No. 65-K4

Name— —

Address
ACHTREE ST.NW.
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Certified Circuits

® SHORT WAVE CRAFT goes

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

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

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

OUR COVER

® THIS month our cover illustration is a composite draw-

ing. made up of a number of the International shor t\\ ave
hookups shown on pages 328 to 331. The Hookup “fan’ will
find many other interes’ mg diagrams, including those for
television receivers, in this issue.
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OPPORTUNITIES _

are many

for the Radio
Trained Man

Don’t be an untrained man. Let me show you how to get your start
in Radio—a fast growing, live money-making industry.

Prepare for jobs as Assembler, Inspector and Tester—Radio Sales or
Service and Installation Work: ‘Broadcasting Station Operator— Wire-
less Operator on a Ship or Airplane, Talking Picture or Sound Work—
HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and Sound equip-
ment —on scotes of modern Radio Receivers, actual Broadcasting equipment, Television apparatus,
Talking Picture and Sound Reproduction equipment, Code and Telegraph equipment, ete. You don’t
need advanced education or previous experience. We give you—RIGHT HERE IN THE COYNE
SHOPS—the actual practice and experience you’ll need for your start in this great field. And because we
cut out all useless theory and only give that which is necessary you get a practical training in 12 weeks.
Mail coupon for all facts about my school and training methods.

323

TELEVISION ard TALKING PICTURES

Television is sure to come as a commercia! industry. Whether this year or later, it will offer
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles,
and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at

COYNE on actual Talking Picture and Sound Reproduction equipment.

ARRANGE TO FINANCE
YOUR TUITION

I am making an offer that is the most unusual ever made by a
school. T'lE take you here in my shops and give you this training
and arrange a plan for you to pay your tuition in small monthly
payments extending over an 18-month period. the first payment
to be made 5 months after you start school. 1 know a lot of honest
fellows haven’t much money these davs, but still want to prepare
themsclves for their start towards a real job, steady work and
hetter pay.

Mail the coupon for all details of this “Pay Tuition after Grad-
uation Plan.”

ELECTRIC REFRIGERATION
AIR CONDITIONING

To malke your training more valuable, I include—at no extra
cost additional instruction in Electric Refrigeration. Air Con-
ditioning and Diesel Engines, taught you by personal instruction
and actual work on real equipment,

PRACTICAL WORK
At COYNE in Chicago

ACTUAL, PRACTICAL WORK. You build and service radio sets.
You gel training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own Tele-
vision images over our Television equipment, You work on real
Talking Picture and Sound equipment. You learn Wireless Oper-
ating on Actual Code Practice apparatus. We don't waste time
on useless theory. We give you the practieal training you'l! need for

your start in Radio—in 12 short, pleasant weeks. If you desire
code, this requires additional time for which there is no extra charge

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lacl of
moriey stop you—my plan makes it possible to get Coyne training
with very little money. Many cf our students earn part of thei;
hiving expenses while going to school and if you should need this
help just write to me. Coyne is 37 years old. Coyne Training is
tested. You can find out everything absolutely free. Just mail
coupon for my big free book!

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

Coyne Electrical School
§00 S. Paulina St., Dept. 76-2K, Chicago, Il
Mail Coupon Today for All the Facts

L L L Y T LT
H. C. LEWI1S, President

Radio Division, Coyne Electrical School
$00 8. Paulina St., Dept.76-2K, Chicago, Iil.

Dear Mr. Lewis:—Send me your .Big Free Radio Book, and all
details of your Special Offer, including additional instruction in
Electric Refrigeration, Air Conditioning and Diesel Training
and your “‘Pay Aflter Graduation” offer.

------q

Please mention SHORT WAVE CrarT when writing advertisers
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E ANNOUNCEOouR1937 uine

Consisting of 15 models, to fit the needs of EVERY SHORT WAVE FAN!

Made in TWO AND THREE BANDS from |15 TO 2,000 METERS, priced from
$17.95 to $95.00

EACH MODEL IS AN OUTSTANDING VALUE

DeWALD

THE INTERNATIONALLY KNOWN RECEIVER

MODEL 518

MODEL 419
® 5 Tube Universal Hi-Gain T.R.F. Re- ® ¢ Tube Universal Superheterody ne Ne
A c)m;;er.l ) L) ceiver.
2 Bands—75-55 cters, ® 2 RBunds—75-550 Meter-.
® Full Runge Dynamie Speaker. MODEL 520 ® ]“ul]urll{'z;‘nﬂo)]);namii'épeaker
® buo-colored Acroplane Dial. ® » Tube A.C. Sunpcrheierodyne Receiver. ® lLuaree Duo-colored Aeroplane Dial
® Incorporating metal tube, ® 2 Bands-70-140. 190-535 Meters. ® Incorporating metal tube. .
® Bromdeast & Ameriean  shart  wave. ® Duo-colered Aeropline Dial. ® DBroadeast & American short  winve
. . F18.90 ® Full Bange Dynamic Speaker. $27.50
® Broadeast & American short wave $26.55
g e = | e I

MODEL 418 MODEL 62}
& Tube Universat Superheterodyne Receiver.
3 Rands -18-H2, 16190, 180-535 Meters,
All Wave.
Tone Control.
Large Duu-colored Aeroplane Diul
Incurporating metal tobe.
Full Rengte Dynamic Speaker.
Bromlea<t, American & Forewrn short wiave §37.25

MODEL 420

6 Tube A.C. Superheteradyne Receiver.
2 Bamds—18-52. [e0-550 Meters.

Tone Cuontrol.

Magic Eye.

Large Duo-colored Acroplane Dial,
Full Rangze Dynamic Speaker.

Broadeast & Foreirn short wiave  $35.75

Above Prices Complete, including tubes, speaker and cabinet

FREE Send for our COMPLETE CATALOG. YOU ARE SURE TO FIND A MODEL TO SUIT YOUR NEEDS.
If your dealerr does not have a DeWuld in stock and will rot order one for you, please write to us and we will
have a dealer near vou supply your wants.

JOBBERS We arve building up a ready made business for you. THOUSANDS of DeWald sets will be sold.
Get your share of our inquiries and TURN TIHEM INTO ORDERS.

WRITE, WIRE or TELEPHONE for our proposition—YOU WILL FIND IT PROFITABLE
Quality radies since 1921

PIERCE-AIRO INC.
510-518 Sixth Avenue Dept. 10, New York, N. Y.

Licensed by R. C. A. and its affiliates,

6 Tube Universid Supcrheterodyne He-
ceiver.,

2 Bamds 1852, ]

Tone Control.

Larve Duo-eolovell Aeroplime Dial.
Fuoll Ranwe Dynamie Speaker.
Incorporating motal (ube,

Broadeast & Foreign short wase  $33.73

(L XL X LX)
90000608
0000e® @

Please mention SHORT WAVE CRAFT when writing advertisers
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HUGO GERNSBACK, EDITOR

H. WINFIELD SECOR, MANAGING EDITOR

The Future of Short Waves

An Editorial by Hugo Gernsback

® EVER so often, I receive letters from readers about the

future of =hort waves, who are certain that the short-
wave art has now settled into a state comparable to the
butter-and-egg business; that from now on, there will be
little. if any, advance,

These readers are not alone of this opinion. Frequently,
people in the radio business—whao really should know better
—_have an idea that public interest in short waves and, par-
ticularly, the intevest of the experimenter in short waves,
has become exhausted.

This always reminds me of the patent examiner in the
United States’ Patent Office who, about 1870, resigned his
position because he felt that ccerything important had been
inrented, and who did not wish to waste his time in such a
dead enterprise as the patent office! If he were still alive
today. he could look back and contemplate the scene and find,
probably, much to his amazenient that the world's greatest
inventions had been made affer the time that he left his
position. The telephone, motion pictures, the induetion motov,
the X-ray, radio, the airplane, and thousands of other revo-
lutivnary inventions have since been made.

Short waves have really been known for about twenty
vears; they have not been actively used much for more than
five years. In other words, we have ounly just made a be-
ginning in short waves! Tremendously important inven-
Lions which will use the instrumentality of short waves still
lie in the future. Ninety-nine per cent of the real accom-
plishments in short waves are still to come!

As vet, we know pitifully little about short waves them-
selves. We know next to nothing of the propagation of
these waves in cur atmosphere and above it, and what takes
place in the ground. Our instruments and deviees which we
use in short waves today are still so crude that even twenty
vears hence. we will look back to our present-day transmit-
ters and receivers with smiles.

There is not a single instrumentality in short waves that
we have today that will not be discarded as hopelessly obzo-
lete fifteen yvears hence. The radio tubes which we call sen-
sitive today, will be termed crude and ineflicient ten years
honee. And as far as the short-wave radio experimenter is
concerned, a real short-wave paradise awaits him in the next
few ycars.

Oviginally, radio s arted with erystel sets which required
no energy of any kind, We then turned to battery sols
becanse we requited them to operate our tubes, Later on,
we adopted the house current, AC and DC. for our receivers,
discarding the batteries. During the next few vears, the
battery set will return as a personel receiver. In London,
during the latter part of July, a young lady stepped up to
a policeman on a busy thoroughfare.  He pulled from his
pocket a small hand-set, similar to our telephone, which had
a telephone receiver and a microphone in the handle. The
voung lady then held a two-way conversation with police
headquarters, the policeman in the meanwhile walking about
his beat without any wire connection whatsoever,

The next cyele in short waves will, no doubt, be another
Lattery-operated transmitter and receiver cycle, with more
sensitive tubes than those designed so far, plus a rea! pocket

radio set. Not only policemen but private individuals, bi-
cyclists, automobilists, and professional nten who must be
outdeors a great deal, will be equipped with such personal
short-wave sets.  Such sets may either be receivers only, or
may be trenseeivers. In the latter case, a person, no matter
where he is, can keep in touch with a central "phone office,
and thence can talk with the whole world, if necessary, while
walking or riding about.

In the completion of this cycle, we will perhaps not go
back to the crystal set as we knew it twenly years ago, but
it is quite possible that future sets of the “perambulating”
type will not be operated either by batteries or from electric
lighting circuits, It is quite likely that they may be operated
by ordinary light. such as sunlight, electric light, or even
eandle-light. We have, as yet, not scratched the surface of
photo-¢lectrie currents which are produced by converting
light into electricity. Here alone is a tremendous field for
exploitation, which we are just now beginning to use. Given
sufticiently sensitive radio apparatus and efficient photo-
electric devices, there is no reason why we will require either
batteries or the electric lighting circuit for the operation of
our radio receivers, particularly, those of the portable type.
And this narticular new art, that is, the combination of
photo-elect ricity and radio, will make a tremendous appeal to
the experimenter, in the not too distant future.

Then, of course, we will have felevision, of which I have
spoken frequently during the past years. And [ again wish
to emiphasize the iniportance of short waves in the television
art, because, as it appears now, television without short
waves seems unthinkable, Television on short waves is just
now getting under way.

A skeptical reader of SHorT Wave CRAFT writes me, stat-
ing that he does not believe that television will ever be prae-
tical, He feels that when television comes, he must sit in a
darkened room in order to view it, and that alone, he claims,
makes the entire thing impractical.

Not so fast, Mr. Doubter! In the first place. the semi-
darkness now prevailing in television tests is caused hy only
one deficiency, and that is insefficient light intensity. As' 1
have frequently pointed out, I do not believe that the present
type of cathode-ray tube or mechanical television is the
answer to the veal and future television. When the great
television invention finally comes along, there will be no
trouble with light intensity. Indeed. the time will come when
you will it in the fu!l sunlight and enjoy the finest tele-
vision programs. You will use a tiny television recciver
placed right on your very nose—a device which I term
“television eveglasses.” These will be regulation eyeglasses,
but instead of having the normal lenses, they will have a
small projection of one or two inches which will house the
entive television receiver. There will be two such receivers
working in unison, giving you thereby a stercoptical televi-
sion riew. Attached to the eveplasses will be a tiny ear-
piece fitting right inside of your ear. The future device thus
will give you sight and sound, the entire apparatus not
weighing more than four or five ounces. With this device,
you can sit in plain daylight or darkness and enjoy the
world’s best television programs to your heart’s content.
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SHORT WAVE CRAFT IS PUBLISEE

This is the October, 1936 Issue—Vol, VII, No. G.

The Next Issue Comes Out October 1
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SUORT WAVE CRAFT. Published monthly ot Mount Morris, HI
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The photo above shows Mary Astor. welt-hnown Holly-

wood actress, with the latext movie concention of what

a “Television machine” should look like. This picture

is from the photo-play production, “Trapped by TFele-
vizion.
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. Short-Wave
" SNAPSHOTS

et e e e e

Right: Robert Trout,
nf the CBS System,
smanstrating the very
newest style in ultr
short  wave transmi
ters for "&pot new
pickups. I ois built inte

a cane. Batteries and

auxiliary eguipment are

enrried in the special =
belt and ca=e  shown.
The transmitter cm-
plovs Acorn tubes anmd |, > -
the “mike™ is atrapped ",

on the wrist. The metal /’ﬁ o .
cane acts as the anten- < k »
na as well as the con- p
centric resonant-line = -

circuit.
R s e )}

Below at left:New auxilinry anfenna
for airplanes, nsigtz of o ¢xvlinder huav-
ing a eomprestion spring and trigger.
When the pilot presses a telease button
ntenna eartridee’ is shot out and
ch alsy cloges. connecting  the
v aerial into the circuit. The
seartridge’ contains 33 feet of steel ca-
Ele which nets as an aerial when un-
wound. The unit is covered
hy a wax paper cover whi h
iz torn open when the trig-
per is in use. A special load
g tool is used to replace a
new antennn cartridge.—
Phote courtesy  Transconti-
nental and Western Air, Inc.

the *
F

New Tube Visualizes Electrons! The two photas to the left show a very inter
esting new demongtration tehe developed hy 17¢ Westinphouse experis. This tuhe
has a fluorescenti coating on the plade that mekes the electronic hambardments vis
ihle for demonstration purposges heture students. ete. Electrons striking this coat-
ing on the plate are transformed info “vizible hands' whose widths depend
directly on the electronic beam intensity. By means of a magnel the magnetic
praopertics of elecironic phenomenon mav ke readily demansirated. the patiern of
the cleetron flow being distorfed as one of the phates shows.

Below: John Anslow of Maswachusetts, one of the toar U.S. Navy radiomen on
diuty in Addiz Abiua—LUniversal Newsreel

f
;

o
-
e

¢
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New Ulira Short Wave
Police Radio smalli:‘oéities

® WITH few exceptions, the large cities of the United States are

now equipped with police radio systems, and their value has al-
ready heen demonstrated to such an oxtent that the
remaining few large cities no doubt soon will be

equipped.

In the early days of police radio experience, the  phone  equip-
smaller cities and towns were at a disadvantage be-  ment for head-

Rear view of the chassis of the type 21A radio telephone trans-

mitter fnr police headquarters.

A Aot

L aaa s ool

The new po-
lice radio tele-

guarters is as

327

simble in op-
eration and as
effective in
performance as
the familiar
telephone.

Pttty

cause of the cost of efficient and dependable equipment. However,
this handicap has been removed. The Federal Communications Com-
mission has opened up channels for police radio in the ultra-high
frequency band, which makes it possible to employ low power trans-
mitters, at correspon(lently low first and maintenance costs. More-
over, at these high frequencies, two-way communication becomes
a practical and accomplished feat with a short antenna suitable
for use on an uutomobile.

The new 216A radio telephone equipment for police headquarters
employs a small and economical 5-watt transmitter and a com-
panion superheterodyne receiver, both AC operated. This equip-
ment is designed to furnish one or two-way direet communication
between any suitable central point and cars cruising about through
towns and small cities. It is also suitable for use in larger citics
where it is desired to segr egate various police dlstucts or precincts
into separate radio “zones.” This arrangement is sometimes found
more practical than employing one high power transmitter to cover
the entire city. The equipment can be installed at an advantageous
point, such as atop a tall building, with remote control lines running
down to the offices below, for convenient operation. The “voice auto-
matic” feature may be employed if desired, by means of which the
voice of the operator automatically puts the transmitter on the air.
The frequency (fxom 30,000 to 42,000 (Continuned on paye 367)

A sttt AP ettt

Two- Way S-W Talk Between Blimp and Car

ey hatie

W2XAF. This is believed to be the first
time in the history of radio that a
broadcast has been made between an
airship and an automobile.

The blimp flew over Schenectady at
a height of about 1000 feet while the
radio car cruised through the streets of

enced in transmitting the broadcast,
and reports from listeners indicated
that reception both locally and at dis-
tant points was perfect.

Signifieantly enough, the conversa-
tion, which was carried on between two
of Thomas Edison’s former co-workers,

Schenectady.

Diagram of short-wave hook-up employed for twa.way
conversation between the Gaoodyear hlimp *‘Resolute” and
the G-E palice radio test car by Theadare Van Deventer
and Ernest J, Berggren.

® A TWO-WAY conversation between

the Goodyear bhmp “Resolute” and
the General Electric radio police car
was successfully broadcast on June 11
over WGY and the short-ware station

e e e S

A two-way conversation between the Goodyear blimp
“Resolute” and a G-E radio police car was being carried
on as this photo was snapped znd was broadecast imterna-
tionally through WGY and its sister short-wave station
W2XAF, The conversation was held between Theodore Van
Deventer. szen in front of the car. and Ernest J. Berggren,
riding in the blimp, They discussed the work done by
Edison in 1875 on wireless telegraphy, and afterwards
talked with station LSX in Buenos Aires, a distance of
maore than G000 miles, The mebile radio equipment used in
the blimp {see inset) and car operates on ultra.shart waves.

No difficulty was experi- Ernest J. (Continned on puge 367)
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WORLD'WIDE S'W HOOKUPS'—BY C. W. Palmer

PHONES

1

LOOP

. 00L-
ANTENNA MF ™

100

(

-

'
M 1.000
a- A C OHMS

; ANT. T B3, 60-78v.
—WWA- O 120v.

000 2 pee 70 PHONES

N OR SPKR.

(2,500
OHMS
{CARBON)

.

MMF. (| A+
\ ]
7 7 0 T g 49—*
.01 .01- Ot-
MF, 39} [ [ 5EF MF. SWn'F’
_l-,_,_GND. fa_

A loop receiver for short-wave reception which appeared
in Radio-Cemtrum (Hague) official organ of the Nether-
lands Association of Racdio Telegraphy. The size of the
loop will depend on the frequency of operation—two
or three turns on a 2 ft. square heing sufficient for the
20 meter band.

An unusual wpe of regencration control, almost constant over the wave-
band. is the featurce of this circuit which appeared in Practical and Amatenr
Wireless (London) recently. The pre-set 0002 mf. condenser and the
variable resistor are carefully set, so that only a slight adjustment of the
regular regencration condenser is necessary over the entire waveband.

T ANT. 25 = 250 |00 R.F. 0SC. 146
fﬁ?dog_ COIL % “OHMS / MMF.  OHMS /a?.u:.
100
~ MMF. 4 Vi cou- b ?_ W 1
i S LING (IO Ar T
O.HMS \a COIL 25 MM /| 50.000
/ P OHMS
50,000 _@3 /
‘ OHMS - 003~ .
5ET mF. /A—
ANT. (‘
N B+45v
#B+37v
N 30 > B+45V
) Sgt. Mopuator V2 C : £ '
0.1- g O.1-
MF. MF. ME. IA+4V
i 5 6-10 v v >
OHMS —
o SET A—&“zv,»g A+ 5‘_a+ 135v. ¢ B30V

Simplicity is the keynote of this short wave converter, which ap-
No aerial tuning is
A regular

peared in Wireless Weckly (Sydney, Aust).
used. the oscillator condenser being the only control,
regencrative S.W. coil will be fine for this purpose.
connects the aerial 1o the set when desired.

A

Adjustment of short-wave receivers is simplified greatly by the usc
of a calibrated oscillator.  This one from Tonte La Radio (Paris)
is calibrated against a pre-calibrated receiver or checked against
known stations. It includes an R.F. oscillator, modulator and

switch ] a 1 A
“dummy antenna.” L1 is 35 T. No. 30 wire 1 in. dia,

R 250 RFC ™
R\ad ' T ; PHONES
1
=Lé _ TRIMMER |
'-i| q | 50
i o I MMF, 5
t E \ | J/
Rec| {4 ! =)L
= 22mH i 4 ™
5 A2 A 001
| WF.
T oa_ i
MF A3 1 \
/| s60 [ 2’ [
i 333,; MMF. MEGS.
L,
|
(g0 1SV ND N Y ¢L> L S
_I:. ,Al o e Fu I = oV = A- 8- A+ B+75V BHiSV.
= o . .
Co- “osv av T 500+ ooy o .
C+ MME ; .
“Space-charge” detectors for short-wave reception have

been given much attention lately, Here is one which

A deluxe 15 to 55 meter converter is the basis of an article in Radio Tech-
nica (Buenos Aires) recently. It contains a pre-selector stage and a penta-
grid converter (similar to the 6A7). Band-spreading is accomplished by a
«mall trimmer across the tuning condensers, Regular superhet coils can be
used. Either doublet or “straight” acrial can be used as shown. Batteries
supply power.

appeared in Radio Welt (Vienna) recently. The regular
grids of a screen-grid tube are reversed. at least in so far
as their circuit connections are concerned. Also note the
low plate and screen voltages used.
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More Short-Wave Circuits-Even One from China
3 & 2meos,R Al) A2 @
. 5 8%
I
. u, /L2 l‘ / Jo /i
g
[
T\MOMMF .3 E,‘j,ﬁ'
- B+ £
B W OT oA [ A= 4 o B ?‘- = “’
LiLleLs —631A shamimse L) \ T\ At
L1 — SE8AH 0 A=+ —+ARR 0.1 Y,
L2 —EHLIMCTE » THSAAST  GEARTERAR \ ME.
Ly — HE+E4ARE 250
C  — 3100 % 3110 R1 — 30 Wkt 2130 Sey 2280 W MMF, ®
'C1 ~ 00025 MHMEMIEIZCM  SW — 105 WEMRLIM RS * A
Cz - 00053635 5 v - 30 NER N 8-.@
R ~—2 Meg200250 CD - 134 SBRXER 1000 M@AB R

Here's one for our Oriental S-W Fans—a circuit from The China Radio
(Shanghai) which combines a regenerative detector with a “crystal,” in an

all-wave receiver using a tapped coil.
the tuhe is burned out by some “hot” Chinese music.

The crystal, no doubt, is in case
Seriously, though,

the circuit is straight-forward and standard coils, condensers, etc, can be

used.

The "far-off” stations which cannot be brought in on
your set will be heard if a good amplifier is added he-
tween the aerial and the set. The circuit here appeared
in Practical and Amatenr Wireless (London). Plug-in
coils can be used. The aerial coil of the set must he
disconnected from ground and connected to B+ of the
amplifier.

RFEC.L~y T
4 T REC2
\ (3
¥
_ AT+
[ ® A+
[ » B~
® A-

A 1 meter transceiver of French origin is shown here.
described in L'lndustrie Francaise Radieclectrique {(Paris) re-
The device is made in two parts—a 955 acorn tube as
oscitlator-detector; a 41 as modulator-amplifier.
circuit is in a scparate box with the antenna on top.

cently.

e was

The 955 tube

A super-regenerative set of Austrian design is shown here, repro-
duced from Rudio Amuatenr (Vienna). The aerial coil can he any
well-made regenerative tvpe to cover the desired wave-band. The
coil L3 is a honeycomb coil, tuned by C3 to a frequency of about
20,000 cycles.

ANT 5000 OKMS P. 8+ 5000 #~ 25,000 OHMS R B+
Y OHMS ™ A 25,000 OHMS m'ws -
> i
100 S
MME 1 REC | QL = -25-MF l'\ »
- J LOUD SPKR.
T ' i} 29 AFT 30 -
[ iH Lf [ F, 4 ] A
(38 25 ) A
@ | ARGIE 22
98 | | el | - R = L\
-9 18 - / — -+
4 ’ -+ 3556
200 -~ 8-
MMF ( T 5’”/ T
i 3
5 LT A+ a-
7
LU ES [ [ /™ 200 [ [ [ ( r®f5“’ A+
GND_L e MMF. 5001 r (
T N~ .002-MF A- OHMS c-
| i o
In Furope it is the custom in many cases to use a split-

stator condenser for controlling
method is applied to this small portahle short-wave
This set was described in a recent issue of
Practical und Amatenr Wireless (London). The values
of parts are indicated. Any plug-in coils can he used
for the tuning circuit. The grid coil is tapped for aerial

receiver.

connection.

tegeneration,

This

A three wbe short-wave receiver of tvpical English wpe is shown above.
It consists of a regenerative detector. followed by two A.F. amplifier stages.
The plate circuit is carefully isolated by the use of an R.F. choke in series
with a resistor and the regenerative coil is separated completely from the
plate voltage supply hy a 0.01 mf. condenser.
make regeneration more constant, by increasing capacitive reactance of the

This condenser also heips to

regeneration circuit. The circuit appeared in Amatenr Wireless (London).
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5 to 80 Meter Super-Regenerators

T, 20,000 100 5D,
Z Onms R0 <= Gracy L/BQOC‘;’B::MS 7 2MF
=i ik

aifod '

=

$its

OHMS

=, GND
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UUUUUUU[ RESISTOR
VL V2 V3 VA VS Ve V7 ve =t @

1600HMS L= 4T b

@svo?‘é @ B
.L' s _T \ ! : 3 Ca'
© o

This set which appcared in Telerision and Shori-Ware World
(London) was especiaily designed for Television reception on

wavelengths between 5 and 80 meters. Coupling in the LF. is
variable to vary the band width up to 215 megacycles.

50,000
OHMS )

ouTPUT
/A

B+ . g
%)

.002-

60
MMF
L1,12&L3=
3 wg:socmgomw FREQ. I/ ‘L
: [
D
A+4;? (:;4M

L Antenne (Paris) is the source of this super-regencerative circuit,
which was designed o receive the 8-meter voice transmissions

from the Fiffel Tower. The interruption frequency oscillator
coils are huney-comb coils of the sizes indicated.

.02-MF.

s 05
=

.005- %g
MFE } P ’/
| |
AF
CHOKE

A S-meter super-regenerative receiver using a single whe for the
interruption frequency as well as detection, is shown above. This
circuit appeared in Radio Tecnica (Buenos Aires). The set uses
two tubes, the superfegenerative tube and a pentode A.F. ampli-

fier 1o increase the volume for loudspeaker operation. A 3 meg.
resistor from grid to plate of the detector and a 100 mmf. con-
denser supplies the effective interruption of oscillation required
for super-regeneration,
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[ ]
Hookups from England and Austiralia
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A recent issue of Wireless World (London) contained this inter-

of this set is about 5,000 ke, which supplies the desired second
esting circuit for a 5-meter superhet. The intermediate frequency

channel separation—the values of all parrs are shown.
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The outstanding feature of this set is the use of “cathode” The circnit

tion ttenmendously, The decoupling stage is untuned,
eration in the R.F. amplifier stage.

appeared in the Australian Radio World (Syvdney).

regen-
This increases the amplitica-

- 20HY
<.~ 5000 OHMS 10,000 e
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AN el Vew -2
eR L
rREC Y] i
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T
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GANGED

This 12-325 meter regencrative receiver from Television and
Short-Ware World (London) has an unusually high “audio gain,”
s0 that if a station can be picked up at all, it can be received at
loudspeaker volume. The set uses one stage of R.F. followed by

a regenerative detector, the output of which is fed into a cesist-
ance-coupled triode and then transformer-coupled into a high gain
pentode. The values of all parts are indicated for those who
might like to try it
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“LOOKING IN"

"TELEVISION IMAGES

AT the NEW

6-METER

Wy Ry i

® WHILE the information sent out by

the Don Lee station in Los Angoles,
gives hints regarding experimental re-
ception of their 300 line images, having
a frame frequency of 24 per second. by
tneans of a cathode-ray tube scanners;
it would seem that many experimenters
will undoubtedly try to intercept these
new high-frequency television waves by
means of mechanical scanners, utilizing
either a vibrating mirror or serew. or
else vesorting to the well-known scan-
ning disc with its spiral of holes or
lenses.

It is interesting to note that the ordi-
nary scanning disc, used a few years
ago quite extensively for the lower
frequency television reception with 40
to 60 lines, actually scans in a “saw-
tooth” fashion, as shown in Fig. 1.
Number 1 scanning hole or lens, for
instance, moves across the image frame,
and as soon as this hole has left the
right-hand side of the frame, it stops
scanning instantly, as indicated by the
line “X” in Fig 1, and
hole number 2 imme-

attracted to the plate. thus de-ionizing
the space. The charge and discharge
cycle is then repeated regularly and at
a frequency dependent upon the size of
the condenser. “C,” and the value of
the vesistor, “R.”

Type of Receiver to Use
First of all, perhaps, we should give
our attention for the moment to the
type of high-frequeney receiver we
should use in order to pick up the tele-
vision images in this 6-meter region.
It is interesting to note that the RCA
television station in New York City is
now radiating the picture inages on a
frequency of 49.75 mec., or 6.01 meters,
while the accompanying voice channel
is 52 me., or 5.76 meters. The images
are scanned at 21 frames per second,

and 240 lines, so far as is known.
Regarding the receiver to use in any
case, we can at once discard the regen-
erative and super-regenerative circuit,
as these would cause a severe distortion

are given in the excellent treatise puh-
lished by RCA, and available at most
radio stores,®

Oune of the accompanying diagrams,
Fig. 3. shows a typical civcuit set-up
for experimental television reception
and it is advisable to huve one or two
tuned radio frequency stages ahead of
the first detector. Next comes the de-
tector and mixer tube, followed by about
two LF. stages, tuned to 8000 Ke.; next
comes the second detector and this may
be followed by two or three audio
(video) frequency, resistance-coupled
stages. As Fig. 3 shows. the experi-
menter may elect to try the Kerr ecll
and the gencral arrangement of this
form of light vralve is shown in Fig, 3.
Two Nicol prisms are arvanged, one on
either side of the Kerr cell. The source
of light may be an automobile or stere-
optican projection lamp and an arc lamp
has been used to produce large brilliant
images, several feet square, but the
flickering of the are is usuvally an un-
desirable factor.

The secanning of the

diately takes up its
scanning across the
aperture, and complete-
ly cuts off at the end of
its travel across the
image frame; hole num-
ber 3 follows in like
fashion and <o on. )
Fig. 2 shows a typl-
cal sweep circuit as
used in a cathode ray
oscillograph. This type
of circuit is used with

PPN

At least two high-frequency television stations are now
images in this country, and some practical hints to the experimenter
desirous of “looking-in" at the images are given in the present article.
The RCA transmitter is located atop the Empire State Building in New
York City, and its television signals have been picked up 90 miles
away. The Don Lee television transmitter is located in Los Angeles,
California, and the sponsors of the Don Lee television programs, which
are broadcast from station W6XAO on 45.000 Kc. or 6-2/3 meters,
daily, except Sundays and holidays from 3:00 to 5:00 p.m. and from
6:30 1o 8:30 p.m., invite reports from
say, Televiewers?

* broadcasting

"Lookers-in” or, should we

image might be accom-
plished either with a
scanning dise, having
300 lenses arvanged in
a spiral (for the Don

lL.ee 1mage), or 240
holes (or lenses) for
the RCA image. An-

other method of scan-
ning is to use a drum
containing 240 (or 300)
small mirrors. each
mirrer being staggered

a gaseous discharge
tvpe tube, such as the .
§85, to glve—in conjunction with the
eircuit shown—a saiw-footh wave scries
of oscillations. These oscillations, when
applied to the proper electrodes of the
cathode ray tube, cause the ray to sweep
across the fluorescent sereen at the
larger end of the tube. Furthermore,
this ray must be made to sweep across
the scrcen in such a way that the re-
turn stroke of the ray will be so fast
that no trace of this rctiern sweep will
De visible on the screen, and this action
is assured by virtue of the saw-tooth
oscillations produced in the form of
sweep circuit shown in Fig. 2. )
The action of this saw-tooth oscilla-
tor circuit is as follows: A D.C. source
charges the condenser, “C.” through re-
sistance, “R.” The charging voltage
must be sufficient to ionize the gas in
the tube. The purpose of the grid volt-
age, “Eec.” is to hrevent current pass-
ing through the tube until the ionization
potential is reached.! When the gas in
the space between the cathode and plate
is ionized, plate current starts to flow in
the circuit: the grid now loses control
and the condenser is discharged. When
the condenser voltage falls below the
jonization potential, the negatively
charged grid attracts the positive ions
and repels the negative ions, which are

ision with Cathode Rays. hy Arthur H  ¥lall-
e by Lhe aeitic Radio Tulitishing o . Ran

Fraviaon,

in the image. The circuit recommended
by the Don Lee experts for experimen-
tal televicwers is a superheterodine,
with band-pass intermediate frequency
transformers arranged to operate on an
intermediate frequency of approxi-aate-
ly 8000 Ke. {37.48 meters). For receiv-
ing the voice announcements of
W6XAO, (Don Lee), and for the pre-
liminary television experimenters, most
any type of veceiver may be tried; one
that will tune to 6% meters for the Don
I.ee station images. In other words, a
receiver designed for H-meter amatceur
work may be fitted with larger coils,
having about 50 per cent more turns,
and then one turn being removed at a
time while tuning for W6XAO. The
Don Lee image is a 300 line, sequen-
tially seanbed pcture and the receiver,
of course, should tunc very broadly.
They recommend the use of RCA 954
or 955 acorn tubes in the ultra high-fre-
quency circeuits, in the first stuges of
the receiver, except for the first detec-
tor of a superhet., and here they recom-
mend a 6L.7T metal tube.

The audio stages of the receiver
should be resistance-coupled and to give
a faithful reproduction of the high-defi-
nition image broadcast, the frequency
range should he 24 cyeles to 800 Ke.

Detailed data on the siwceep oscillator
cireuits, size of condensers, and also
data on magneiic sweep control devices

www.americanradiohistorv.com

progressively so that
when the first and last
mirrors have reflected the modulated
light beam on the ground glass or other
screen, the complete frame or image
will have been scanned.

A vibrating mirror might also be used
for scanning: more about this will be
said later. Also do not forget the piezn-
clectric properties of the Rochelle salt
and other crystals.*

For the experimental reception of the
RCA voice and image signals on the
two different frequencies of 52 a=d
19.75 me. respceetively, a little different
arrangement is used in the set installed
in many official listening posts cstab-
lished by RCA in the vicinity of New
York. The experimenter would prob-
ably do well to use a superhet for re-
ceiving the image wave and a super-
regenerative or other simple receiver
tuned to the voice wave.

Fig. 4 shows schematically how the
dual-icare superhet works. A single an-
tenna picks up both the image and voice
frequencies, and these are amplified
through a broadly tuned stage or two
of T.R.F. Having established a fixed
ratio be- (Coutinued on page 370)

2Cathode Ray Tubes and Allied Types, Tx-2 published
Ly e I¢'A Badiotron o arrismn New Ll 25

When g high frequency eurrent s applled
chelle salt erpslal for example, it aciy as a lotn
wiel vihraltes at the applicd trequency, 17 you can arrange
a tefleeting mirror surface oh the erysla), you will huve
A new torin of seanner and ene gronp of research men have
Tepiediy spent a lot of thme and money on this jdea alre

Who ean tell—mayhe yott will lecome famous by imen
a simplittesl Lelevision Pereiver,

e
wsing surh a4 principle?
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NOTE THAT
EACH HOLE
SCANS ACROSS)
IMAGE AND
CUTS OFF
INSTANTLY

~'SAW-TCOTH“ SCANNING TIME CURVE
FOR DISC SCANNING ~

TELEVISION
"HOOK-UPS”

Of Interest to All
Those Interested in
“Looking In” on the
New 6 Meter Images
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SHORT WAVES and

Our Readers Forum.

PO PP PO DO OO O O DO U WU WS W WS

At

LONG RAVES

Ned Carman, Jr., of Zumbrota, Minn., Takes Prize.

‘Fhe phato above shows this month’s prize-winner, Ned Carman, Jr., of Zumbrota,
Minn., and we helieve you will agree that he has a very fine short-wave set-up,

Editar, SnorT WAVE CRAFT:

As one of the many thousands of steady
boosters of “SWOC” I am sending my
heartiest congratulations on your ‘‘up-and-
coming” magazine. It surely is very fine
pusiness for engene interested in radio.
I enjoy the Short 1 aces awd Lonyg Raves

section most, tho for pleasure and results
combined the whole magazine is the
“Berries™!

A picture of my *shack” herewith, As
vou can easily sce, it is located in the base-
ment, so whenever it rains “eats-an-dogs”
1 have to get out the old mop to repel

invaders., Hi! Starting at the left you
can see that “SWC” is deing the hunors.
Next comes a two-tube battery job-30 det.
and 19 audio. All Q30’s in this shack are
earried on by means of the typewriter with
the kind assistance of Uncle Sam. 1Hi!
Anvone wanting a Rag-chew will please
call CQ at the address given below, The
power-supply delivers 350 volts at 40 ma.
and the outfit located between the power-
supply and the speaker is a “B” eliminuator,
on top of which is perched an audio oscil-
lator. The OM is sitting on two trunks
which are laid end-to-end with a few
Llankets on top. Comes in mighty handy
in case of an attack of early A.M. DX-ing.
My present recciver uses a 58 untuncd
R.¥°.. 57 det., and i6 audio and the antenna
uszed ix alse hovked onto the B.C. set up-
stairs. 1 am planning to put up a separute
antenna and also to change the R.F. stage
to a regenerative T.R.F. stage.

Veris have either heen received or are en
route from PCJ, DJD, TPAY, EAQ, 2R0O-31
meters, HAS3, and VK2ME. T have also
heard the following: GS—B-C-D-F-0-I°,
DhJA. DJB. DJN, DZH, PLI, TPA2, 2R0-25
meters, VK3ME, VKILR, JVH, JVM, and
JVN. The biggest thrill that the OM here
gets though is in listening to 20 meter fone.
DX on this band really means something.
CEIBC in Chile, YV1AC in Caracas, also
Yeru, Barbados, (Continned on puye 364)

A “Live” New York City Listener

Editoer, SHORT WAVE CRAFT:

1 have found your magazines to be very
interesting and helpful te me. and, I am
sure, to many other D.X. “Fans.” Your
publication contains the best classified list
of short-wave radio stations throughout the
world, also your notes and information re-
garding stations have helped me attain sue-
cess amd accuracy in short-wave tuning.,
Now I will describe my listening post.

I have o 6-tube 1936 Pilot all-wave re-
ceiver, which operates on cither A.C. or
D.C. Its range is from 15 to 555 meters.
I alzo use an RCA double-doublet aerial
yunning north and south. Each aerial is
about 30 feet long and about 45 feet above
ny roof. My lead-in wire is about 75 feet,
running dewn from the roof down to my
window., This aerial has helped me to ob-
tain very good results because of its sensi-
tivity. 1 do not use any yround wire.

AP WP W

I have heard 29 countries
throughout the workl—over
220 “foreign” short-wave
stations, including those
in North America, South
America, Central America,
Furope, Asia, and Aus-
tralia. I have received more
than 150 verification cards
and letters, and am  still

(Continuted on page 369)

e ]

A glance at this picture

gives some idea of the vast

number of Q8L cards eol-

lected by Irving Cohen of

New York City—a  real

“dyed-in-the-wool” short-
wave listener.

APt e

Louis Kingsley Rebuilt Sets
From Our Diagrams

Fditor, SHort WAVE CRAFT:

Herewith is a photo of the “shack™ that I'd like to
enter in the “best station” photo contest. The shack
i= located in the basement of my home. The receiver
i« a Federal All-Wave Pro, rebuilt from a diagram
published in Short Wave Crajt. The tubes used are
58-50-245-80, Next to it is a 58 TR stage, that
“hops” the signals way up;: this stage was also built
froam a diagram in the Short Ware Craft.

Above it is an old Atwater-Kent “BC” recciver.
Beneath it is a Freshman Masterpiece; they’re usually
«witched on when P'm not listening to short-wave
stations. To the right is a couple more old “BC” re-
ceivers, which also take up some of my time.

On the wall are about half of my QSL cards. I
grew so tired of looking at a bare wall, that T decided
to “paper” it with veri cards and T've almost done it.
HI! Near my left elbow is my “mill” (typewriter).
Very handy thing to have around.

Tn closing 1'd like to say that I'll gladly trade photo’s
and cards with anybody. (Continued en page 369)
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The “Chicken-Coop” Special—a “Beginner's” receiver—built from
parts—including 201\ tubes.

® BACK in 1927, when G3S8W first conducted the experi-

ments which ultimately led to the development of the
present Daventry system of overseas broadcasting service.
the writer constructed one of the simple receivers, published
at that time in Mr. Gernsback’s Rodio News. The Lord
knows, the circuit was simple enough, and most of the parts
were available in the radio “junk-box”—swhich in those days
could be found in some corner of the home of any self-
respecting radio enthusiast. However, the vesulting recep-
tion was only fair, due, as I later learned, to ignorance of
schedules, atmospheric conditions and what not. But occa-
sionally “Big Ben” would come through good and loud,
and in due time arrived the coveted “verification,” from
London.

Auvstralia Romps In!

This gave inspiration to greater efforts. More amplifica-
tion was added, and some “gadgets” incorporated to jueili-
tate tuning, which had proved to be the greatest bugahoo.

BER, 1936 335

The
“CHICKEN-Coop”
Special

By Nils Radhe

_— it s,

Here's the receiver the “Beginner™ has been
looking for—"0ld" broadcast set parts can be
used—including 201A tubes! Uses batteries or
what-have-you? European reception? Shucks—
) That's a pipe!
old radio

tight! Do not attempt to substitute fancy panels or metal
chassis for the bread-board—it will not improve the set. The
nmore simple, the better; just follow the diagram and avoid
long grid and plate leads. Do not crowd the parts unduly
for sake of appearance. Get the best condensers you can
afford, and by all means do not forget the vernier condenser
in the regeneration cireuit, as it is absolutely essential for
the proper operation of the set. When you have found the
proper piece of wood for the baseboard, not less than 12 inch
thick, find a piece of hard-rubber panel or hard wood, cut
four strips on which to mount the condensers, and when
mounted attach to the baseboard.

In place of rheostats use amperites to control filaments.
It is more satisfactory and you may wish to t1ry different
type tubes. Wire the condensers and filaments first, then the
rest is easy. Annunciator (bell) wire serves very well as
hook-up wire, The photograph shows plainly the placement
of the parts. You will note the absence of by-pass con-
densers; they are not needed, (Continuned on page 362)

= ~ CHOKE (RF) 20ia
T 2-10 MEG 201 A 31 C
X c 3.1 T 7=
= 2014, |00 |3y © 1 / | [ &% looeur
GR ‘P 4 L i = g 1 | | .
A / A | \ﬁ['Fi ’/ | ]
; ( | =] 1
F / \F %/ | 1
RS ANAR =L i |
)15 Sw 15° 4 .F‘
&-:"?, MMF L éﬁ MME [ [ A »é [ = | 1:
A +T | i - I-')
V- AnAMPERITE A l’\ "!;+" o Btlad | L A AMPERITE v/ ,L B+ '&l a- \I -
T TickLer - 7 AT 22.5 1045V 90 9071013 V-]‘GND PR TA- 2251045V 9oV 9010135V
These diagrams—schematic and physical—will make the construction of the receiver very simple. Follow the one you understand
hest. .

The set worked better, so much better that an enthusiastic
friend offered the substantial sum of $30.00 for a duplicate
of the receiver. Said and done, but instead of going to the
“junk-box,” the vital parts were obtained in a Kresge “5
and 10” store.

And so came the memorable morning of Nov. 25, 1928, We
connected the set to about 25 feet of wire, stretched from a
second-story window to a fence-post in the yard. For two
full hours we listened to a “boxing match” and the opera
Rigoleito, broadeast from 3LO Melbourne, Australia! In the
excitement, the $30.00 was promptly spent in dispatching a
radiogram to 3LO and next day a verification was received.
Since then, T have owned several good all-wave receivers.
Transmitters have increased their power and now broadcast
on regular schedules. Foreign reception has become an
“everyday occurrence” and all of the excitement a thing of
the past. Yet very often I tune in on this little home-made
contraption and invariably get quite a “kick” out of it. If
not so loud as the factory product, reception is remarkably
clear when conditions are vight, For those who wish to ex-
periment at little cost, I shall give details of the set.

Selecting and Mounting Parts
First of all, the parts needed are few, so discard the “junk
box” supply depot and buy good parts—especially condensers
and chokes., If your wiring does not look so “hot,” don't
worry, only be sure that the connections are right and

PLUG-IN COIL

A more modern version of the “Chicken-Coop” Special—using
“parts”™ of a “later vintage.,” The “hook-up” is the same as for
the original model.
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2 Tubes Equal 4 in This

L o o o o o o e o g ol o DR e g

This Month's $20.00 Prize Winner

The photos ahove show front, rear, and bottom views of the “3
in 17 reflex receiver, here described in explicit detail by its
designer and constructor, Mr, Hooton,

iy Ty Ry Ry Sy Ry

® IN the early davs of hroadcasting when tubes were an

expensive ilem in r-eeiver construction, the refles cir-
cuit, in which the same tubes are used for both R.F. and
A.F. amplitication, became very popular, After tubes be-
came cheap. however, interest in this type of circuit grad-
ually died out, until today very few radio experimenters
know what the term “reflex” really mecans. In view of the
fact that practically all shorf-teare experimenters desire the
most results from the lenst number of tubes, it is surprising
that so fow short-ware refles receivers have been developed.
With the abundance of dual-pirpose inhes available today.
it should be an casy matter to design a rveflex circuit of
oither the tuned-radio-frequency or the superheterodyne
type in which a single tube, such as the 6F7. serves fwo,
tiree oy eren more Jurpoesces.

617 Does 3 Things!

In the short wave receiver illustrated and deseribed in this
article, the 6F7 pentode-triode tube functions as a fured-
ratio-frequercy amplificr, as a regeneraiive detector and as
the first audio-frequency aniplifier,

As Fig. 1 shows, the R.F. and detector cireuits are con-
ventional, the output of the R.F. amplifier being fed to the
grid of the detector through the small condenser, C8. The
regeneration is eontrolled by the 50.000 ohm potentiometer,
R5. which vavies the plate voltage appled to the triode por-
tion of the tube. The audio-frequency output of the detector,
however. is not fed to the next tube. but is veturned to the
grid of the pentode section. Thus the pentode portion of the

&

B S S L

With this receiver a 6F7 wbe is caused to ace as a umed
radio frequency amplifier. also as a regenerative detector and
first audio-frequency amplifier. Te afford a better match ac the
ontpat stage, a 6C5 or its equivalend is utilized. The cost of
buikling cthis set is extremely low and the results are very
worthwhile. indecd. as four wbe results are possible with
but two tibes.

P i,

P A L e

6F7 not only serves ns an amplifier for the R.F. signal but for
the A.F. eurrents as well. The purpose of the R.F. choke in
the plate lead of the pentode section is to isolate the R.F.
and A.F. currents and to force the R.F. signal through the
coupling condenser, C8, to the grid of the detector. It is
extremely important that this choke be of good quality and
of the exact size specified if good results are to be obtained
from this eireuit; most of the troubles found in reflex cir-
cuits can be traced directly to poor quality parts.

As the pentode portion of the 6F7 offers too high an im-
pedance for the use of headphones in its plate circuit, it is
necessary to utilize an additional tube, so that a better
“mateh” can he obtained.* This tube need not be of the metal
type, unless desived; the author uszed this type merely be-
canse hoth the 6C5 and an 8-prong socket were on hand. If
o glass tube is preferred, the 76 or 41 types are most suitable.

Simple Chassis Used

A= shown in the photographs. the set is built up on a Txix2
ineh electralloy chassis, no front panel being used. The tun-
ing condenser is mounted at the center with the 6F7 socket
directly behing it. The plug-in coil at the left of the tuning
condenser is in the R.F. cireuit; the detector cail ix at the
right. The socket for the 6C5 tube is placed cloze to the rear
vight corner of the chassis, as shown. The three controls
along the front, reading from left to right, are as follows:
The 50,000 ohm regeneration control, the “off-on” switch
and the R.F. trimmer condenser. The antenna and ground
and the speaker or head-phone connections arve at the rear
of the chassis. A complete drilling layout is illustrated
in Fig, 2.

Construction Not Difficult

The construction of the receiver is not at all difficult but
care should be used during this process. Drill the chassis as
outlined in Fig. 2 and mount the four sockets and the tuning
condenser first. The metal plates should be removed from the

*The new Brush crystal earphones will work in the pentode circuit, if a
hirh impedance A.F. ehoke and a coupling condenser are used.—Ed,
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By Harry D.
Hooton, W8KPX

sockets anabling them to be placed di-
rectly in the chassis which eliminates
the usual machine screws and also im-
proves the appearance considerably.
All wiring, and especially that of the
R.F. and detector circuits. must he kept
very short and direct with the “hot”
leads well separated. When the vari-
ous connections to the tube and coil
sockets are soldered, be careful that no
solder or rosin runs between the ter-
minals. A drop of solder once lodged
in this particular type of cocket is very
difficult to 1emove and may cause a
short-cireuit or impair the efficiency of
the receivcr,
Check Wiring Carefully!

After the set hax been wired it should
be checked against Fig. 1, or the picture
diagram in order to make sure that all
of the connections are correct before
the power is applied. If the circuit
appears to be correctly wired, connect
the heaters to a 6.3 volt source, which
may be either A.C. or D.C., and place
1R0 to 250 volts of D.C. current on the
plates as shown, Close the D.P.S.T.
switch, SW1-SW2, and turn up the re-
generation control. The usual hiss of
regeneration should be heard and sta-
tions should be reccived when the dial
is rotated. Tune in a station as clearly

as possible, adjust the regeneration con-
trol in the usual manner, and rotate the
R.F. trimmer condenszecr. C5, for maxi-
mum velume. It is not necessary to re-
adjust the trimmer each time a station
is tuned in as the fixed condenser, C6, in
series with the detector grid coil, is
placed there for the sole purpose of ab-
taining better *““tracking” between the
two tuned circuits.

In case no oscillation is ohtained in
the detector cireuit, it may be necessary
to add more turns to the tickler coil,
use a lower value resistor at R6, or
readjust the coupling co:idenser, C8.
Lack of oscillation may also be caused
by a poor R.F. choke in the pentode
plate lead. The tickler and resistor
values are correet when the detee-
tor “breaks into oscillation” with the

potentiometer turned ahout three-
fourths on. If “B” batteries are used
or the power back has a voltage-

divider, R6 may be omitted, the lead
from R5 connected directly to the 135
volt tap en the power-supply. The
remecdy for a poor choke is obvious—
simply replace it with a better one.

Points to Watch Out For!

If stations are received weakly or not
at all with the detector oscillating. this
may be due to a poor quality R.F. choke

or too large a capacity at C4, C9 and
C13. The total capacity of these fixed
condensers, disregarding the effect of
C10, is more than 0.005 mf. and while
a large capacity is desirable from the
R.F. by-pass viewpoint, its use is not
practical because it wonld allow a con-
siderable amount of A.F. currvent to
follow this path to ground, instead of
going into the grid of the 6C5 tube,
where it belongs. Therefore, the sub-
stitution of parts having different
values than those specitied is not rec-
ommended.

In case the set does not bring in sig-
nals and the above suggestions do not
clear up the difficulty, it is advisable to
recheck the wiring against Fig. 1, and
test for poorly seldered joints and open-
circuited paper condensers at C10 and
C14. However, if the set is correctly
wired it is not likely that any difliculty
will be encountered in getting it to oper-
ate properly.

Batteries or Power-Supply May Be Used

The power for operating this receiver
may be obtained from either “A” and
“B” batteries or an A.C. power-pack;
the author is using a 6-volt storage hat-
tery and 180 volts of “B” batteries with
very good results. The “B” batteries
may be of the (Continued on page 361)
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The dia;.::rams given above in hoth schematic and picture style, should enable the reader to construct this 2-tube reflex receiver
very easily. The stronger stations are capable of operating a sensitive loudspeaker and it makes a very good set for all-around

headphone roception,
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Isn’t this 1-tube receiver a dandy! And the “A” and “B” bat-
teries are all self-contained in the small cabinet. which can be
held in one hand, as the photo shows.

® RECENTLY, the writer received an unusual request for

a portable all-wave set which would be self-contained, in-
cluding batteries, within a carrying case not to exceed 8%"
by 5” by 4%” high. The specifications catled for this re-
ceiver to have sensitivity, selectivity and more-than-usual
carphone volunie.

The first thought in starting to design a receiver of this
type was to use two 30 type tubes, but this was soon found
to be impossible due to lack of space for tubes and batteries.
Next, a dual-function 19 tube was considered and this was
found to be ideal for the purpose. This tube, with an over-all
length of only 412~ and a maximum diameter under 2", ac-
tually contains the equivalent of two 30 type triodes within
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Picture as well as schematic diagrams are given ahove, to guide
you in the construction of the l-tube ‘“headphone” receiver.

The Twin-Tube
PORTABLE

By H. G. Cisin, M.E.

This is one of the most compact 1-tube portables we have seen,
and hy means of plug-in coils it covers all of the regular wave.
bands. New style extra-small batteries are emploved and the set
tunes in a surprisingly smooth manner. It makes a dandy “*head-
phone” receiver and weighs but 2 Ibs., with batteries.

‘eaAutatututaiutietfafatututiaiabl et el uboieb bttt ot ottt elelbe

the single glass envelope. As a matter of fact, the portion of
the tube which is used as an audio amplifier will furnish con-
siderably more power than a 30 tube for the same plate
voltage. Naturally, this is an important consideration in a
portable set, where “B” batteries must be limited in number.
The 19 tube, like the 30 tube, requires only two volts on
the filament.

Regenerative Detector Used
Having selected the tube, the next step was to decide on a
suitable circuit. For maximum sensitivity and selectivity, a
regenerative detector was selected, with incoming signal
directly to the grid through an antenna control condenser.

-

Here's the "woiks™! The cost of the few parts is very small.
and the “A” and “B” hatteries fit in the case behind this panel,
which contains the tuning condenser tube and sockets.

The all-wave part of the specifications was readily taken
care of through the use of five plug-in coils. A midget type
Hammarlund variable condenser was selected for tuning the
longer winding of the plug-in coil. and the shorter winding
was employed as a tickler in the plate circuit. Regeneration
control was obtained by means of the c¢onventional variable
resistor shunted across the tickler winding. A 75,000 ohm
Electrad potentiometer was used, having an “on-off” switch
actuated by the same shaft.

The next step consisted in coupling the second triode of
the 19 tube to the regenerative detector portion. Here again,
space was the determining factor, making a resistance
coupled stage imperative. A 40 ohm filament rheostat pro-
vided the necessary filament contrel and completed the cir-
cuit design.

With the electrical features taken care of, the problem
now re~olved itself into a mechanical one; namely, to install
the various components in the allotted space, leaving room
for the batteries, and presenting a compact, convenient and
attractive looking job.

Aluminum Panel

An aluminum panel, about 4" in thickness, was chosen
to carvy the various parts. This was cut down to 4% ” wide
by 8” long, so that it fitted into the top of the carrying case
and provided a suitable panel for the various controls. The
socket hole was drilled at the upper center as shown in the
illustrations and a four-prong socket was secured to the
panel at this peint, providing a nmeans of plugging in the
various coils. The two insulated (Continuwed on page 366)
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Top and bhottom views of the new metal tube UK. converter.

@ SUCH phenomenal success has been reported by those

who built the “10-meter Converter” described in the May
irsue, that we decided to find out how well it would work on
the higher frequencies,

With the present interest in lelevigion on the higher fre-
quencies rapidly increasing, some type of converter ix neces-
v in order to convert the present television or short-wave
receivers for the new television bands—around 5 or 6 meters,
The converter deseribed in this article makes an excellent
unit for converting television receivers and is also ideally
suited to amateury” use on the 5-meter hand,

This converter uzes a 6AR and a 6C5. The first as a first
detector, and the latter a< the high-frequeney oseitlator. We
have shown two methods of coupling the output circuit of the
converter to yvour present receiver. One is copucitive cou-
pling and the other is indwective, Tf the present antenna
couplirg arrangement in yYour recviver consists of a con-
den<or couplin ¢ to the grid ¢ircuit or an untuned =tage. then
the caracitive method shown in the diagram <hould he used.
I1 vour receiver employ< an antenna coil consisting of sev-
eral turns, then a small coil having the same number of
turns ax the antenna coil can be wound on the form atong
with the detector plate coil and connected to the antenna and
ground pests of the-receiver or to the two terminals which
o 1o this coil, with a twisted pair or @ short length of
shiclded cable,

Probably the most interesting point in this converter is the
regenervtive deteetor, Although no method of feed-back is
indicated therc is considerable regeneration in the circuit, in
fact, sufficient to cause oscillation when the antenna coupling
is loose and the screen voltage ix adjusted to the proper
value. The original 10-meter converter described in the May
iszue employed no regeneration control or screen-grid poten-
tiometer. We strongly advise those operating the 10-meter

1936

The UHF. &
ONVERTER

Ideal for Television
and “HAM” Use

By George W. Shuart, W2AMN

This 1s an excellent converter for either the “Ham" or
“Fan.”  The "Ham” will find it useful for 5-nreter reception,
and the "Fan™ may wse it o convere his present receiver into
an ultra high frequency combination, The "Television™ ex-
perimienter may connect this 1o his present Television receiver
and cover the new ualtra high frequencey television bands.

R

converter fo make thix addition as the improved result: will
be quite worthwhile.

HHow Det, and Ose. Circuits are “Tracked”

The first-defectar circuit, because of its regenerative quali-
ties, is exceptionally sclective and sensitive. It is so selective
that it is almost impossible to get perfect “tracking” between
it and the eseillutor circuit. ITowever, by properly adjusting
the coilx, ie., by spreadiige the turns of the oscillator coil
cithier further apart or closer tegether, and cimploging « 250
muf. condenser in series with the oscillator tuning con-
di nser, the two circuits may be made to “track” over nearly
the entire range of the tuned circuit., After a station has
been located and tuned in a slight re-adjustment of the de-
tector trimming condenser C is all that will be necessary.
The tuning condensers used are (Conifwucd on page 364)
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Both schematic and physical diagrams are shown. Even the
most inexperienced constructor can huild this excellent U.H.F,
converter from these diagrams and description.
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SHORT WAVE CRAFT

A MODULATOR

for OCTOBER, 1936

By Harry D. Hooton
WBKPX, ex-W8BKV

For the “‘M.T.” Xtal Transmitter

PPN PP PP

A s

Twao pl!u(m-‘ above show, tespedtively, modulator connected with the “M.T.” ecrystal
transmitter describod‘ in the September issue of this magazine, and in lower photo—
microphone connected with the modulator anit.

@® THE problem of =e'ecting a suitable

modulator for the “M.T.” Xtal (metal-
tube) Transmitter, described in the
September issue of Short Warve Craft,
iz by no meuans a simple one. In the first
place if the plate type of modulation ix
used, the aud o requirements are ex-
actly 50¢; of the power input to the
amplifier for 10047 modulation. Ov in
other words, for the 20 watts input to
the 6F6 we must have at least 10
watts of audio for complete modula-
tion of the ecarrvier. The use of such
high-power speech  equipment is de-
cidedly impractical in this case, a= it
would place too great a load on th-
Genemotor. Suppressor and control-
grid modulation must also be ruled
out, becanse of the internal construc-
tion of the 8F6 tube and the cirvcuit
arrangement,

There s one type of modulator, how-
ever, that is ideal for use with this
transniitter. Tlhis is the comparatively
unknown but extremely simple series
wodulation. This system of modulation
ix of recent origin and deserves more
attention than it has attracted up to
this time. As Fig. 1 shows, only a
handful of parts are required for modu-
lating even a high-power tube and this
together with the fact that no additional
drain is placed on the power supply.
makes this method very desirable. The
main requirements for a modulator of
this type are good quality parts and a
modulator tube (o1 tubes) of sufficient
plate current capacity to carvy the D.C.
power of the amplifier without an ex-
cessive voltage drop across its elements.
The percentage of modulation is con-
trolled by adjusting the bias applied to
the grids of the mwodulator, the sim-

-
g

After coosideriog maoy differeot types
of "modulators” for use with the "M T.”
Crystal Traosmitter  described in  the
September oumber, Mr, Hootoo fioally
selected the ooe here described,  This
modulator cao be built at a very nom-
inal cost aod utilizes a 6C5 aod a 79, The
circuit is of the series modulator type.

plest method being shown in IYig. 1. No
modulation transformers or chokes of
any kind are required.

Simple Line-up of Modulator

The series modnlator described here
consists of a double-button carbon
microphone, coupled to the grid of a
6C5 metal triode through the usual
transformer; the 6C5 output is re-
sistance-capacity coupled to the grids
of a 79 modulator tube. The grids
and plates of the 79 are connected
in parallel in order to increase the
plate current capacity of the tube.
<0 that the voltage drop across its
cathode-plate circuit will not be exces-
zive.

The plate and cathode connections of
the modulator tube are brought out to
the terminals of a standard phone plug,
as shown in Fig. 1. When this plug ix
inserted in the “key” jack, in the
cathode circuit of the 6F6 tube, the
plate circuit of the 79 is placed in
series with the power-supply to the
amplifier. Voice current, amplified by
the 6C5 and applied to the grids of the
modulator tube through the coupling
condenser, C2, will cause the effective
resistance of the 79 to change, accord-
ing to the usual amplifier theory. As
the plate circuit of this tube is in series
with the cathode lead of the 6F6, it
will act precisely as though it were a
variable resistor and modulation will
take place,

As the photographs and drawings
show, the modulating equipment 1ix
built up on a Tx9x2 inch electralloy
chassis, the tubes and the microphone
transfornter being placed close to one
ened. This peculiar method of construc-
tion is used in order to allow the Gene-
motor with its filter condensers and
choke to be mounted on the opposite end
at a later date. When this arrangement
ts used it will be necessary to use a
shielded microphone cable and perhaps
shielding on the grid leads to the 6C5
tube, in order to prevent commutator
noize from feeding into the speech am-
plitier.  An we'wal ground should he
¢ neeted to the chassis ax shown 1.
Fie. 1, (Coutinned on page 360)

DB
MIC

POS TERMINAL
OF KEY JACK

NEG. TERMINAL"
OF KEY JACK

+ -
LYay (ORYCEW) 7 6.3V, 7

-L CHASS515 AND
GND (ACTUAL)

A% 1MHOLEBY Y2 HOLE,
C" 3/8* HOLE.
Al = 79 SOCKET. A2

REMAINDER
OF CHASSIS
BLANK FDR

6C5 SOCKET. "B*1: BATT.
LEADS & LEAD TO KEY JACK |
C™~1: OFF-ON 5w, C~23 )
BIAS CONTROL POT.C*3=
OFF-ON SW. Dx HOLES

- MDUNTING
GENE MOTOR
7 AND FILTER
It" sysTEM.

FOR MIKE TRANS.LEADS
"E* HOLES FOR MIKE
TRANSFORMER.. e 1

3% CHASSIS
+ LAYOUT
z:“ FOR"SERIES

MODULATOR.

Lz'-:.

Wiring diagram of Mr. Hooton's simple modulator.
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SHORT WAVE CRAFT for

Note the “Prof.” appearance of the “R.E.C.” transmitter built
by Mr. Abrams from receiver parts and tubes.

® ONE of the most popular tvpes of
transmitters in use today, is the
small but efficient set composed entirely
of receiving type components. Keeping
the thought of low cost uppermost, a
transmitter was designed meeting t_he
above specifications, and for use with
the all mefal tubes. It uses three type
6K7 tubes and has an output of from
15 to 20 watts, i

Naturally, the use of metal tubes in
a transmitter prompts the set builder
to inquire with justification, what are
the advantages of these tubes over the
glass types. Roughly, their superiori-
ties ean be divided into two headings,
that of performance and construction.
Under performance, we may credit to
the metal tubes, shorter leads from the
prongs to the clements, which cut down
losses. And sccondly, increased heat
dissipation. because of the superior heat
conduction of metal over glass. .

Under the heading of construction,
we find that the internal assembly is
supported by welded and riveted mem-
bers and braced by short direct leads.
In addition, no trouble is experienced
with loose bases, because specially de-
signcd machines weld the metal shell to
the base under split sccond automatic
time control. A current of 50,000 am-
peres is used for this welding operation.

Some of the features of the transmit-
ter itself, include a tritet oscillator,
making the cireuit flexible for wave
length change, a single tuning meter
for reading grid and plate currents, a
self contained power supply making
the unit compact, and link coupling
from the tritet to the amplifier. When
the transmitter was designed original-
lv, the amplifier consisted of a pair of
6F6’s in push pull. Although the pen-
todes gave a larger power output, it was
decided that the screen grid tubes would
be better because of the fact that abso-
lutely no neutralization is required.

A heavy steel black crystalline finizh
chassis 10x17x3 is used and suits the
purpose because it is solid and durable,
but any other convenient chassis can of
course be used, providing it has these
approximate dimensions. Looking at
the set, we find that the power supply
is located on the left hand side, with the
vscillator in the center and the amplifier
to the right.

Caonstruction

When all the parts have been ob-
tained, mount the special power trans-
former by bending the four crimping
lugs 90 degrees, so that they are at
vight angles tc the transformer case.
Then 1/16 inch holes should be drilled
through the lugs and corresponding
holes drilled through the chassis.

OCTOBER, 1930
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The "R.E.C.” 20 Watt

CW Transmitter

Uses Receiver Parts and 3 Type 6K7
Metal Tubes

By ALVIN ABRAMS

This method of mounting is the sim-

plest and if ordinary care is taken, it

will have a neat appearance.

The two

A s A e

PO

Aottt

List of Parts

2—C1—Trutest 8 mf. Inverted Can Type
Electrolytic

5—(2—.01 mf. Fixed Condensers

3—(3—.002 mf. Fixed Condensers

1--C4--lIsolantite Padder 27-180 Mmf.

2—C5—Trutest 100 mmf. Midget Var-
iable Condensers

1==C6—ICA 140 mmf. Universal Midget
Varia’ le Condenser
1—-R1—Trutest 50.000 chm 10 watt fixed

resistor

1—R2—Trutest 25.000 ochm 5 watt fixed
resistor

1—R3—Trutest 20,000 ohm 5 watt fixed
resistor

3 Type 6K7 Metal Tubes. RCA Radiotron

1 Type 5Z4 Metal Tube. RCA Radiotron

4 Octal Base Wafer Sockets

1 Power Transformer—6.3 volt winding,
5 volt winding. 250 voit seec-
ondary at 60 mills (M.A.) or
Trutest 7-8 tube transformer for
greater output.

Midget Closed Circuit Jacks, 1.C.A.
Trutest 30 Henry, 125 Mill. 200 ohm
filter choke

Bud 2V inch coil form. 4 prong base

Bud 214 inch coil form, 5 prong base

4 prong socket

5 prong socket

Phone Plugs

Closed-circuit jacks, 1.C.A.

Open-circuit jack (Phone jack) 1.C.A.

13 pound Neo. 20 Double Silk Covered
Magnet Wire

2 Porcelain Feed-Through Tnsulators

1 Porcelain Coil form 2% inches diam-
eter Bud

1 Trutest Radio Freduency Choke

LR ]
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This metal tube transmitter will appeal to many
of our readers as practically all receiver type parts
may be used in building it. It also employs receiver
type metal tubes, and the cost to build it is nominal.
I+ is crystal-controlled.

i e i e e e R i i e e e

filter condensers are mounted next and
then the filter choke. The socket for the
5Z4 rectifier is placed near the front of
the chassis by drilling a 1 5/16 inch hole
with a circle cutter. The meter hole is
drilled next and then the tuning con-
densers are ready to be mounted. This
is done by drilling a hole through the
chassis and placing two extruding
washers together. Then the condenser
shaft goes through the washers and the
shank is securely tightened. This insu-
lates the rotor from the chassis very
effectively.

Wiring

If we look at the diagram, we will
see quite a few connections grounded.
However it iz not quite correct to make
the connections to any part on the
chassis. To do so results in a loss of
efficiency, because of the fact that there
may be a large radio frequency voltage
loss between two points on the metal,
resulting in ervratic operation. If all
connections are brought to one common
ground however, the set will look unnec-
essarily complicated and this may be
avoided by having a ground point for the
oscillator and one for the amplifier.
Then these two sets of connections are
joined by a heavy piece of wire.

The coils are wound with number 20
double silk covered wire and the link
on the oscillator plate coil consists of a
turn of wire around the low voltage

(Continued on puage 373)

CRYSTAL

Simple wiring diagram used by Alvin Abrams in building this dandy 20-watt CW
transmitter.
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Front view of Transceiver.

® THE greatly increased populavity of the 5 meter ama-

teur band has resulted in the use of Transecivers. While
the transceiver is satisfactorily used on this band, it pos-
sesses a few disadvantages. The transmitter is tuned to the
same frequency as the receiver and consequently crowds up
all the stations on one frequency. Some transceivers do not
transmit on the exact frequency of the receiver. Thus, two
similar sets will chase each other right across and beyond
the band during a QSO. The power output is low for a given
voltage, because the antenna coupling must be very loose,
in order to prevent pulling the detector out of super-regen-
eration. With the above facts in view, the author, after a
good deal of experimenting, designed a transceiver which
gives the advantages of a separate transmitter and receiver,
and yet costing ne more than a 76-42 combination.

Action When Transmitting and Receiving

A 6AS6 tube, having two triodes in one envelope, was se-
lected to do the double duty of being the super-regenerative

"EC -RECEIVER-
ANt ‘Ef‘ c
FaCl R[N C3

k
LL%T}Z

*TRANSMITTER- TRANS An!.‘x

( 646 S

I €
I e

)
R3
'
T
T 7
~C10
o i Lo L : Lo ]
M Y3 2yl 2y
o ! 1-510E5- : fhd I}
5. 1
BEND ON OOTTED LINES {26 GA ALUMINUM) g At

Wiring plan of the 6A6 split-circuit Transceiver.

detector and the oscillator. Each triode in its respective
capacity is tuned by a separate coil and condenser, thus giv-
ing separate transmitter and receiver performance. The
transmitter can be tuned to a fixed frequency for maximum
efficiency. The combined audio amplifier and modulating sys-
tem consists of a 76 and 42 tubes. When receiving, the sig-
nals picked up by the (super-regenerative) triode of the
6A6 are fed into the plate primary of the double-primary
transformer, and are further amplified by the 76 and 42
audio amplifier. This gives plenty of audic power to the
speaker. When transmitting, the 42 becomes the modulator,
modulating the oscillating second triode of the §A6. The
76 becomes the speech-amplificr, giving plenty of pickup.
With this arrangement, it is not necessary to talk too close
to the mike; a distance of eight inches is catisfactory. The
circuit is a conventional trensceiver cireuit with the excep-
tion that the oscillator and detector circuits are independent
of each other.

Coils and Chokes
The coils L, and L. eonsist of five turns of No. 18 enam-

elled copper wire, % inch in diameter, center-tapped and
with 34 inch between turns. The coils are soldered directly

SHORT WAVE CRAFT for OCTOBER,

1936

The IDEAL
TRANSCEIVER-

Uses Split 6 A6 Circuit

By Harry Pinsker

This Split 6A6, 5-meter Transceiver overcomes objec-
tions to most sets of this type, by using separate Transmit-
ter and Receiver circuits for Detector and Oscillator. Uses
6AG, 76, and 42. Plate supply from batteries or dyna-
motor.

PSS

to the lugs on the stator and rotor plates of the variable
condensers. The R. F. chokes consist of 85 turns of No. 30
D.S.C. copper wire, wound on a 3 inch bakelite rod. Paint-
ing the chokes with a coat of collodion or finger-nail polish,
will keep the winding in place and permit easy soldering to
the two flexible leads at each end.

Shielding Essential

The shielding of the two tuned circuits was found to be
very essential. Although the recceiving tuned circuit is
grounded when transmitting, and the transmitting circuit is
grounded when receiving, power froni the transmitter was
absorbed when resonance was reached. Shielding the two
circuits completely eliminated this effect. The shield cans
are made of 26 gauge aluminum and are fastened to the
chassis with small metal angles. All parts are mounted on
a 12x6 inch aluminum chassis. The variable condensers are
mounted on brackets and the shafts of these condensers
should be insulated from the knobs by bakelite rods.

The chassis is a “U” shaped affair, bent from 12”x10”
No. 14 gauge piece of aluminum. The chassis should offer
no problem to the constructor. The sockets are mounted on
stand-off bushings. The hole for the anti-capacity switch

and the bending of the chassis may be done by a tinsmith for
a very small sum. A four-pole, double-throw anti-capacity
switch is used for switching over (Continited on paye 375)

p ¥ @

Top and bottom views of Transceiver.
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SHORT WAVE CRAFT for OCTOBER,

$5.00 Prize

ANTENNA CHANGE OVER
SW(TCH

Most short-ware ‘*Fans’® hare tound that
for best results two antennas are needed
one for the Lroacd-ast and one for the short
wave bLands. In the hroadeast hand the
L' type antenra works best, while the
doublet performs good 1or the shoFler waves,
The diagramm ciearly shows a mnethwl of con-
necting a idonhie pole double throw switch
for changing from one antenna to the other.
In one position the '"L'* iype antenna is
connecteld to one side of a receiver, while
the ground is conoecied to the ground posts

" DOUBLET®

*D_T"'—O— (8nY TYDE)

——— e

" INVE RTED"
F INSULATED
R

DT
SWITCH

AR s

1936

Attt

e A e A

awarded eight months’

sketch, of your favorite

ety

$5.00 FOR BEST
SHORT-WAVE KINK

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

WAVE CRAFT. Look over these “kinks” and they
will give you some idea of what the editors are look-
ing for. Send a typewritten or ink description, with

“Kink” Editor, SHORT WAVE CRAFT.

Ny iy iy

subscription to SHORT ¢

short-wave kink to the

tno by-pass condensers across the power
line and grounding the eenter connection.
as shown in the diagram. This worked out
rematkably well and ror those whe cannot
climinate the teonhle by the usual mcthods
shonld  4nd  this one satisfactory.—Don
Liveiy.

-u_l-l '|-\.-

GND

on the receiver and the other side of the
doublet eonnectlon.  When in the other po-
sition the doublet Is connected 10 the two
doublet nosts and the ground to the gronnd
post recelver. This system works out very
well.—Glenn Crabb.

vVvyy
VERNIER-FOR 8-W SET

Vernier tuning may be easily installed on
a recciver equipped with a large eiretilar
tuning dial. 1By ronning a belt through a
small hnob, as chown in the diagram (a
cork works out vers well for this purposel,
andl tasten it to the panel heside the large
dial so that the Knol will_ hear tirmly

arainst 1he edge of the dial. —Keith Wright.

CONDENSER
SHAFT

V vy
USE FOR TOOTH-
BRUSH

In building a low-loss plate tank eoil for
my transmitier. [ cncountered dimieulty in
pracuring material for the eelluloid strips
which suppert the coil.  Finally, | decided
to use the cellutuid taath-trush handie which
served 1he purpose seliently. 1 used eel-
luloid to seeure thie wire to the cellulodd and
after construction. this nunie a very nlee-
locKIng piece of apjarabes.  If the tooth-
brush is bent it iy be straightened by
svaking kn ot watcr until pliavle. then
le1t to cool beluween svelghted tlat surfaces.
—Xhiney Slotznick.

NEW

CELLULOID
TODTH BRUSH
HANDLES

vweyy

REDUCING TUNABLE
HU

1 was iroubled with a Jow-freauency hum
of great intenslty of the tunable buu varl-
ety in my receiver. This anty oerurred be-
tueen 40 ar) RO-meteri. 1 had tried every-
thing I could think of to eliminate 1his dim-
culty, and finally overcame it by connecting

GNDED./
SW. TO CHASSIS
vrvyy

SOLDERING IRON
REGULATOR

I had srouble In keening the soldering
iron at the right temperature and found the
following kink the ideal solution. When
starting nup the hgib is shorted out of the
cirewlt.  After the iron has become hot
cnough the suiteh is thrown in the off po-
sition nutting the hully in series with the
iton and. in this way, the iron will hot over-
feat. T foumd the 130-watt Lulh to he most
sudisfactors. Complele details of the eireuit
are given in Lhe drawing —Dick Eastman.

"ON- OFF
" SwITCH

SOCKET
TO PLUG IN
SOLDERING [RON

&
BASEBOARD

vwyy
MONITOR SWITCH

Ry cwpleving a single-pole double-throw
switeh in the blate cireait of the detector
in my reeciver. 1 oam nlile to switeh from
monitor to recciver with one operation, and
the sizmals tran the monitor abbeaf n
cither the sp ef or the carbhones of the
receher, [ hregenting  this for the
“lhns wha desive shohlicity and effeetive-
ness  The drawing elearly shows how Uhls s
accamplished. —Lavwion Westrom.

RFC. ™y ¢ TO MONITOR PLA1E]
Lo
USE SAME HOOW-UP REGARDLESS
OF TYPE DET. OR A.F
BEING USED.

! 3

5w1

T0 DET.
PLATE

M R ol i

R o o o a

PLACE LEAD IN
" HOLE WHEN
SOLDER 15

'\‘_\ STILL LIQUID

, +
HOW TO SOLDER PPHONE
[
TIPS
When soldering phane 1ins to wires, T find
that it is mueh casier if two holes the size
of the tips are boted Inte a picee ot wood,
then hy putting the tips into these hotes
they will e held tiemly while soldering.
Needless to say, the tips should be filled
with solder and the wire should he well
tinned.—James K. Dalley.

vvy

REC.
FREQ.

73/51

TRANSCEIVER KINK

The 5-meter transeelvet has hecome one of
the most nopular picees of tadio apharatus
the “"11am’’ has ever known  The onlyv dis-
ddvantage i8 the tuping affects both the
iransmitting and reeciving fregquencies. U
have overcowe this by wlng a switeh aned
two condensers—aune for reechuer and one for
transmitting.  The transimitting condenser
18 sct 5o that fthe Trequeney when transnnt-
ting is somewhere in the Vi preterably a
clear spot.  Then when hing 1o receiv-
in:, admstment of the receiving dial causes
no change in the fregque of the tran~mit-
ter when we decide to transtnit again —Wil-

liam Them.
vwvy

FUSE

O

w
o
&
oo
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o
Z
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__FUSE
T CLAMP

-.'-:n"'a_.__

8oLT AND NUT

™ - BRACE

IRON HOLDER

Tt conslsts of a large fuse-clip bolted to
a nairow strip of wetal, This will cling to
the fron and when the fron is not In use it
can hie rested on the hench without burning
a hole in 1. In this manner the holder is
slways attached to the fron.—L. Toman
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7 ANGLES

3/16" PLYWOOD

A PLACE FOR THOS
LOOSE PARTS

I hace constructed three of these and hate
them hanging on the walls in comenlent
places, Drawers may In titted to these but
are not necessary.——1*hilip (rece,

vyvyy
BAKELITE -
w

= F
CUT INTO Y2'5TRIPS

SLOTS TOHOLD wraPR:

ING WIRE . THIS KEEPS

SPREADERS IN PLACE
Ry

SLOT FOR  ~ =8
FEEDER ( g
WIRE FINISHED
SPREADER

ANTENNA SPREADERS

1 made a number of antenna feeder
snreaders from an olid hakelile panel by con-
necting 12 in. strips and shaping the
ends in the manner shown in the drawing,
The main advantage of this type of spreader,
of course, is 1n 1is light weight and good in-

sulating  analities.  Rakelite stands  the
weather much better than hard rubber.—L.
Casto,

vvy

GRINDER  wOOD
BLOCK
1"x1"x Y2

=,
_BLOCK

-
EMERY CLOTH
TIED ON W1TH WIRE

ATTRACTIVE
FINISH
I nse a valve grinding machine. By eut-
ting a slot inte a square biwk of wond and
gIEing & snrall picece of elnth to the bottom
of the wood, the “winrl effect’” ean e ae-
caomplished in a few moments.—Jolin Went-

wortin.
vyvvy

PANEL

10/
GRID

SPODT
SWITCH

\

TO CATHODE ”
ORFILAMENT

A 2A5 RECEIVER KINK

Many ""Fans” are Interesteit in Nstening
to bolll gides of a radio conversation. and
the following kink is one method of doing
this. By usln® two condensers connected as
shown in the diagram, together with a sin-
£le pole double throw switch either side of
the coliversation may be conveniently tuned
in.—John Prsha, Jr.
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WHATs NEw

SHORT WAVE CRAFT for

OCTOBER, 1936

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

In Short-Wave Apparatus

L e e e e g g gl gl g

The 316-A triode shown above, will work
at frequencies as high as 750 megacycles.

@ AMATEURS interested in experimental
communication on wavelengths shorter
than one meter will find this new Western

iy iy Ry

B

ULTRA-HIGH FREQUENCY

Transmitting Tube

750 megacycles. The photograph shows its
construction and it reminds one immedi-
ately of a percolator top. Its maxinum
overall length is 225/32nd inches, and
the maximum diameter is 211/16 inches.

The filament voltage is 2, either A.C.
or D.C. with a current requirement of
1,65 amperes, and has an average thermi-
onic emission of .4 ampere. It has a thori-
ated tungsten filament. The inter-elec-
trode capacities are as follows:

Plate to grid .

Grid to filament ...... ... .12 mmf.

Plate to filament .0.8 mmf.

Maximum ratings—direct plate voltage,
1507 direct plate current. 80 ma.; direct
grid current, 12 ma.; plate dissipation, 30
watts.

The manufacturers claim that maximum
plate voltage may be used at any fre-
quency if the maximum plate dissipation
(30 watts) is not exceeded. Ratings as a
radio frequency oscillator or amplifier at
500 mc. are as follows:

1.6 mmf.

s 8

Electric 316-A triode the answer to their Plate voltage . . . o...4B0
needs. I'late current .80 ma.
The frequency limit of oscillation is Grid current  ....... J12 ma.
200 FILAMENT VOLTAGE 2V, D.C 200
e PLATE CURRENT
- — omp CURRENT J 200
160 — ~ 160
} z
]
120 o o 120
x
33
Yz
-
[~
L4
P
a

CURRENT IN M4
2

(&)
-160 -120 -80 -40 O +40 +80 +.20
GRIO  VOLTAGE

L

o
0 100 200 300 400 500 €00 700 800
PLATE VOLTAGE

Graphie charts showing relations of

plate and grid voltages and currents.

METHOD OF TUBE SUP-

TUBE
SET scRews “EAD WIRES

0-3v

« CIRCUIIT FOR

AC 37 ac EiLaMENT J

NOTES- OPERATION 0-50,000 0-20MA,
1. ALL GNDS. TO COPPER BASE SHEETC >
2 RFCHOKES L/2"LONG Ya"DiA. 15 TURNS

Ng 32 B & 3 COPPER WIRE. NNER PER
WMETAL PLUG OUTER COPPER | T
YETAL BUG] TUBE - # TUBE OR ROD .
BOTH CON-~ — = s eI FiL

OuC TORS /

- nsuL.
BUSHING

L_SLIOCING METAL PLUG
DIAMETERS BETWEEN 2 AND CLOSE SLIDING FIT
ALENGTH , 3/8 WAVELENGTH ON BOTH CONDUCTORS

NOTE!
RATIO OF CONDUCTOR

-DETAILOF FlL. TUNING RODS. =~

Hookup suggested for use with the new
high frequency 316-A triode and detail of
one of the filament tuning rods.

Power output . .e. ... 7.0 watts
The grid bias or leak should be adjusted
to optimum value for the particular tubes
(Continued on page 363)
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New Beat Frequency Oscillator

@® A VARIABLE frequency source of al-

ternating current is a necessity for
many radio service and laboratory tests.
Fidelity measurements of reccivers, loud-
speaker testing, frequency measurements
and many other applications are constant-
ly requiring the use of a variable fre-
quency A.C. source.

The beat frequency oscillator illustrated
is ideal for any application requiring a
source of A.C. of frequencies ranging
from 30 to 13,000 eveles per second. Small,
light in weight and highly accurate, this
unit incorporates design features found in

Front view ot the beat ascillator.

Names and addresses of marufacturers of apparatus described on this and following pages furnished u

e o g e il

only the highest priced laboratory oseil-
tators.

Features of the new heat frequency os-
villator inelude the use of four Acorn type
tubes, which greatly veduces space ve-
quirements and permits a mare efficient
component part arrangement. A neon
lamp pives a quick means of checking the
dial readings against the line frequency
of 60 cyeles—other checks may he made
at 120 and 180 ¢ycles. For 50 ceycles, ref-
erence points are 100 and 150 eycles. The
divect-reading dial is controlled hy a 5
to 1 vernier drive. which permits easy and
accuriate adjustments to any desired fre-
quency.

The entire instrument is contained in
the standard service enuipment case, made
of solid steel and finished in black cracket
lncquer. The case is fitted with a leather
hundle and the entire instrument weighs
only 1037 lbs.

This instrument is applicable to the fol-
lowing purposes: measuring receiver fi-
delity, measuring audio_amplifier fidelity.
checking transformer frequency charae-
teristics, checking filter frequency charae-
teristics, makiner frequency measurements,
testing loudspeakers for rattles. testing
radio cahinets for howl, stroboscopic speed
measurements.

Operation of a heat frequeney audio os-
cillator is based on the beat or ditference

www americanradiohistorv com

frequency produced when two r-f oscilla-
tors iire operated near the same frequency
and their outputs combined. By making
one of these oscillators fixed in frequency
and the other variable over a small range,
the difference or beat frequency may be
adjusted to any desired value, by shifting
the variabhle oscillator.

This article has been prepared from da-
ta supplied by courtesy of RCA Parts Di-
vision. (Continued on page 365)

B $ee

A L l(A‘“ o
Rear view of useful instrument for the
serviceman and experimenter in general.

pon receibt of 3-cent stamp; meation No. of article.
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By
Donald Lewis

was 6 to 1. If the measurements had heen

1 Y0000 made without regard to poize-lercl, on the
hasis of a1 to I ratio, the sensitivity would
sawol — appear still greater. With this severe re-
0000 .|| striction, nevertheless, of a 6 to 1 ratio, the
: T sensitivity averaged about 0.85 microvolts,
20000 +—+ 1 The next feature of the tests that pioved
| interesting was the selectivity check of the
000 | [.F. amplifier, The result is graphically
] ] snown in curve “B.” with both the narrow
The new Hammarlund Super-I'ro. Right—curve and wide band effects. The narrow band
spow.ng the selectivity of the 1P, amplifier. scoo‘ e 1| 1s the result of the intermediate frequency
No. 5370 = H IR ) coupling cn_ntrul on thAeAfront .pnnel being
g 3.000 oy 2 1 sot at maximum sclectivity, while the wide
Z 2000 N ! band curve was made with the control sct
® AS promised in the last article, on the “Super- |~ E g [| for minimum seloctivity. Intermediate set-
Dro,” this concluding discu sion will cover [, 0! | s 3 tings of this continuously variable control
technical tests on the “Super-P'ro.” S = L [| provides band-widths hetween the two ex-
The inform: tion presented is based on a spe- |3 tremes, It is interesting to note that in the
ciul seriex of laboratory tests conducted hy one S 500 1 most selective position, ‘the b:mrl_has a total
of the foremost independent laboratories in the |© || width of 1u ke at 100 times the input, while
country. g 300 - 1} in the wide-band position the curve is spread
First, let us discuss the dial calibration tests. [ = 20 L so that side-band cutting is at 2 minimum,
The ealibration of eaeh of the five main tuning 2 ‘B” proviging an excellent degree of reproduc-
sceetions were cheeked against the crystul-con- J tion fidelity.
trolled oscillatyr and against stations of known vt - T The accurate AVC action was the next un-
frequeney stakility. It was found practical to e ‘ I usual feature studied, A eurve shown at “C,”
pre-set the receiver to a definite frequency and sol -~ 1 N —" was maude on this aetion with a 2200 kiloeyele
promptly intercept the desired signal, The dis- 40 —— | signal with 400 eyeles, 404, modulation, and
crepaney at the most was only a matter of a 0 ~ 4| s will be secn—the result was truly amaz-
few hundred cveles. 1 | o b1 J} ing. The veeeiver output actually remained
-26-20-15 -10 -§ O +5 +10 415 $20+25 constant within 212 DB while the sighal in-
Tests for Frequency Drift and Sensitivity ARG pat was varied over the extreme range from
The frequenvy drift of the receiver was also | ] 1 to u million microvolts. .
checked with a high precision erystal-controiled In the image—frequency sclectivity tests
oscillator,  The test oscillater was warmed up
for a period of onc-half hour, so that it would be presently stabilized. T
The receiver was then set to 14 megaeyveles, the exact frequency of the 20 T — T K 8ano
oxeillator, and left running for half an hour. The frequency drift of the L5 NE §
receiver during this period from a cold start to temperature stability aisr BAND " BanD BAND | BAND | \,/
amounted to only 2.2 kilocycles.  An additional half-hour of operation < o Ne L, N2 2 NO 3 Ne.q
@ P S sﬂ__ i S
3 - S — \/ \/
L0 ] i : e e
g 2 | AT ol tests on g A
228 5 = - : ] reseiver |3 ©
352 TR T e & 5 warrs| AR A 500 1.000 5000 10000 20000
iE outeuT | | [ c | outeut | tion. N o 1 e FREQUENCY IN KILOCYCLES
540 o | | how output
£ © o1 L 10 100 1,000 10,000 100.000 ;f;’:;}';':?r‘g:: Graph abhove shows sensitivity of Super-Pro on various
¢ INCLUDES NCISE  MICROVOLTS INPUT treme range. frequency bands,

failed to indicate additional dvift.

The next test was made on the veceiver's sensitivity.

sults were tabulated and appear in carve A

To obtain the curves shown, the signal input of the “Super-
wis adjusted to afford 6 milliwatts output with 30<% mod-
ulation. as against 1 milliwatt output with the modulation ofl:
or—popularly speaking—when the signal-to-noise ratio or power

I'ro’

at 20 megacyeles, the signal-to-image ratio was 178 to 1.
ke, the ratio rose to 2,818,000 to 1.

The re-

At Hho
Qther ratios obtained were

—R00 ke, 398,000 to 1; 1.8 me. 100,000 to 1; 3.8 me, 35450 to 1;

An intere
casting station,

Thome, 7943 to 1, and 15 me, 1413 to 1.

resting test was also conducted at the W.O.B. broad-
The “SRuper-Pro” was operated in the immuliate
50.600 watt field of W.O.R, and Charles (Continued on puge 381)
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LF. transformer, H64

AIR-TUNED LF. TRANS.
FORMER. 64
® THE National Company,
well-known  for their high
grade radio parts, have recently
announced a new LF. trans-
former which is c¢learly shewn
in the photograph at the left.
This 1= a very sturdily construc-
ted unit and should find favor
amonyg the anniteurs and experi-
menters who desire to build pre-
cision equipment. The two air-
diclectrie variable padding con-
densers are mounted in the top
vf the shield, and between these
ix a small metal shield, isolat-
ing the fields of the two con-
densers.

These condensers are adjusta-
hle from the top of the ean and
the grid connection comes out
the side. at the proper height of
the new metal tubes. The unit
except for the inductances is
practically the same as the ex-
citer tank ecircuit, described in
this column last month. The en-
tire assembly neasures 4x2%x2

in. In designing this trans- ®
former the manufacturers have
endeavored to climinate the
possihility of frequency drift
by special construction.

COMPACT FILTER CON-
DENSER, 63

® CORNELL-DUBILIER has

recently  introduced a very
compact and extremely efficient
high voltage transmitting ca-
pacitor, which is shown in the
photograph. The 1 mf. unit
measures only 234 in. in height.
hese are impregnated with
Dykanol *A.” ‘They are her-
metically scaled in a welded
metal container and possess ex- QR
ceptional qualities inasmuch as
the new non-inflammable liquid
is used for impregnation. The
manufacturers claim that the
electric  characteristies remain
stable  under all temperature
conditions, These capacitors are
available in the coniplete range
of capacities at voltages up to
and including 6,000 volts D.C.

www americanradiohistorv com
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Radio Amateur Course

@® IN our fourteenth lesson the nore

sensitive type of wltra high-fre-
quency receiver is discussed. Both the
resistance-conpled and the funed 1.F.
superhets, together with the various
converter circuits are explained. In
our previous lesson we considered
the use of the super-regencrative re-
ceiver for ultra high frequency vre-
ception. While, as previously ex-
plained, this recciver has qualities not
found in any other set, it also has
certain disadvantages which may be

FOURTEENTH LESSON

modulated oscillator. Therefore, as the
transmitters are stabilized and held
down to a band of from 10 to 15 ke, im-
mediately we need a more selective re-
ceiver if we are to cope with the ever-
increasing numhber of stations. The
answer to this, of course, is the swper-
heteradyne. The most popular super-
heterodyne for ultra high frequency re-
ception at this writing is the well-known

Resistance-Coupled Superhet

In Fig. 1, we have the resistance-
coupled 1.F, superheterodyne, employ-
ing a stage of tuned radio fr equency, an
autodyne first detector, two stages of
[.LF. amplification, a second detector,
and a pentode audio amplifier. Conver-
sion in this receiver is accomplished by
slightly de-tuning the detector from
the signal frequeney. Thus, if we were
to assume that the LF. was 50 ke, the
first delector would be detuned 50 ke.
from the signal frequency. This means

rather important under certain con- resistance-coupled design in which the that 50 ke. either side of the resonant
ditions. Eventually, the superheter- LF. stages are vesistance-coupled and  point will receive the station. We then
., 1S 954 100 2MEGS) g5 100MME GK7 10OMME  6K7 00 6F5 .01 OLMF  6F6 01-
rf (MMF 6D6 )} : 6C6/ f 606 ) “_/ 606) M*ii_ 76 ) MF 42,  wF,
o = I T
. = -_— | :
£ Tl f i ¢ i ——
(@) N (2 || ||y p
s | b, et - h r'-l
[ | b ] -

]

fw (soooo o1/
OHMS MEG

L b

C= may NOT BE NEEDEU

\
I Y
|
: 8L
| -
I_‘f'l'w:_ —t - ',CM]F
: : U6, 50,000 c,-‘“_: 0t-
ﬁl % " OHMS %’ﬁ :i: MEG

T 0.25-05-
. MEG
5 / 10n-+~= z
| 1 0
i |
50,000_~ 500’
MS OHMS

A complete resistance coupled ultra high frequency superheterodyne, suitable for “Ham™

odyne will be perfected fov ultra high
frequency use because of its control-
lable selectivity and exceptional sensi-
tivity.

[n the early days of ultra high fre-
quency e‘cpenmcnts, the bread super-
regenerator was desirable because of
the type of transmitting apparatu= em-
ployad, such as modulated oscillators.
As time goes on, these modulated oscil-
lators will be dispensed with, and the
more stable MOPAs, with and without
crystal-coniral, will be used. There are
two good reasons why the transmitter
will change and is changing—and they
are: first—the ever-increasing numhber
of amateur stations operating in the
metropolitan arecas, and the desire for
better quality signals. The average
modulated oscillator occupies a band
width in the ultra high frequency re-
gion of from 50 to 100 kc., and in many
cases a considerably wider hand where
the equipment is none too carefully con-
structed and operated.

The super-regenerator in most cases
has about the same band-width as the

the values are chosen to permit a band
width of from 10 to 100 ke. In time,
even this receiver will not bhe selective
enough, although it can be made con-
siderably maore selective than the super-

regencrator,

ruuso 5“
10 0ESIRED

C=.001-TO
.00025-MF
DEPEN'I?ING
MF EOR 6,0001

8,000 KC )

A converter circuit for ultra high fre-
quency reception, using metal tubes,

www americanradiohistorv com

or television reception.

have to allow a band width of overr 100
ke. of that station because directly be-
tween the two heats we hear the “‘car-
rier” of the station, the same as You
would on an oscillating detector. This
carrier whistle is heard bccause the
amplifier stages, as well as the second
detector and audio stages, are operat-
ing as straight audio frequency am-
plifier. The R.F. stage is not entirely
necessary and may be dispensed with
and the antenna connected to the
cathode tap on the coil through a 15
mnif. variabhle condenser. The R.F.
stage helps somewhat for working du-
ples and also increases the sensitivity
slightly when the regular glass type
tubes are used, and a considerable in-
crease in sensitivity is brought about
through the use of the Acorn pentode
954. The best arrangement, of course,
would he to use 954°s in both the R.F.
and detector stages.

The “Converter”

With the increasing numher of stahil-
ized transmitters, one’s thought nat-
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FIG.3 _'?,%‘:llu-ﬁ ATEETTRE Xt

Converter diagram employing the Acorn
tubes, 954 and 935,

urally turns to the converter, which
may be connected before the regular
superheterodyne receiver. This makes
an excellent combination when a sensi-
tive receiver and converter are em-
ployed. Of course, the sensitivity of
such a combination is far beyond the
amount which c¢an be used, because of
the relatively high background noise in
the average metropolitan location. A
converter combination which works out
very nicely is shown in Fig. 2 and con-
sists of a 6A8 metal tube pentagrid and
a 6C5 triode. The 6A8 is used as the
tirst detector and grid number 1 is
used for injecting the oscillator voltage
supplied by the 6C5 oscillator. It has
been found that by applying the proper
screen voltage to the GAS8 and using
very loose antenna coupling, consider-
able regeneration will come about in
this circuit and for this reuson we have
shown a potentiometer for controlling
the screen-grid voltage. This converter
works best with a receiver tuned to a
frequency of at least 2000 ke, and
preferab?y higher. In choosing this
intermediate frequency, we have to
bear in mind harmonies of the oscilla-
tor in the superhet veceiver with which
the converter is being used. The re-
ceiver should be adjusted so that any
harmonics would fall out of the range
desired to be covered with a converter.
Also, keeping the I.F. frequency high
mikes imuges a considerable distance
apart and less bothersome. This par-
ticular converter in conjunction with
an I F. amplifier tuned to 8000 ke. gave
marvelous results, and no image inter-

OCTOBER, 1936

ference wus experienced because of the
high selectivity of the regenerative de-
tector stage and the wide separation in
frequency of the images.

oy T

In this, the 14th lesson of our Course
complete information regarding ulira
high frequency superheterodyne circuits
is given, including converter circuits, as
well as Resistance-Coupled and Tuned
LE, amplifiers,

i a P

Acorn Tube Converter for High Fre-
guencies

In Fig. 3, we have a similar conver-
ter, except that here the Acorn tubes are
employed. The detector is a 954 Acorn
pentode and the oscillator is a 955
triode. Here regencration is also em-
ployed to further the degree sensitivity.
The advantuge of the converter using
the Acorn tubes, of course, is that it
may be operated at a much higher fre-
quency than the one using the metal
Lubes. These two converters are shown
for operation direetly from the antenna,
while the R.F. stage shown in Fig. 4,
may be employed with these converters
it is not entirely necessary, but will im-
prove sensitivity by a noticeable
amount. A complete high frequency
I.F. amplifier is shown in Fig. 5 for
those who want a somewhat broader
receiver, but one still not as broad as
;‘he resistance-coupled affair shown in
g, 1.

The I.F. amplifier of Fig. 5 may be

347

COUPLED_TO DET
APPROX. 2/3RDS
TURNS OF DETGRID
COIL SAME DIAM,

7 (2= T0PLEAD)
(C.G.= BorTOM
LEAD. )

954

15 H
MMF |

4
180 l0250!;G

FIG.4 8@

ANT
SAME AS GRID COL
BUT ] LESS TURN

( ROT *

TUNED TDO FREQUENCY OF TRANS-
MITTER WHILE WORKING DUPLE X

When working  “duplex.” the wave-trap

shown above should be tuned to your own

transmitter frequency. ‘This will prae-

tically eliminate acoustical feed-back he-
tween speaker and mike.

Circuit diagram of a 954 T.R.F. Amplifier.

used in conjunction with either of the
converters shown in Fig, 2 or 3. In this
diagram we have employed only two
LF. stages, while some experimenters
prefer three. However, if carefully de-
signed, two stages will be entirely sat-
isfactory. The LF. transformers may
be constructed the same as the conven-
tional 1.F. transformers, l.e., the pri-
mary and secondary wound on the same
form or spool, or each may be housed in
separate compartments, and the only
coupling between the primary and sec-
ondary due to the length of twisted pair
which is indicated above the LF. trans-
formers. In this case, the primary
would be housed in one shield can with
its associated tuning condenser, and
the secondary in another, with a single
turn coupled to each coil and connected
by a link of twisted pair. Such an am-
plifier, having a range of from approxi-
mately 6000 to 8000 ke. would require

I.F. transformers consisting of 14
micro-henries inductances and a 50
mmf. variable condenser connected

ucross it. Each coil would consist of 27
turns of No. 28 enamelled wire, close
wound on 3; inch dia. form.

With the increasing activity in tele-
vision production on the wltra high fre-
quencies, a receiver of this type is sorely
heeded. For greater selectivity, of
course, the intermediate frequency
should be lowered. If used cntirely for
stabilized ultra high frequencies trans-
mitters of the phone or code variety,
an intermediate frequency of 2000 to
3000 ke. should be entirely satisfactory,
ur even a 465 ke, super with a converter
ahead of it.

l‘ L=OPTIONAL LINK COUPLING, SEE TEXT
ISTIF

B-8— 250" ~4 B+

- ‘___QHASSIS

LF. detector and A.F. circuits for an ultra high freguency superheterodyne.

For Television and “Ham” reception the LF. fre-

gueney should be somewhere between 6000 and 8000 ke.

wwWw americanradiohistorv com
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Here's Your Button

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

The requirements for
joining the League are
explained in a booklet, copies of which will
be mailed upon request. The button meas-
ures % inch in diameter and is inlaid in
snamel—3 colors—red, white, and blue.

Please note that you can order your bhut-
ton AT ONCE—SHORT WAVE !.I:IA(;L'I-I
supplies it at cost, the price, including the
mailing. heing 35 cents. A solid gold but-
ton is furnished for $2.00 prepaid. Address
all communications to SHORT WAVE
LEAGUE, 99:101 Hudson St., New York.

SHORT WAVE CRAFT for

OCTOBER, 1936

SHORT WAVE LEAGUE

HONORARY

Dr. Lee de Forest
John L. Reinartz

D. E. Replogle
Hollis Baird
E. T. Somerset

Baron Manfred von Ardenne

Hugo Gernsback

Executive Secretary

MEMBERS

Official Listening I’ost Report of

Fletcher W. Hartman, South
Amboy, N. J.

@® CONDITIONS the past month were gen-

erally fair, though at times they were
poor, a great deal of
static being heard on
the 6 meg. band. Also
poor strength on the
15 meg. band except
in the early evening,
The 11 meg. band is
the best at present.
Following are a few
of the stations heard.
All time EST.

COCQ-RCA Victor,
Havana, Cuba, on

PO W WO N S S

Parma, Ohio, Post
0AXIG, 6.23

Reports

megs.,, 8:00 to 9:00 p.m.,

May 25th, very gouod musical program.

CFCX. 6.005
May 27th, very

niegs.,

good m

SHORT WAVE

SCOUT

News

about 31 meters or
9,650 ke, has been

heard around 8 to 9 p.m. with a good
signal. I am not certain if it is called
the Voice of RCA Victor, or just RCA
Victor.

PCJ-9,390  ke.—~Eindhoven. Holland—
heard with good strength as per your

schedule in Short Wave Craft magazine.
HJIARE—Medellin, Colombia, has heen
heuard on about 6.095 kc.—several times; it
changed to this frequency from 5,930 ke.
PREF5-9.501 ke—Rio de Janeiro, Brazil,
is on daily from 4:45 to 5:45 p.m. and on
Mon. from 5:30 to 5:45 p.m. the program is
in Fnglish and is heard with fair strength.
XBJQ-11,206 ke—>Mexico City, Mexico,
has been heard testing around 7:45 to 8::30
p.m. with tair strength.
HIT-6.630 ke.—Ciudad Trujillo. D.R.
heard repular with good strength, as per
vour schedule,

VIEIMR-7.080 ke~—Georgetown, British
(iuiana, heard often with fair to good
strongth, but often bothered by code;

around 6 to 8:30 pom.

CFCX-6,005 ke.—Montreal, Canada, heard
daily with good strength.

HATI-9,125  ke—Budapest. Hungary,
heard several Sundays 6 to 7 p.m. with poor
strenpth.

CJRX-11,720 ke—Winnipeg. Canada.
heard several times with very good strength.
It is generally heard with fair strength.

The English GS-B, C. D, F. G, I, and P
were heard. GS8SF and D and C are good
at night.

The Germans DJ-B, D, A, and N were
heard. DJB and DJD very good at night.

The French stations TPA-2, 3, 4 heard.

A totnl of 71! stations were identitied
Veri received from PRYS,

HJ2JSB-7.854 ke.—Guayaquil, Fcuador
Daily from 9:2¢ a.m. to 2:20 p.m., and 6:20
pm. to 12:20 a.m., ES.T.

Fletcher W. Hartman,

365 John Street.
South Amboy, N.J.

1st. Testing, and musical

XO0J or K, 18.27 megs., 3:00 to 3:07 a.m.

usical
G
megs.,
11:10 a.m.,
JO0th, b
“Queen

Fair.
DZE,
megs.,
7:30 a.m.,
31st, Good;

11:01

12
T:00

7:05 to 8:10 am,
prograni.
T,

8.83

to
May
vat

Mary"”
broadcusting—

.13
to
May
Mu-

sical program.

W2XGB,
megs..,
9:30 p.n.,

program.,

9:10

6.42
to
June

June 3rd, Static, very weak. calling London.

ETA. 1827 megs., 3:00 to 3:07 aan., June
fading, calling Rome.

5th. weak and
WaXAL, 6.06 megs, 1:30
to 2:00 a.m., special pro-
gram for International
6,000 to 12,500 DX Short
Wave Club—good.

TFJ, 12.23 megs., 1:40 to

2:00 p.m.. June Tth, Mu-
sical program, fair.
"SJ, 13.35 meps., 10:00

to 11:00 am., calling WNC
and WOT, new station in
San falvador, C. A, fair,

XBC, 655 megs., 11:00
to 11:30 a.m. June Tth,
Broadeasting—fairly  good.

008 or Z, 8.74 megs., 1:00
to 4:33 a.m., June Tth., Lo-
cated in  Relgian  Congo
(Stanleyville?) Calling Leo-
poldville, weak, static.

VQG, 19.63 megs,, 7:00 to
7:15 a.m, June 8th, calling
London (fair—fading—sta-
tie.)

YVIIRB or D, 6.53 megs..
10:45 to 11:15 pan.. June
8th, fair—broadcasting-in-
terference (new station).

RIO, 10.17 megs.. 2:00
to 2:11 a.m,, June Yth, call-
ing Moscow, (Good, R.8)

Veris received from
HRD, 0AX4G, TFIJ,
W2XGB, 0AXID.

Wm. C. Palmer,

72410 Ridge Rd,,
Parma, Ohio.

Samuel Solito Reports
® I'M very sorry but as

vet I have no picture of
myself and the Trophy. The
Trophy is everything you
claim it to be and T am

very proud of it. Due to the verv limited
time, my report this month is short.

0CQ. Havana, Cuba on 9660 kc. heard
July 17th from 12:07 to 12:30 a.m. broad-
casting: QSAHGRY. This is a new station.

A station, believed to be PLO on 11.i40
ke. heard Sunday. July 12th from 6:30 to
7:00 am., relaying program same as YDB
and PLP; report QSAIRG-T.

I'LP, Bandoeng, on 11,000 ke., Sunday,
July 12th, 6:30 to 7:00 a.m., QSA3RS5-6.

JVD, Tokyo, 15,860 kc. July 17th, 12:30
a.m., phoning Dixon, Calif. QSA:HRG.

DJR, Berlin, 15.340 ke., can now be heard
from 12:30 aamm. E.S.T. with fair signal
strength, along with DJQ, 15,280 ke.

LZA. Sofia, Rulgaria, 14.970 ke, heard
Sunday. July 12th from 12:45 to 1:06 a.m.,
fair, QSA3-4 R5. They use 2kw power.
Sunday morning is best bet to tune for
LZA.

During past two months exactly 34 Aus-
tralian amateur phones were heard on 20
meter band, A (Continwed vn page 377)

—
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World S-W Station List

Complete List of Broadcast, and Telephone Stations

tions or other important data that you

phone transmission of some kind.
Note: Stations marked with a star % are
the most active and easily heard stations
and transmit at fairly regular times.
Please write to us about any new sta-

\Monthly

learn through announcements over the air
or _correspondence with the stations.
Stations are classified as follows: C—
Commercial phone. B—Broadcast service.
X—Experimental transmissions.

Around-the-Clock Listening Guide

It i~ a pood idein to follow a general schedule
as far as wavelength in relation to the time of
the day is concerned. The observance of these
simple rules will save time.

From daybreak till ¥ p.m. and particularly

during kright daylight, listen between 13 and 19
meters (2i5340 1o 15800 kc.)

To the east of the listener, from about 4 p.m.-
6 a.m., the 19-35 meter will be found very pru-
ductive. To the west of the listencer this same

band is generally found best from about 12 m.
until 7 a.m. (After dark, results above 35 meters
are usually much better than during daylight.)
These general rules hold for any location in the
Northern Hemisphere.

Short-Wave Broadcasting, Experimental and Commercial Radiophone Stations

NOTE: To convert ke, to megacycles (mc.) shifr decimal poine 3 places to lefe: Thus, read 21540 k¢, as 21,540 mc.

31600 ke. W2XDU 20040 kc. OPL | 18680 kc. 0OCl 17760 kc. DJE 15660 kc. JVE
L ANTIC B R ABEASTING TeorolbVILIE Beraian | S (flS maten : CasTine A YT Dt
. #A. PERU BROGDCASTING HOUSE NAZARIT A AN
L MADIERN AV, MY | worke win ORE e maning " Wit | PSS g me et
Sat., Sun, 12:30-5, 6-9 @.m. %0020 'l‘(::. DHO 18620 kc- GAU | 17760 kc. lAc -C- NAZ%{I'M]‘:'}:AN
31600 kc. W4XCA |- ;nrr:‘:usugé“:egannv .c- (.11 meters | € 0T meters, | Phones UB.. S s.m. & 4_nm,
"B %s'iéa‘\.vs:::gm lssoosk‘c"""“ mLS"G Galls N "fG:.:{t..". | s . 165460 Il;f. .  KKR
elays a . o | . -C-
31600 ke. WBXA' -C- Mm&.’. .08 én':l:n | 18345 kc. FZS .c- 16.91 metesr: " RCA gg’l_'f:'us“f'%ﬁ{m"s'
*BX.  0.494 meter REENTINA - | sarcoh INDOCHING | wogﬁﬁiﬁr‘m; %) am Tests_irregularly
srnoﬁn&gsgéﬁuﬁo"n co. Tests Irregutary, daytime | Phones Parls. early morning | 17650 ke. XGMm 15415 kc. KWO
Relays wulgz.»a d:l:: 7330 am.- | !_09820 kf: m"WKN 18340 kc. WLA | -c- SHANFH?{?!;INA | .c-m| Dllsad‘?“n::é:r% X
-C- 16.36 meters Works Landen 7-9 a.m. ones Hawa LD
31600 ke. WXWJ | INRINEN) | gndlEAUE w0 frmonhe DFB | 15370 ke, A HAS3
B eENGRECOT TOWER 9 | ‘e- 17.12 meter "B UpadliZ meters
S et 19680 ke, CEC 1g31pue,  GAS | o wal S  weuentiiHuesn
ISunts[aim=li2EMY Wnrhs;relll.l:i:GAcl'rucrn'dL%olom- | e “633'8 5";:‘?'::‘"9 17510 kc- VWY2 ! 15360 ke. DZG
21540 ke. WSXK bia dartime | _ Cafs N. Vo, atytime__ ) (o L ameters | RENCHSPOSTZERSTAALAMT
wesTinGiouse eLectmc | 19650 ke. LSN5 _13299 It(;;'mm" YVR | Wil fusby 2. . | Works with Atrica and  tests lr:
_ernntmnlibt i e | unedn im0 Ke WXL | WU
ke. SJ) : YTV A "TNATIONAL é"r:oetr\'o co. | . 19.53 meters
.2.,1.53° ke . G 19600 ke,  LsF 18%0ke. FTO RSN o PO o
DAVENTHY -C- 15.31 meters ST. SSISE FRANCE arsan 8
WMEESISEEL, | Mg | o B A, 17120 ke. = WOO | 15340 ke. — DJR
21520 ke. W2XE 2t drraduiarty. devtime c. OSBRI o SHOADCASTING HOUSE
ATLANTIE ‘BROADCASTING I_]f430 lkS‘l:.moe GAD | o RUGEY. ENGLAND l o?-E-A-c"'—‘A"""'"— [ —— BERIF;"";"FE'“'“ Nv. _
GRICLLA L b RUGBY. ENGLAND Calls N. Y. daytime 17080 kc. GBC | 15330kc. « W2XAD
485 Madi Ave.. N.Y.C. | works with Kenya. Africa. earl *
Relys WABC 6:30 am.-i3 n. | morning Y !-08_135 ksc" m"PMC € RucsY. ENGLAND “EENERAL ELECTRIC CO.
2470 ke, %GSH 19355 ke, FTM| 200808000 o Joaroker  WEK | er oo
e s, | BB, S ke LSVI |, | 150 ke $GSP
-8:45 a.m. 139345 kc. u PMA | mmﬂ%g‘nﬁgaz 16’2'7’08:’ Peru, WS.G | 8.8.c. BROADCASTING
-B,C. 15.51 meters Tests irregular . I s
2(3420 l!‘{‘):l'meterIWKK I c:ﬁ;‘NH?nﬂ-En':GnrJl;v.‘m 18040 kc. YG_AB | c. E.\'?J%;A"‘:"Et"'u s l LONDDG':.‘EUE!'EFLAND
A AWRENCEVILLE W. GO Br:“o"{)to“:t‘) 3:“:‘m T'l'r:egursa'r" -C- 16.63 meters OOk Ealts “England, - 15290 k¢.  LRU
Calis S, America B a.m.-4 p.m. [ RU%BI'I" ENG&A"D morning and sarly afternoon B 19, s; meters
21080 ke. PSA ](':9260 '5‘;:8' PPU morn. and e;'ll'?ﬁftn. 16240 kc. KTO ;u:uogLArnu:NsD 0 GEN
-Rcl'o DE 'f.\z.i"s'?ﬁtﬁ" BRAZIL vpolr?udew{lAhN E‘ll'lnvﬂo ant;:nzllnlag 17810 kc. PC_V -¢- M'“"._,{""&"‘ Dmly‘}“‘.‘m ?3 :5 . .
orks KK Daytime -C- 18.84 meters Calis Cal.. Tokio and ships |
2106(; k: WKA | 109220 1'5‘::0 ' WKF KOSTK: Jigiiann | PR :‘ 1130_a.m. 7RG | 15280 k::. *DJQ
- -C- maters L DU OB [ -B- 9.63
Clawndhai meters L s ey 17790 kc. GSG .c. 8.48 meters "'{;"E‘R‘E?GST.;ESM:'RS“
Calls_Enoland 19200 ke. ORG - Jo.85 meters c.ﬁ?'gl’r’n‘. Bt A 1555;7’6"'(“ A:'—‘WZ;"E
S s e M- | e, 15.62 meter B.B.C.. BROADCASTING . F €.

2020 ke LSNG | ol g | i olbih Biplhlo 15880 ke, | FYK o i
HUEE!":G"?:V:? c.“' .‘ ]&9160 kf.,' . GAP | 157730 ke *W3XA|_ | __Phanes” Saioon, morning c 435 M-ul%:hﬂy\:}.. N.Y.C.
20860 kc- EHY EDM c-ﬁ?‘f\?.:traﬁ.".ﬁ';ﬁ,'fgm NBAOTL:agMB-R%%?(ADN.cP ‘ -{5865 Ibg-meters CE ﬁ";; :"Y- 24 e
- 1439 meters 18970 k GAQ Relays Wiz, Daily’ exé. ‘Bun. | | SANTIAGO, CHILE 92 mgﬁ- ' GSI
A . SPAIN ) c. a.m, Lm - orks o "moo : stations -B- meters
Works S. Ameriea. _mornings. .C- UGg‘fl ET‘.‘?{,AND 17775 kc—. *PH' ' 15810 'a(ﬂc n—I,-SL DAVRO':B%YASTING
20700 kc. LSY ~ c.m 8. Africa. mornings -B- " 1255%5 me""A | ‘. 8::8. e | HOUSE .2"????,5‘,,‘,."“""’
© ol ptoc 18890 ke, 2SS | roos i ELue | iimmci " Whemnn | 15550 1o RIM
Tests irregularly @"'f",,‘”%ge';':%"":'“(’f‘ N L 2 2 p-m. 055" 153"7';;’ ';: elrtee. “;";,‘1‘. “© racHRKENT S 5.,

20380 kc. GAA | o2 Buaby §30 4m.12 & 17760 k¢ *WZXE ! C. __Phones RKI near 7 a.m.

.C- meters 18830 kc. PLE o 2.0 P maters .

¢ caqlgﬁfr\z:nﬁ':!ﬂam" C AN ya ATLANTIC B ROADEASTING KEM"l((v:vr: A 18A- 15250 kg XVIXAL
n?nrnlnm ‘ Cails Holland, “r.II’AV. m. 485 Madison A':e.. N.Y.C. ""'.u::ir ola'l!lyhl'n.or:{r'!%mo“ Ir?ﬂ?l.ll;?"ln '::wsnslnn

(AlE sumh;lel Eastern snn-dard?m-e)
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15245 kc. *TPA2 | 14653 kc. GBL | 13415 kc. GCJ | 11880 kc. % TPA3 | 11595 kc. VRR4
B RADND COLONIAL™ ¢ pucay. é"p::;’['mn " RuGBY. ENGLAND 8 fo R aLoN N L
T AdR.I A Radn?h!ﬂu:lnn Works JVH (-7 a Calis llun l chlnl oarly 14 ‘EAADR'I% :;"';Rmﬁn':‘: o ST?.NY v'l‘n'rll-(& wjlc(':‘:alfl?me
98, I:ilz Blgg ll(;l:.l{lnl‘!lllllll 146402!)(;:; meterscTYF '103-390 2'2(::0. t WMA 11870 kc-m .].XI:SGO kE- s VI23
sooke SR S | T o | S e
n@znggup:’glzg‘a"nln(?‘v. 14600 l( ]VH morning and afterncon plrrsgusgau ‘PA. | Celis Canada ovunlnu and early
__Testing 2 pm.-2 am. | AO0 ) .Er,.m tor I 13380 kc. IDU Eel “"xb’x'R 11413 kc " CJAZ
1sz20 ke, KPOH| Tttt ite | S SR et | TGO ke, VDB | ondiBiAiiiue
" e, Broadeasts (2 m- a.m orks w ome daytime A
B MPO'\‘IIELP:.PSH oLLAND ,f,‘;;‘ ,:',‘,"-,:,5,'., e m 13345 ke. YVd S SisnTntees | Tosts with! 'ﬁnmlﬁ"lrmumw
WL ;fl e 14590 k MN | NI LT SOERABAIA, JAVA _in_evening
uthiaia, | US0KE  WMN P iE Sie | Shiitidiatien | 11200 ke, | XBIQ
135210 l:c. *st: LAW%‘E:‘I"?.E?#&;M" - 113285 kc. CGA3 11860 2':?9' ot GSE MEXIc(l;uxsz:a‘zrs MEX.
WESTINGHOUSE ELECTR morning and afternesn | .c. 58 meters oters rreguiar
pms'é‘.ﬁﬁc.f“n 14535 kc. HRBJ D"U"Mo"&","“-‘ QUE. | B.B.C c.. S ROABCASTING l 11050 kc. ZLTA
A B g A warke et gt S e e DB | SELundA e v
15200 kc. »DJB | C*Brlla&firaian | 13075 ke, VPD 31355 K e DI Frons e
“Baroantasting wouse | 14530 kc. LSN | 7 suvaeti"Istanps ERDABCASTING ovse. | 19500 ke, PLP
BERLIN. GEAMANY c. 20.65 moters Dally exc. Sun. 12:30-1:30 a.m. I “rregular B-C. 22.27 m
Iszm:m.?“:s”arlno 'm"::g?g :: HUI(!:I'..“IG'I:QMG :f.'ﬁ,f.'.':.'"‘ 12840 kc- WOO 11830 '(C. WSXAA Brnldg:t':%?lﬁ;‘ic’grt 5:30-
15180 kc. GSO 14500 kc, LSM2 | " ocead 8aTE™. 1. | chicacd i igraation oF 19530 w2 . Coat” g0
19,76 meters 59 moters Calls ships LA GBURILL 11:30 a.m., (;ijlr?)p.m.-z am.
B.B.C. D%EEUEBEASTING "c'iu- '5‘.’5".-..."‘:..?.'.‘."52‘;?.‘..’.‘.‘ 12825 k:‘; o CNR | Reiays wchLAG 8:30 a.m.-4 p.m. 10970 kc. : OoCl
oupeit Baurwo | 14485 ke, TIR | Cumelii | 13830 ke, AWEXE | © R
15180 kc_ Rw96 \”(zmrefnc'i. O Bnad.un:l Slm.dl'v 1.36":‘:.- ArLANnc ’g“,{nc“,,“ o .i:!"enan:':o“ Cal-
B moscow. U Es.R. ____ Duytime : 12800 kc- et IAC 4ssnm:\nasocr?£;: N. Y. C. 109551'7‘::' HS8PJ
_ Sun. 1-2 B.m. ry elays WA 4-9 p.m. moters
15140 kc. *i=SF 1:4485 zko,%- moters HPF Calis_ltali lhlﬁ: OhI’AlL wmernings 11826 kC. ’ES-N- B,.,.‘,E,Q,Nlc :(00:(5‘ f,:,‘_':‘_"d.,,
o (383 maten "AELETLIAY 12780 ke, GBC |- muawm 10840 ke, KWV
HEUSE " LONDON. ENGLA 91 14485 kc. TGF | rudiy, fNotano il 0 S — S N

9 a.m.-12 n.. 3:40-5:45 p.m. Calis_ships LONDON. ENGLAND works with Hawall evenings.

15120 Kc. HV.I GUA!;I"‘EMM?IZVI’N%IT\’“ Guar. | 12396 kc. CTIGO __ 1:15-3:15 a.m.. irregular 10770W

VATICAN CITY 14485 kc. YNA ;:,, "““‘,'“ "“'“'-'GA% . 11810 2|5(::.'.m:tHJ4ABA O audiy, E"NGLAND
1030 te |g‘5‘.l .m., sxsept .c.MANAGza_Z| ﬂfg:'n““_u Thur., Fri. 1:00-2:15 Dlll .MEDELI?INBOG%L.‘:MBIA sw"‘y Austral, ..r'y . m
ut.l_llolﬂ.ls a.m. Phones WNC daytime ] 12325 kc. DAF 11:30 a.m.-l I. . 8:30-10:30 10740 kc- *JVM
15110 k. %DJL 14435 ke.  HRLS | “Choropticn, GERmANY 11810 k. *2RO | 5w T ™ ean
-B- 19.85 moters 20.7) meters _Works German ships daytime B Broadeasts Tues, and Fri. 2.3
BROADCAST NG unuss S uacanme. ToNbURAS PP ——— 23.4 metery p.m.. Phones U.S. 2-7 am.
BERLIN. GERMA Works WNC davtime | 12290 kc. GBU Via ulomm 5 N
frreaular 1% sn'|%°45'=m - 14485 kc HRF | ©c- _ 2641 meters paity oHOME. ITALY | 10675 kc. WNB
15090 kc.  RKI 20,71 meters CalsRY.C aftarneen | 530 . o e ams Son | CLAwRENCEVIELE. N. ).

m. b

NDURAS 8i43-9, 1130 a.m.-5:30 p.m.

“B.C 188 maters Feoyerdnind ionoy 12250 ke, TYB | Al won.) bl éimn: | 10—;-1','6“;"#'3'“

Phones Tashkent near 7 a.m. | 14470 ke WMEF | -6 2449 metens _ 730 pem. C. *

and Telavs RNE on Sundays | OOID NS PARIS. FRANCE 11795 Kc. DJO | © L anZillove ..
L L LAWRENCEVILLE: M. J. a 25.43_meters Broadeusts Thurs.. Sun.

i PSD Phenes Enpland 12235 l(c. TFJ) CEROADCASTING HOUSE. | 8:308 p.m.. Daily 7.7:15 B.m.
15070 hcg . morning _and afternssa .B.C- 24.52 meters BERLIINr.re.GuIE.I:MA NY | 10660 kc- *.IVN
g.'ﬂ ?‘EY Mé‘u‘.‘n’:? MsrrlAz.:,h 14460 kc- DZH ;h%:elsjé:w'll:ndlsn%:l#ge 11790 '( WIXAL -8,C- 28.14 moaters
——- Sarafs. daviime I?EchsPDSTZENg;?ALAMT P 8. 25 Es- meters Phn’-'nzémnoﬁp!m
15055 kc. WNC zeesen, GerMany | 12215 kc. TYA BOSTON, MASS. Breadeasts dally 12 m-{ am.,
C mialfan, "FLORIDA W e e e IS e " un. I;‘; pme __Mon. and Thurs. 4:5 p.m.
cus” Conial Amorics dtims | 14440 ke,  GBW | ¥ TISURY ™ | 11770 ke, 4 DJD | 10550 ke, | WOK
14980 kc. KAY | S o d89° éNatano 12150 kc. GBS | “%3roantAsTING Mouse, “w“"“‘”""‘ N J
“G- 2003 meters ___Calls U.S.A. aftornesn € oA maters 1 ERLIN, O RMAN Y s0. Arge.. a_r.'l" Perv. nights
___Phones Pacifie lsim | 12990 ke. GBA ___Calls_N.Y.C., sfterncon _ iess e, . | 10520 kc. VLK
14970 kc. LZA | 21,44 meters 12130 kc. DZE | 11760 kc. -c- 28.51
B.C 20.04 meters RUGBY, ENGLAND .C. )( 24,73 maters 8 25.50 m BYDNEY. AUS‘I’RALIA
R 3 Calls -8- . eters - Calls_Rugby, early a.m.
RADIO GARATA, RE cusposrz:nsruum “RADIO PODEBRADY
SOFIA, BULGARIA Buenos Aires. iate afterness ZEESEN. GERMANY CZECHOSLOVAKIA 10430 k¢ YBG
Brudush s:m 12:30-8 a.m.. works nllone and tests 'I’utum 2 p.m. -2 a.m. -
10" a.m-4:30 som. Daily 3 i 13820 kc. suz irregularly -c- 28.76 m
am. Tues and Thurs., I- .C- 21.71 meters 11750 kc. *GSD MEDAN, SUMATRA
14960 k PSF ABOU ZABAL. EGYPT 12060 kc. PDV | .07 oo meters 5:30-8:30 a. m.. 7:30-8:30 p. m,
s wi 1t - .G
14 20::3 e or s"’_lz plfyr:.“_ 'l"" K“'"r'z:’:'de‘lm":ﬂl".?‘“ “gugsé;t:g:{';‘:&{salugn ?2:0.420 '(C. o 'mXGW
LTLHC ,’,,‘,‘,",',E{{.‘,g‘,w,“}{.‘,l,'} 13690 kc. KKZ 12000 ke RNE | 17715545 pm.. &8, o-11 bm.. c_"fmnrggnﬁk SuiNa
Ime ) 'cim c%hﬂu"»'ff%’hmus o 'met - i hlhliaihd PHI 8. m. and California late evening
LINAS, CAL. . U .
14950 k::; HJB NS s“yoggyvg“t;m 5.5 R 1‘,1733| ég, — 10410 k::o. . PDK
c.ﬁ?av?;e gfyhm. 13635 kc- SPW Dally lzsazanl: frregular c.".o}“‘”;(so":}g-:"t"n

14940 kc. HII B WARSAW. POLAND 11991 kc. FZS2 11720 kc. wCJRX | 10410 kc. KES

Mon., Wed., Fri. 11:30 a.m.- -B- 5.6 melers
i 5,02 meters WINNIFEGT CANADA S e stere

“Ceiupan TRUIILL, D.A. lrregullzr:saot other times C BAIGON, INDOCHINA Daily. 8 p, Mm.-12 m BOLINAS, CALIF.
Prows WNE Gt | 33690 kea YK | gqoems im0t | 19715 ke, A TPAS | 10350 ke, LSX
14940 kc. HJA3 i 22,04 moters 11950 kc- KKQ | . 25,61 meters . 28 ;:; moters
.C- meters KEMIKAWA-CHO. CHIBA- o X. 10 meters “RAD|0O COLONIAL" MONTE GRANDE.
BARRANQUlLLA, coL. KEN. JAPAN BOLINAB CALIF. PARIS. FRANCE ARGENTINA
works WNC daytime Phones California till 11 p. m. | _ Tests, Irregularly, evenings 95 5l.'a -9 I.'llgl'llll Tests |rrlnll|lr=¥h1" p.m.-12 mid.
14845 kc. 0CJ2 | 13585 kc. GBB 11940 kc. FTA | i:5¢can b 73
. L - T C RuBY. ENGLAND “Care. ASSiSE. FRANGE 13:680 !:23- metors — ?0230 ls‘nc: CLLE
works other S.A. statlons vi:nlh P%nnn CNR morning. KAHUKU, HAWAL RUVSSELEDE BELGIUM
daytime Eoypt & Canada, afteracons Hurlingham. Arge.. nights Tests in the evening Broadeasts 1:30-3 P

CAll Schedules Eastern Standard Time)
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10300 kc.

-C- 29.13 meters

HURLINGHAM., ARGENTINA

___Calis Europe, evenings

10290 kc. DZC

-X- 29.16 meters

HEICHSPOSTZENSTHA-
LAMPT. ZEESEN
GEHMAN

Broadeasis Irregularly

10260 kc. PMN

+B-C- 29.74 meters
BANDOENG, JAVA
Calls Australia 5 a,m,
Broadcasts Daily exc. Sat. 6-7:30
p.m.. 10:30 p.m..2 a.m., 5:30-
10:30 or II:m Sat. 5:30-11:30
am. 7:30 pn.-2 a.m. (Sun.)

10250 kc.  LSK3

R+ 29.27 meters

HURLINGHAM., ARGENTINA

Calis Europe and U. 8., after-
noon and evening

10220 kc. PSH
«C- 29.35 meters

“RI0 DE JANEIRO. BRAZIL
10170 kc. RIO

-G~ 29.5 meters
BAKOU, U. s S.R,
Works with Moscow

p.m..3 &.m
10169 kc. HSJ
BANGKOKe SIAM

-CX- 29.5 meter

Tes(s 9-10 5"rlrur Mon.. Wed..
10140 ke. OPM
-G~ 295

9 meters
LEOPOLDVlLLE BELGIAN
CONGO

Phones around 3 a.m. and |-
4 p.m.

10080 kc.  RIR
«C. 29.76 meters
TIFLIS, U.S.S.R
Works \v:':z\r'm:l;cow early
10070 kc. EDM-EHY
-C- 29.79 m

eters
MADRID SPAIN
Works with S. America evenings

10055 kc. ZFB

-C- 20.84 meters
HAMILTON, BERMUDA
Phones N. Y. C. daytime

10055 I(c. SuUv

-C- 9.84 meters
ABOU ZABAL EGVPT
Works with Europe 1-6 p.m.

10042 Kkc. DZB

-X- 29_87 meters
ZEESEN. GERMANY
Works with Central Ameriea and
‘ests p.m,

9990 kc. KAZ

-C- 30.03 meters
MANILLA. P.

Works with Java. Cal. and ships
early Mefning

9950 kc.

-Ce 30.15
RUGBY, ENGLAND
__ Calls N.Y.C. evening

9930 kc. HKB

-C- 30,21 meters
BOGOTA COL
Phones Ris de J-nuro “evenings

9890 kc. LSN

«Ca 30.33 m
HURLINGHAM,
Calls New York. svenings

9870 kc. WON
«C- 30,4 maters
LAWRENCEVILLE. N. ).
Phones England, evening

9860 kc. *EAQ |
-B- 3043 meters
0. Box 95
MADH!D. SPAIN
y 5:15-9:30 p.m.:
Saturday alse 12 n.-2 p.m.

9840 kc. JYS

0.49 meters
KEMIKAWA CHO, CHIBA-
KEN. JAPAN

Irregular, 11:30 p.tw.-3 a.m.

9840 kc. TIANRH

-B. 30.5 meters
AMANDO CESPEDES MARIN,
AP AHTADO 40.
HEREDIA CO%IA RICA
Daity 8:3 30 10,

1:30 p.m.-12 m.
9830 kc. cocQ
=B«

meters

30,55 meters
HAVANA. CUBA
Evenings

eters
ARGENTINA |

LSL2 | 9800 kc.

LS | 9580 kc.

-C- 30.81 meters «B- 31.32 meters -C- 32.72
MONTE GRANDE, DAVENTRY. { C AWRENCEVILLE N. 1.
Tnu lrrunu'rlrly HOUBE LOBN“DUOAN e’?EmGD — Fmnyt Englond, evenlng
9790 ke GCW 68, 9-11 p.m. 9150 kc. YVR
. -C- 32.79 met
-C. 30,84 meters [ 9580 kc. *VK3|—R MARACAY, VENEZUELA
CRI?GBNY'V %NGL“A#RI' B Ra::;uh ms.:‘emm _Works with Elrnlu afterncons.
alls » re 3
Postmarter Gons. Deot. | 9125 ke HAT4
9760 ke, VLI-VLZ2 |  Fonmin Gl doe | RO KE K
. 30.74 MELBOURNE. AUSTRALIA | ..,,“',,OL’";B‘“ “
SALe AT Fineess | S8 70 hm exeent Sun. | GYALI-uT, 22
ey g AUSTRALIA 9_5l7'ﬂ Fr. 10 melmx'_( Buosugnsrsguucmv
A RAL 0 kc * unday B.m.
Ph J d N, Zealand .
" Sy 2 WESTINGHOUSE ELECTRIC 9060 k. TFK
9750 kc. WOF ey iV T LAk D
G- 30.77 meters SPRINGFIELD, MASS. Phones London afternoons.

LAWRENCEVILLE, N. J,

4:30-8:30 a.m.. 9301|30 &.m,

Relays WBZ, 6 a.m.-12 m.

-C. 32.15
DRUMHONDVILLE CANADA
_ Phones England Irregularly

Sun. 12:30.2:30 a

Broadcasts irregularly.

% GSC | 9170 kc.

WNA

-C- 36.65 meters
RIO DE JANEIRO BRAZIL

CNR |

~ Irreqularly
?35.90 ",?;s"ﬁ..‘."’.,?x“” J 9280 kc. GCB  go36 ke,
PHILADELPHIA PA. -Ce 32.33 meters -B- meters
Dally 1) a.me? Bom. I cails ‘Caae & Eoret. sveninss | smdan Moooc
ails Can. oyst. evenings unday, 2:30-5 p. m.

| Works with Europe 4.6 p.m.

pines,

|

Phones England, evening __ Sun?am-12m. WOT
I s YA C. GCS
9710 kc' GCA 9565 kc' UB -C- 33.26 maelers .
«C- 30.89 meters -8- 31.36 meters RUGBY. ENGLAND
RUGEY, ENGLAND BOMBAY. INOIA _ Calls N.Y.C.. evenings
Calls Arge. & Brazil, evenings {1 a.m.-12:30 p.m., Wed., — -
9675 kc. DZA nEcD i"'""-,- 8at. DA 9010 kc. KEJ
-C- -C. 33.3 meters
C Zeesen. szmzuz . | B 3(,:;, - .:_* RBOLINAS. ‘CAL.
\ATLS TR "5'“7“0_‘"“" £eacs BROADCASTING HOUSE. | ;,5.;.,,,, in evening val,vu |
9660 kc. CQN 12:05-5:15 a.m., 4:50-10:45 p.m. 5 kc.
.B- 31.07 meters 9550 kc HleBE .C- 33.43 meters
LYY a3 -B. %] "86'.):”? Works \':i'ngEEnEial:: ?JAmornln!
Mon. and Fri. 7-8:30 a.m.
9650 ke.  YDEB mg;:t;iygo_goggnﬂnm 8795 kc. HKV
C. Mon. also 10 p.m.-12 m. -B- 34.09 meters
-8. 31.09 meters ' = l BOGOTA, COLOMEBIA
soptiLROM. 9540 kc. *DJN Irreguiar; 6:30 p.m.-12 m.
Daily exe. Sat. 6.7:30 pim.. 5:30- | CRRERLIN GERMARYSE | _807_75 kﬁ}, . PNJ i
10:30 or i1°a.m., Sat. S30-11:30 | 12.05.5:45 a.m.. 4:50-10:45 p.m. MARATS L
9650 kc. *CTIAA ?330 |§<I=-°* YVZXAF Phones Java around 4 a. m.
.8. 31,09 meter GENERAL ELECTRIC co. 8765 kc. DAF
ety | SRV | S
ORI P, | (IR MR ety
9650 ke. DGU | 5.7 sido meters 8760 ke, GCQ
-C- 31,00 meters [ a'ﬂnov'u":’ﬁws" n T s metens
_w«ﬂﬁﬁ."éogfcﬂir:x;nm_ 9526 :k(;.— - ngs Calls SBA'frie': afternoon
9645 kc. YNLF | -B- 31,51 meters 8750 '(C- ZCK
-B. 31.1 mete Moeity 2 5 :30 o B onE RN TN
nMsAﬂnGU‘z 30' ‘33‘2‘56‘_ _Sun.. Wed. and Frio 6.8 o paily (Folars TBW
o 10 9.m - | 9510 kc. w VKIME Ti:n: :bdd'n?ﬁ'é %ual S
-B- . [ [4 m.
93640 l?l:l'z vors LRX ABuALaAa'A‘?r"’LE“'BHWInELEn. 87:;) ;‘- 6-11_a.m. ‘; s
Bl -1 . me
it .0 c.
BUENOSEAlﬁElS,.NADI?GENTINA n:n.ao'lﬂn?zmnusmuu I-C-
5-9 p.m. _ | __Daily exe. Sun. 47 & cﬂﬁﬂlvnmfﬂleANnD
9635 kc 2RO | 9510 kc. *GSB [ RO
B ra, l?""gora‘é":lfuv 8 gIAfISENmT.:i." '8°6'80 |§C-s Meters GBC
diaplity | v RUGBY, ENGLAND
9615 ke, MILABP | Mok shouti AR | e et GeTa
Ce LD el p-m- C.
N L ) 93500 ke. meters HIU | x-, GENERAL COMEZ
) atinidine e R “NATIONAL RAILWAYS 530600 65" pa Bhuity
Sun. 10 a.m.-| p.m.. 3.6 .m | BUENAVENL‘:"‘- COLOM- _._e_nent' Sat. and Sun,
9605 kc. HP5J | _Mor. weo. Fri.e-iiem | 8590 ke,  YNVA
o HHRCIID. 9500 ke. PRF5 | -, NAnal:AM N"ﬁ:tirr’un VA
PANANA TV FANAMA | “Rio e’ 5»‘4:7%"'351“". |II 0:9:0 o
11:45 a.m.-1 p.m.. 7:30-10 p.m Irregutarly 4:45.5245 p 8(:560 kg:,',_., ' woo
9600 kc. CBSGO 9490 kc. XGOX " OGEAN GATE. N. I
-B- SAN?"'II’?GSI“E?HLE | .B- N;;l,(s Gm“c,., ) _ Calls ships irreouI.r
5595 i:xw o.m. on HEL I 600 540 am. Sun. 730 | 8400 ke, HC2AT
| C. * 3 _ | -B- 35.71 meters
B. 3127 meters 9450 kc. TGW Gu.SAS%'h“:c‘h’luon
LEAGUE OF NATIONS | -B. 31.75 meters 8-11
g‘,"ﬁ;’," %‘;(',T},ES"L"‘D MINISTHE de. FOMENTO | 3
[ on a1 1S wme GUATEMALA CITY. 8380 ke, ~ IAC
9595 kc. HH3W D::" s'.lt agmn :nnsm: m7-8(s?m } - Pill.m]:l‘i;‘
-B- 31.27 meters >
A .
romr it taam | U2B ke, HCOCH TRl ke, HCIB
:d _ 2 B'ST.. VEDADO, QUITO. ECUADOR
93590 k;;(j:;s * c" U’:IAI)\!’?S':AM (:7U°B£ SUII7-.|||| u;mn.‘. eIlz':el':.t: “:‘I?Il‘g‘%-m.
~B aters
NGt o | wabelfen™ | 8190 ke,  XEME
Ep O | 9415 ke. PLV | et s
Iv | «c- 31.8 [\ AMERIDA. YUCATAN
9590 kc. % VKZME BANDOENG. JAVA R R UC AL AN
-B. 31.28 meters Phones Holland around 9:45 ».m. 10 aum.--12 n., 6 D.m.-12 m
AMALGAMATED 'WIRELESS. 9330 k CGA4 b m U (b ;]
SYDNEY, AUSTRALIA C. 8185 kc. PSK

7975 ke. HC2TC

-B- 37.62_meters
QUITO, ECUADOR
Thurs., Sun. at 8 p.m.

7901 kc. LSL

HURLINGHAM AHGENTINA
Calls Brull night

7880 kc. eton JYR
KEMIKAWA cHo (SHIBA-
KEN, 1a
5% ',

7860 kc. - SUX

-C- 38,17 meters
ABOU ZABAL., EGYPT

7854 kc. HC2JSB
GUAVAatlUIILI;EcUADOH
7799 kc. *HBP

47
LEAGUE OF NATIONS.
GENEVA, SWITZERLAND
5:30.6:15 ._m., Saturday

7715 kc. KEE
-C- 38.89 meters
BOLINAS, CAL.
Relays NBC & CpS$
Programs in evening irregularly

7630 kc. ZHJ |
-8- 39.32 meters
PENANG. MALAVA |
Dally 7-9 o
also Sat. 11 p.m.. IAM (Sun.)
7626 kc. RIM
«C-

39.34 meters
TACHKENT, U.S.S.R.
Works with Moscow early

morning

7610 kc. KwWX
-C- 39.42 meters

DIXON,. CAL,
Works with Hawaii. Philip.
Java and Japan nights.

7550 kc. TISWS

-B. 39.74 maters
“"ECOS DEL PACIFICB"
P. 0. BOX 75 PUNTA
ARENAS, COSTA RICA

6 p.m.-12 m,
7520 ke. KKH
-C- 39.89 maters
KAHUKU., HAWAII

Werks with Dixon and broad-
casts irregularly npights

7510 kc. JVP
-B,C- 39.95 meters

NAZAKI,_jAP_A_Nr
7500 kc. RKI
-C- 40 meters

MOSCOW, U, S S.R.

Wnrkl l-'nM early a.m,

7390 kc. ZLT2
-C- 40.6 meters

WELLINGTON, N.Z.
Works with sydney 3-7 am.

7380 kc. XECR

2 40.65 meters
FOREIGN 0FF|CE
MEXICO CITY, MEX,
Sun 6-7 p.m.

7281 kc. HJ1ABD

1.04 meters
CARTAGENA COLO.
Irregularly. evenings

7100 kc. HKE
+B- 42 25 meters
BOGOTA, COL., 8. A.
Tue. and Sat. 8-9 g m.; i Men.
& Thurs. 6:30.
7080 kc. VP3MR
42.68 meters

GUI-

GEOHGETDWN Bﬂl
ANA

Sun. 745 |0|5 &M,
Daily 4:45-8:45 p.m.

7074 kc. HJ1ABK {
.B- 42.69 meters
BOLIVIA

BARHANQUILLA H)LGMBIA
Sun. 3.6 p.m |

7030 kc. HRP1 |

-B- 42.67 meters
SAN PEORO SULA,
ONDURAS f
Reported on this and other waves
irreguiarly in evening 1

6996 kc. PZH

-B- 42.88 melers
P. 0. BOX 18,
PARAMIRABO. DUTCH
GUIANA
Sun. 9:36-11:36
Man. and Fri. 5:36- 9 35 p-m.
Tues. IndzThur 8:36-10:36 a.m.,
n.m.
Wed. 336436 536936 o.m.
Sat. 2:36-4:36 p.m

(Al 8Schedules Eastern Standard Time)
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352 S
HORT WAVE CRAFT for OCTOBER
?376 k‘(a:. . HCETC 6477 kc. HI4V ' 6140 k o y 1936
[ATRo BoLivan Beiunad ThUTILL g L J WBXK | 6097 kc. zT e
. ECUADOR 1 RUILLO, D.R. WE 9.86 meters J 1 6042 k H

Thurs, iHIF 930 p.m. LA VOZ de LA MARINA STINGHOUSE ELEC -B- 49.2 meter C. JIABG

69 .| 11:40 aim.-1:40 pom.,5:10-9 il AFRICAN BROADCAS ok 48.65 meter
05 kc. GDS | L L 40 | PITTSBURGH. PA. co. TING |  EMISORA ATLANTICO
-C- 43.45 meters | Relays KDKA “""ANNESBUHG SOUTH BARRANQUILLA, COCLo

RUGBY. ENGLAND | 6450 kc. HJ4ABC | 8bmei2m | s FRICA, t am.- It p.m,

Calls N.Y.C. svening -8 4GS\ meters | 6135 kc. HJ1ABB | (2330 F.':,. 1145 o, Sun. L1 &.m.- § p.m.
stso kc. KEL GAEARTADG e | B aeD meer Man,-8at. '3 3 3"7 ay) 63040 ke. WAXB
-X- 43.70_moters 0oam-2 N B-1) | BA LUA. COL., 8. A, | Sun. 8-10:15 e P | B e YRR

BOLINAS, CALIF. B | 1130 aet poed 430: 034 . 1250:3 mm: | Aglaya BEACH. FLA.
" .T;tllzln:n'u‘li.r'w' 6:25 kcs- WIXES sTs_sl_r;(l p.m.; 4:30.10 p.m. 63092 ke. HJ4ABE --y;swnlon 1 5.2 o
- A B- 2m
6850 k. TI6OW  Mthi e co. a9 He. HISN medLELN CoLo 6040 kc. PRAS
48.9 mete D B
sz 43.8 maters o T SANTIAGOD. L sy 40 am.i2 ., 61030 49.67 maters
PUENI?TAO dI:IIMCAHIBE ’ 6 ays WMIMIF . 6:40.9: 10 p.m p.m. RADIO CLUHGOF
ON. COST r — 0
lruvularl;lgAS.Bﬂ pm,_ * 484-20 klf;:i meters Hl1s -681-'35 klcs-g |;I14ABP '630'90 k::;S mt*Cch | |P3£':'.‘HAM‘B.¥§‘? Fnl'?Adllll'iy
y 8-9:30 P PUE N aters
6800 k‘(‘:.2 HI7P | “5;4“?::}-':9-5?;3'11%."'5;05.?‘ I nel.r,ggji‘l*ég Sov. uégl?;?}g'.%z‘,‘.?n‘ | .6340 '(‘(.?-“*WIXAL
EMIsonu 12 maters 7:40, 9:40-11:40 p.m. 6132 m. a.m..11:45 p.m. Bosro""'"‘"
om0 con: | G410 ke, | TIPG (132ke, HIX 8090ke,  VESB) e T e
Daity exe. Sat. dPs. o ol 46.8 meters | CIUDAD TRUJILLO SAINT J0 28 '““" oL
R R A P an, SAb I oS 2.0 WD o | 6040 ke, YDA
6 TS m..m am. | _in-‘zln-gvi %A“v;oc;o':n | Tues _=.m.'.:"_ PR u';".'.'.,i. 6085 kc. HJSABD % ':sl.s% ;’nmn
6780 "3',5 HiH | 6400 ke. 'i‘(vggc ; 6130 ke. TGXA -".:Lc,‘kv‘g-,’[,;'v;m.. m's‘(‘,","..f";'f;mso_g., Java
SANDBE?SPC"' MACORIS -c‘““cAss VENEIUELA Biornat i BERAL PRO 12 ""'5:.".‘;..""':SL505“!?9|.:0 p.m. 288, (Bu.) :
o S AT 6380 ke, | YVARC | ERMG leix | 6083 ke | VQTLO 6030 ke, A HPSB
= m 156 _pom. | c_ ViR Heard in th B- 49.31 meter i 75 moters
6(:755 ke. WOA I CARAGAS vEuzzusuc 6130 kc- "' “EI;;CD "':':“""elm5 gm’:-ﬁ“:fﬁo n"-‘."“‘.:'o‘ %l'?" fa.
L 41 meters [ 5:30-9:30 -B- 48.9 a.m.-2:30 p.m. Al 8:30. -e 1B.m., 7-10:30 B.m.
LAWRENc p.m. o 4 met m. 9:30
6 __Phenss En‘g}’.‘,h,LE“.m"j 6316 kc. le cALté \‘f;Oly DZEL"‘V’IERDEA.;)Q 7!?300"1.;?3‘53‘3.'.:.;.“';"" s‘|t| 68030 kc- VESCA
"B 9 N a.m.-2 p. _- *
750 ke. VT clunaD TR Relays CMGD. 11 am.-13 | 6080 - CALGARY. ALBERT
a0 o L LI g’ﬂulmcmmnusjr Uetic (ONpm=ESun:u12 ko pm. | B kc,' CP5 | Thur 0 um.-2 an‘ ?r‘l.")
_ .- unt i
I N 6130 ke, ZGE | i’ P R X A
. 0 Sat. 5:10-11:10 B 94 meter 09 m 3 am:12. 0
Sun.. 11 pom K H
6710 ke, HTIEP 5300 ke, W}"{RM oo e fso ke, . HPSF 8025 ke, HJ1ABJ
LAVOZ DEL TROPIC -B. Ry coioe a0 Bk CARLION HOT N T A AT
SAN o 2 meter: . m. EL t A MARTA. COLO.
ARINSS 7B Too Paamaly® FehErueca | 6130 ke, S VEGHX | "1 wniyd am Tt 6020 he b, iyt Wad.
:30 pm.________ | "B 48.94 meter c .
15282 ke, C P.D. BOX 69 ! . DJC
6672 kc. - - YVQ | e e mctersOSWR Fiton. f?r’.‘ Q‘Sx CAnana !5280 kf' WIXAA | CinoandirNe"H
"BARAcn VENEZUELA SANCT! 5PIRITUS, a.m.-1 p.m., BHicaco FEOERATIO | T
_Broadeasts Sat. 68 pm, | oo 46 S {rus; cuea | P 13 o gt om0 CHICAGD. " I 6020 kc. EUW
6650 ke, .. IAC 6280 ke.  HIG ¢1 Bt ncnd s unday. Haabe VoL AL ol
cul o ITALY Porupad TRUTILL .9122 ke. HJ3ABX | S rhira, St i T2 e | AV ok CRUZ: MEX. O
6635 i | 708 N V2:96. 21 “La voz‘ TS A | 6079 kc.  DIJM | .., LICE e iy
kc. *HC2RL 3 H0-9:40 P CALLE 14, Ne (2% B a3 meters |6018 kc 1
B 4831 mete 235 kc. HRD Go‘?“ gOLOMBu ‘ "3333‘3""“ uoua: -B. e ZH1
BOX 750" GUAYAQUIL. | “®La voi'DE ATIR 5130 L 2 em | E072 ) IN. GER RADIO SERVIGE CO
it A S m | ofsf Mo | B e *W2XE 5172 ke, OER2 | siHaRFSRETAALEY
0 . M. -1l p.m.. Sat., . .02 meters e 1 m Mon.. :
8630 ke.  HIT | 230 ke B 2PN |y anisToe u v, o et Wiy, G R
-B- = N ather Sunday 5: 8
1%y vor 8 BlYeron. (6230 Kke.  OAX4G g;50') so 2V v. o 6070 ke. YVIRMO w0
R I a2z 6120 ke. XEFT | “Manacatid. VElezueLa 6015 ke, HISU
| BT S 12200-1:40 p n.. PR rhab PERU AV, IND'M meters 6 p.m.-12 m “SANT 49,88 metors
ST gl i gt foi pally 7-10:30 om. T QE:B,%:%'SX?& 63070 ke. HJAABC SAUERGS, Bon: Rep
6625 ke. xPRADO 5L ke, HIIA snliin ForAE T e pEME T 1 e
-B. 45.28 ‘meters -B- meter i m.+4 p.m.. 9 p.m.-12 -1l _am.,. 7-8 or 9 b, m. 6012 k 4
[ RIOB . D. m: Lk C.
B it v S e,?ﬂ’r‘u?éh".:‘g.:*““ S ke, 6070 ke.  VEICS | * ot B s
- Ladelotush U a
6600 k(s:.‘ HISA rdogin . m | B 2 L’.ﬁ-"ﬁ“.'é‘ag"‘zs (b (L LY 2';%%;}"%0'5‘%
“Givoap ‘I'RalEJTI'LLo DOM. | 6175 kc. HJZABA ' Rélnég"%%tgegﬁ?l"' 1130 n':m“?f';a.';o A b "‘zivpm 411 pm.
Irfegstar -B- TUN’%S'CO ater 61 Testing 2 p.m.-2 a.m. 6-7:30 ll!m m- Dl”y 1 6010 kc. *coco
UNIA, C ngomsu 10 kec. VUC 6 8- 49
63558 kc. HI4D 61;1 k'— 0 p.m ; -B- GALG31"1' meters 3065 k49c. HJaABL e '92 "lexhna
.B- f -B- 46 ANA.
Erupn ST oom. | rperr 4 _XEXA | oG i - T MR b
Exeatt SU: REPOBLIC | ogpr. OF c‘.??“%‘;‘?" 6186? AR L “p.m. Sat, 5: A2 BT 30 Sal. also 11230 mom.-2 a.m
m.; 4:40.7 -
! 6550 = 40 p.m. I TN e k_f- HJ4ABB 6060 kc. *WSXAL 6005 kc. HP5K
) |TIRcc 63170 ke. H-|3ABF MANIZALES, "3o0. 6. A scaosug"'“n.\n'm co R N
RAD .S me oLko !62 . 0. Box 176 RP. c v
orogfih dagoutes oodh O gt | B L R w0 L A M A
E. COSTA RICA 23305 p. m. m.; | — dlays WLVI Boem.
Sun. 1) a.m.-2 - 6160 .
pom "-"?:“¥||I:3| nsuiuppm," gg ‘B.cAnAkﬁy ﬁxvsnc 63100 kcs-la*W3XAL 68060 ks. W3XAU | 63005 kg.s *CFCX

- . 0 .m. CAS t -8- 30 meters c 96 me
6545 kc. YV11IREB 61'516‘" -2 P, mvENE,z.L;':,E&':“ N‘::’NAL BROADCASTING P"'%’:ﬂf}'\"v’g:u PA. ' CANAR:):#REMA‘LRE;(')UNEI co..
B 45.84 meters ) kc . UND BRDOK N. J. — 7 p.m.-10 p.m | CAN. .

“ECOS d " . CS Relays WiZ ——-2 m. Relays CFCF 6 a.m..11:

BQL",‘;Q:‘O" ig&ggﬁgc‘ | +B. L|3308N7a ;:;':E{»i'c L r“Sndnlfn w;:ln“ldl"n Saturday. 6060 kc. OXY | g:n,_g. l.m:”);l'_sl~:,§mlt'm..
. 6-10:30 fm. 7-8:30 a.m., 2.7 AL 6 pom.-12 m. -B- 49,50 meters 6000 k BC
520k, K YVGRY S1SDke. *CIRO 100 ke, wwoxcp St donn N "o
SLiE tm B- AT : M
l‘:AkEmchMp HYENSEIDUELA WINNlPa:cg "MAN CANADA = SUn TE&'C:IF?'-ADIFLLCD 68050 kc. HJ3ABD | S pme _Sun. 9‘lls|n'?m.
3 v 5-1 . " 0 o, Thurs., L 12 m.- 4
P P e v Dl g e | ety Beagne. JER0LT S LU
R L 1 e O e Gt P Rl b R A
ARTADO 623 AR 43.8 C. HI3C | -+ 59 pm. ' o b LI tAHl
CIUDAD TRU BOX (37 meters 8 am.-1 em.
! D . B v 1 a7, BANTIAGO. CUBA Tia voz‘gozsmmo 6045 kc. HI9B | 5988 k ]
L 7:40 p.m. e A o R T I - 0PULCE" | B AN ite c. HJ2ABD
2 am = g?l‘)lm - 25 p.m., P ssnTlAGO .B.BUCASROA“'AN ers
. p.m_.i,t_ | trrequiar 8 anEPu o, 1" 30 mm -lz 306;: cnsLso.
(Al Sehedules Eastern Standard Time) -
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SHORT WAVE CRAFT for OCTOBER, 1936 353
5980 kc. XEWI | 5885 kc. HCK | 5800 kc. w YV2RC | 5145 kc. PMY | 4600 kc. HC2ET
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Alphabetical List of S-W Stations

CALL FREQ. |CALL
CB960 9.06 me. | GAB
CEC 19.68 GAD
CEC 15.87 GAP
CEC 10.67 GAQ
CGA3 13.29 GAS
CGAS 9.33 GAU
CJA3 11.41 GAW
CJRO 6.15 GBA
CIRX 11.72 GBB
CNR 12.83 GBC
CNR 8.04 GBC
CcoCD 6.13 GBC
COCH 9.43 GBC
cocCo 8.01 GBL
cocQ 9.82 GBP
COKG 6.15 GBS
c093Q 8.67 GBU
CO9WR  6.28 GBW
CPS 6.08 GCA
CQN 9.66 GCB
CRCX 8.09 GCI
CSL 8.15 GCJ
CT1AA 9.65 GCQ
CTiGO 12.40 GCS
CT2A) 4.00 GCU
DAF 12.33 GCwW
DAF 8.77 GDB
DFB 17.52 GDS
DGU 9.850 GDW
DJA 9.560 GSB
DJB 15.20 GSC
DJC 6.02 GSD
DJID 11.77 GSE
DJE 17.76 GSF
DJL 15.11 GSG
DIM 6.08 GSH
DJN 9.54 GSI
DJO 118 GS)
DJP 11.86 GSN
DIQ 15.28 GSO
DJR 15.34 GSP
DZA 9.68 HAS3
DZB 10.04 HAT4
DZC 10.29 HBJ
DZE 12.13 HBL
DZG 15.36 HBP
DZH 14.46 HCETC
EAQ 9.86 HCJIB
EDM 20.86 HCK
EDM 10.07 HC2AT
EHY 20.86 HC2ET
EHY 10.07 HC2JSB
FTA 11.94 HC2RL
FTK 15.88 HC2TC
FTM 19.36 HH2S
FTO 18.25 | HH3W
FZR3 16.23 | [HIG
FZSs 18.35 HIH
FZS2 11.99 HlIl
GAA 20.38 HIL

By Call-Letter and Frequency

(Frequency in Megacycles)

'FRT‘Q CALL FRIQ. | C\LL FREQ. | C\LT T FREQ. | CALL FREQ. | CALL FREQ.
HIT 6.63 | 1AC 17.76 me. | ORG 19.20 me | TYA 12.22 me. | W3XAL 17.78 mo
19 43 me | HIX 6.13 me. | 1AC 12.80 ORK 1033 TYR 12 25 W3XAL 8.10
19.16 HIZ 6.32 ] 1AC 8.38 oxXyY 6.06 TYF 14.64 WIXAU  9.59
18.97 HHA 8.19 1AC 6.65 PC) 15.22 VESBJS 6.09 W3IXAU  6.06
18.31 HIL 5.86 iDv 13.39 PCJ 9.59 VESBK 1.79 W3XL 17.31
18.62 HI1S 6.42 | 12RO 11.81 PCV 17 81 VEICA 6.03 WiXB 6.04
18.20 HI3C 6.10 2RO 9.64 PDK 10.41 VESCS 6.07 WAXCA 31.60
13.99 Hi3u 6.02 IVE 15.66 PDV 12.06 VESDR 601 WEXAL 6.08
13.50 HI4D 6.36 IVF 15.62 PHI 17.78 VEIHX 6.13 WEBXK 21.54
17.08 Hi4V 6.45 VH 14.60 PHI 11.73 vIZ3 11.56 WEXK 15.21
12.78 HISN 6.14 wm 10.74 PLE 18.83 VKZME 9.59 WEBXK 11.87
8.68 HI7P 8.80 VN 10.66 PLP 9.42 VKILR 9.38 WEXK 8.14
4.98 HISA 6.60 we 7.51 PLV 11.00 VK3IME 9.51 WBXWJ  31.60
14.65 HIB 6.05 NT 6.75 PMA 19.33 VLS 9.76 WIXAA 1183
10.77 HJA3 14.94 U 5.79 PMC 18.14 VLK 10.52 WIXAA 6.08
12.15 HIB 14.95 IYK 13.61 PMN 10.26 vLZ2 978 WIXBS 8.43
12.29 HIN 5.95 JIYR 7.88 PMY 515 vPD 13.08 WIXF 6.10
14.44 HJU 9.50 vs 0.84 PN 8.78 VPIMR 7.08 XBJQ 11.20
9.71 HJIABB 6.14 I¥YT 15.76 PPU 19.26 vQ7L0 8.08 XEBT 5.99
9.28 HJ1ABC 6.0 KAY 14.98 PRADO 6.63 VRR4 11.60 XECR 7.38
8.73 HMABD 7.23 KAZ 9.99 PRAS 6.04 vuB 9.57 XEFT 6.12
13.42 HMABE 9.55 KEE 7.72 PRFS 9.50 vuc 6.11 XEME 8.19
8.76 HJ1ABG 6.4 KEJ 9.01 PSA 21.08 VWY 8.98 XEUW 8.02
9.02 HJ1AB)  6.03 KEL 6.86 PSD 15.07 VWY2 17.51 EVI 5.98
995 J1AB 7.07 KES 10.41 PSF 14.96 WCN 5.08 XEXA 8.17
9.79 HIIABP  9.62 Kio 11.68 PSH 10.22 WKA 21.08 XGM 17.65
4.32 HJ2ABA 618 KKH 7.52 PSK 8.19 WKF 19 22 XGOX 9.49
6.91 HI2ABC  5.9% KKR 15.46 RIM 1525 WKK 21.42 XGW 10.42
4.82 HI2ABD 598 KKZ 13.69 RIM 7.63 WKN 1982 YBG 10.43
9.51 HIZABD 6.05 KTO 16.24 RIO 10.17 WLA 18.34 YDA 6.04
9.58 HI3ABF  6.17 KWO 15.42 RIR 10.08 WLK 16.27 YDA 3.04
11.75 HI3ABH 6.01 KWU 15.36 RKI 15.09 WMA 1339 YDB 965
11.88 HI3ABX 6.12 Kwv 10.84 RKI 7.50 WMF 1447 YDB 11.86
15.14 HJMABA 1181 KWX 7.61 RNE 120 WMN 14.39 YNA 14.49
17.79 HI4ABB 6.1t LKL 9.53 RV15 4.27 WNA 9.17 YNLF 9.65
2147 HJMABC .45 LRU 15.29 RV36 9.52 WNB 10.68 YVC 13.35
15.26 HJMABC 607 LRX 9.64 RV96 15.18 WNC 15.06 Yyvaq 8.67
21.53 HMABD 577 LSF 19.60 SPW 13.64 WND 4.10 YVR 18.30
11.82 HJMABE 6.09 LSG 19.90 sSuy 10.06 WOA 6.76 YVR 9.15
15.18 HIMABL  6.06 LS! 9.80 sSUX 7.86 WOB 5.85 YVZRC 5.80
5.31 HJMABP  6.14 LSK3 10.25 SUZ 13.82 WOF 14.47 YV3IRC 6.16
15.37 HISABD 6.09 LSL 15.81 TF) 12.24 WOoG 16.27 YVARC 6.38
9.13 KB 9.93 LSL2 10.30 TFK 9.06 WOK 10.55 ¥VWSRMO 585
14.54 HKE 7.10 LSM2 14.50 TFL 5.0 WON 9.87 ¥FVERY 6.52
9.60 HKV 8.80 LSN 9.89 TGF 14.49 woo 17.62 YVTRMO 6.07
7.80 HPF 14.49 LSN 14.53 TGS 571 w00 12.84 ARE 5.90
6.98 HPSB 6.03 LSNS 19.65 TGW 9.45 W00 8.56 AR 6.40
8.21 HPSF 6.08 LSNG6 21.02 TGXA 6.13 w00 475 ¥VIORSE 572
5.80 HP5J 9.61 LSX 10.35 TG2X 5.94 w00 4.27 YVIIRB  6.55
840 HPSK 6.01 LSY 20.70 TIEP 6.71 WI1XAL 1523 YVIZRM  6.30
4.60 HRD 6.24 LSY3 18.12 TIGPH 583 WIXAL 1179 ZBW 875
7.85 HRF 14.49 LZA 14.97 TIPG 8.41 WI1XAL 6.04 ZFA 5.03
6.64 HRLS 14.49 OAXAD 578 TIR 14.49 WIXK 9.57 ZFB 10.06
7.98 HRN 5.88 OAXAG 6.23 TIRCC 8.55 W2XAD 15.33 ZGE 6.13
5.92 HRP1 7.03 oci 18.68 }.‘:g:a“ 9.84 W2XAF 953 ZHI 6.02
9.60 HSSPJ 10.96 ocl 10.97 TIGOW g-g‘_’ W2XE 21.52 ZHJ 7.63
6.28 HS) 10.17 oc)2 14.85 TIsWS 755 W2XE 17.76 ZLT2 739
6.78 HSP 7.7 OER?2 6.07 TPA2 15.25 W2XE 15.27 ZLYS 11.03
14.94 HVJ 15.12 OPL 20.04 TPA3 11.88 W2XE 11.83 zs8 18.89
6.50 HVJ 3.97 orM 1014 TPAS 11.72 W2XE 6.12 40 6.10

“WHEN TO LISTEN IN” Appears on Page 368
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Short Wave
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J-TUBE RECEIVER
GRAM
Chas. Loutzenhiser, Toledo, Ohia.
(Q) Would you please publizh
a diagram in the Shari-Wave Ques-
tion Hor of the short-wave receiver
using a 6D6, 56, and a 377 Re-
reneration should be controlled with

DIA-

A.F. AMPLIFIER FOR
“DX-ER"

Clifton Coleman. Owens, W.Va.

() Please show a diagram of
an AF. amplifier consisting of 2
type 30 and an audio transformer

which may be added to the "DX-
KR

RFC. 25MH 01MF 370876,

¢ .25-MEG

{R= 50,000

OHMS )

A short-wave receiver hookup utilizing a 6D6, a 76 and a 37.

a 50.000-ohm potentiometer in the
sereen-grid circuit of the detector.
(A) The diagram you request is
shown and the different type 6.3-
volt tubes which may be used are
clearly indicated in the diagram.

NEON CODE OSCILLATOR
John Kveton, New York, N.Y.

(Q) 3 would like to know how
to construct a Neon tube oscillator
for learning the code. Will you
please show the diagram and values
of the various parts in a coming
issue of the Question Hoz,

(A) The Neon tube oscillator is
quite economical, inasmuch as the
anly retiuirement is a high-voltage

Po

@
9oV
BaTT NEON
LS LaMP
/
j f5:) -~
- =, PHONES
- KEY S

0.5-101
MEG

WA _|

A Neon tube may be used to
make the “code practice” oscil-
lator shown above.

supply. In the diagram we have
shown the method of connecting it.
The value of the resistor and con-
denser greatly effect the tone heard
in the earphones. Choose the values
which give the most nleasing tone.

o ]
SLLTE _r
/ |
@\ - .
13 oos- |
INPUT ¢ MF
L3 -
= PHONES
B+ .
c- a+T
45y Sov
Easily made audio amplifier

stage for the “DX-ER.’

(A) The type 30 A.F. amplifier
requested is shown in the diagram
and should increase the volume of
the “DX-ER' considerably.

R.F. BOOSTER
Roman Weza, Sobieski, Wis.

(Q) In the Aumugt, 1934, issue
yvou described a simple *‘Booster.”
Would you please reprint the dia-
gram in a future issue of the Ques-
tion Bozx?

MME 24 { mmrF
T Tt |
-t l%. +, Q-, ant
g : ‘.- . - PD5T
= v = RFC
r 7 M| 25wH

250V

A radio frequency amplifier
stage using a 24 type tube, is
shown in the diagram ahove.

regeneration <control is
too far?

(A) We have shown a diagram
of & 21 in a tuned R.F. stage.
Adding an untuned R.F. stage to
your receiver would be of little
henefit. We recommend the tuned
stare as shown. The untuncd stage
would consist of a 2.5 m.h. choke
in place of the grid coil and grid
condenser. The antenna should be
coupled directly to the grid of the
two throurh a small variable con-
denser. Regarding the squeal, we
believe this is due to the detector
breaking into super-regeneration
with the quenching frequency with-
in the audible range. This would
indicate that your tickler was en-

when the
advanced

(A) We have shown the dia- tirely too large. W¢ suggest that
gram of a self-powered R.F. you decrease the numher of turns
“Booster” or pre-selector which until the proper results are ob-
may be added to any receiver. tained.

140 500 TO ANT
AAE. &75 or 606 MME \J ¢ POSTON|
o1- | SET
b TO GND.
L | POST ON
(760237 1 SET

E AAAAAAA.

VAV

VVVVWV

50.000 .-

OHMS

An R.F. booster stage employing a 78 and a 76, or equivalent
tubes, with plate-supply filter.

This is well worthwhile, especially
on the smaller sets of the super-

heterodyne variety which «do not
emplay  sufficient pre-selection to
¢liminate "images."”

BEST SET FOR FIVE
METERS
V. J. Pilvelatis. Cambridire, Mass.
(Q) 1 would like to know if it is
possible to use a straipht regenera-
tive receiver for i mieter operation.

If so, will satisfTactory results be
obtained,

(A) In the early stages of 5§
meter radio strairht regencrative

receivers were uzed but were re-
placed by the super-regenerator be-
cause of the greater stability. A
straight regencrative detector is not
recommended for five meters.

AMPLIFIER USING 24
James Kaylor. Badin. N.C,

(Q) Kindly publish a diagram
in the Question Hox showing a 24
as an untuned R.F. amplifier. Also,
what makes a set squeal loudly

2-TUBER

James Grigg. Chicare, 111,

(Q) T would like to build a 2-
tube receiver employing type 56
tubes. 1 would like to control re-

generation with a variable con-
denszer and have the A.l", amplifier
resistance-coupled to the detcctor.

Waould you kindly print the dia-

EDITED BY GEORGE

@ Because the amount of work in-

volved in the drawing of dia-
grams and the compilation of data.
we are forced to charge 25c each
for letters that are answered direct-
ly through the mail. This fee in-
cludes only hand-drawn schematic
drawings. We cannot furnish *‘pie-
ture-lavouts” or “‘full-gsized” work-
ing drawings. Letters not accom-
panied by 25¢ will be answered in
turn on this page. The 25c¢ remit-

PR N A S g N N S

gram?

(A) The diagram requested is
shown and regeneration is con-
trolled by a 140 mmf. condenser.
If you wish to incorporate “band-
spread” in this receiver, merely

connect a 85 mmf. condenser in
parallel with the 140 mmf. ®rid
tuning condenser and use the small-
er comdenser for tuning,

Above—diagram for an audio
amplifier stage with a 12A7.

1-TUBE AMPLIFIER
Wm. McConnell. Washington, Pa.

(Q) 1 would like to add a pen-
tode amplifier to a short-wave re-
ceiver. This must be self-powered
and preferably a 12A7 tube. Would
you please print the necessary dia-
gram in the Question Box?

(A) We have shown the d'a-
gram of a 12A7 which is a com-
bination pentwde and rectifier, both
in a single glass envelope. This
may be connected to the output
of any short-wave receiver which
does not already have a power pen-
tode output stage. The input cir-
cuit consists of two .1 mf. con-
densers. These are both necessarv
because the B negative side of the
¢ircuit connects directly to the light-
ing circuit, and if a ground were
used on the receiver, the house
fuses would very likely “hlow.”
Resistor R for the ordinary trinle
should be about 50,000 ¢hms. The
two terminals “X” connect to the
receiver phone posts.

REC

.006-
7/ 2.5MH MF

0.1-
‘ MF

0.1-
MEG.

vie — 2R

1 r’sov

2,000 B+
OHMS 9010250v.

Circuit for a 2-tube

www americanradiohistorv com

S.W. receiver built around 56 tubes.


www.americanradiohistory.com

SHORT WAVE CRAFT for OCTOBER,

1936

355

UESTION BOX - .

W. SHUART, W2AMN

tance may he made in the form of
stamps, coin or money order.
Special problems involving con-
siderable research will be quoted
upon request. We cannet offer
opinions as to the relative merits of
commercial instruments.
Correspondents are requested to
write or print their names and ad-
dresses clearly, Hundreds of letters
remain unanswered hecause of in-
complete or illegible addresses.

i

SIMPLE MONITOR
John Fvans, Nome, Alaska.

(Q) 1 would like to build a
simpi¢ monitor in order to check
my CW signals, Would you be
kind enough to print the diagram

r s
! ¢ 1 MEG 0a LESS . :
1 1
| X 0 |

|
] 1
! 7

SO0

| L/uus:
| T j,
~ L
1 =i
I =

0
H L T

_____ - 225
e voLTS
(]
[-or*H
IVDETS T e
I —

Here is a simple Monitor cir-
cuit. using a single 30 tube.

in your Question Box? I would like
to have this self-contained in a
metal can.

(A) The conventional type 30
monitor diagram is shown, The
batteries. toether with the tube.
and other circuit componcents. are
housed in a metal shielded can.
‘The size of the coil will depend
upon the bhand in which you op-
erate your transmitter.

2.TUBE HAM RECEIVER

Richard Lawrence. Kingston, Mass,

QY I would like to build a
“Ham’ receiver consistinig of two
tubes of the 6.3 voit varicty. Woulg

you please print the diagram show-
ing ‘“electron” coupling? I would
also like “band-spread’ and a po-
tentiometer for refeneration control,

(A) We have shown the dia-
fram and it employs a 6C6 and a
76 for 6.3-volt operation. By em-
ploying a 57 and & 56 you may use
a 2.5-volt beater supply. Standard
coil data shown in past issues of
the Question Nllox may be employed.

However, the tickler should he re-
duced to three or four turns for the
larire coils (low freq.). and Lo two
or three for the high frequency
eoil.

AMPLIFIER “MOTOR-
BOATS”

S. D. Terry. Jr.. Grand S8aline,

Texas.

(Q) I have constructed several
short-wave receivers and  have
trouble with motor-hoating in the
awdio amplifier. Will you please
tell me how to overcome this?

(A) Quite a few of our readers
have written to us regzarding the
same subject. In the diagram we
have shown a triode and pentode
which is the usual tube combina-
tion of the audio system in the
average short-wave receiver. [Isolat-
ing resistor and by-pass condensers
which may he used to overcome this
difficulty are elearly shown. In all
cases it is not necessary to employ
the tethod illustrated in the dia-
gram, but in some cases where a
poor layout or crowding is present
resort to the above methods may be
Nnecessary.

3-TUBE BATTERY OI’ER-
ATED RECEIVER
Clay Boborh, Alexandrin, Ind,

grid, ecliminating the 110 mmf,
tuning condenser, A resistor hav-
ing a value somewhere hetween 10
and 50.000 ohms may also he used
in place of the choke. We recom-
mend. though, that the R.F. stawe

(A1 The converter diagram eon-
sixting of a 6J7 first detector and
a 6C5 oscillator is shown. If glass
tubes are used. the 6J7 should he
reblaced with a 57 or a 6C6, and
the 6C5 with a 76 or a 56, The

be tuned, because considerable in- two output terminals are connected
RFC,2.5MH.
. MMF 500 % s :
Y 100\ v # 0.L-MF 006~

B8+e75v | =

il

1
3
EC. /|y
h" g
2 .
ome L Tio [so,oco & s 22‘;[
!Mif,,. )
= a-B-ck | Lo S :
— <

B+
aov.

A+

A 3-tube bhattery receiver, using two 32's and a 30 type tube.

terference from powerful local sta-
tions may be encountered with the
“‘untuned” affair. Also, a switch
is incorporated in series with the
50.000-chm regeneration control, so
that there will be no drain on the
battery when the set is not in use,

For coil data suitable for use with
any of the one, two or 3-tube re-

(Q) Would you please print a ceivers refer to the Awsgust issue,
diagram in the next issue of the page 226,
0.1-MF. TRIODE O‘I'j" PENTOODE
— iF— - 3.
50,000
.25- / \ OHMS
MEG. 2 2 s
L. \ MF/
I— 10,000
0.2- '« 2MF ;:_l OHMS
MEG —_— 4
L 2,000m0 2
2,500 0MMS S
R -
- mr ~—~ 4l I
B- ~ B+

T‘lu- circuit ahove shows by-pass condensers and isolating re-

sistors as emploved for

improving a circuit

which “motor

hoats.”

Question Fox of a receiver employ-
ing a 32 untuned R.F. amplifier, a
32 remencrative detector embloying
two winding coils, and a 30 resist-
ance-coupled audiec amplifier. Also
show the regeneration control as a
50.000-ohm potentiometer.

(A) We have shown the diagram
with the R.1", stase tuned, How-
ever, the grid coil may bhe replaced
by a 2.5 mh. R.F, choke and the
antenna connected direetly to the

X 50000

RFC., 25MH. )
g » Q.

-006-
MFE.

76)

1 ME.

AAAAAAA.
LAAAAAS

P

AAANA
VY
-~

x
l OHMS
6.3v.

[d
- B+ 250V.-¢

Al

[l
“IME. “-2,0000HMS

A "*Ham" receiver, using a 6Cé

and a 76. It has Band-spread

and electron-coupling.

140 Mms

[EH)
A "metal tube” short-wave con-
verter, the output of which
may be connected to practically
any broadcast receiver.

CONVERTER WITIHI MET-
AL TUBES
Henry Cordes, Brooklyn, N.Y.
(Q) I would like to construct a
short-wave converter for my suber-
het. Would you please show a dia-
gram of one using metal tubes with
standard 4-prong coils and 14-mmf.
tuning condensers ?

www.americanradiohistorv.com

to the antenna and ground posts
of the receiver,

REGENERATION CON-
TROL GETS HOT

John Stadnick. Los Angeles, Calif,

(Q) In my receiver, which is a
3-tube regenerative affair, the re-
generation control becomes very hot
and starts to burn. 1 would like
to know if you could tell me what
the trouble is.

(A) Undoubtedly. you have en-
tirely too much current flowing
throueh the regencration econtrol,
Potentiometers are usually em-
ployed and one terminal of the po-
tentiometer is connncted to the B
negative; the central terminal to the
screen-grid of the detector stage:
the other terminal of the poten-
tiometer should be connected to a
100.000-ohm resistor, which, in turn
i« cunnected to the “B"” plus. If
you have a 50.000 ohm potentio-
meter. then the current flowing
through it will be low enough to
do no harm.

1-TUBE 53-METER RE-
CEIVER
Jack Carberry, Buffalo, N.Y.

(Q) I have heard much of the
56-U.B. W, receiver and would like
you to print a diagram of the detec-
tor which could be used as a l-tube,
5-meter set,

(A) We are showing the dia-
gwram of a 56 super-regenerative
detector as requested.

56

0 S-MEG T, %

;._ /Li'a‘,m
s

20
MrE

FOR 56, x-x« 25y
FOR 76 aND 317,
X%+ 63V X

Hookup above shows a 5-meter

receiver, using a 56 or equiva-

lent type tube. The coil data

for the aerial tuning circuit

has been given in many recent
numbers.
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SHORT WAVE CRAF

THIRTY-FIRST
TroPHY CUP

T for OCTOBER, 1936

SHORT WAVE .
. SCOUTS

Presented to

SHORT WAVE SCOUT

EDWARD P. KEARSLEY
33 High Street.
Springficld. Mass.

For his contribution toward the
advancement of the art of Radio

Magazine

Ry o

31st TROPHY WINNER
86 Stations—69 Foreign

® TIHE 31st Trophy contest proved al-

most as exciting as the Jast one, in-
asmuch as there were a number of very
close contestants, Mr. Kearsley, of
Springfield, Mass,, had the very excel-
lent total of 86 stations, 6Y of which

—
e

e

[ '

@ ON this page is illustrated the hand-

some trophy which was designed by
one of New York's leading nilveramiths,
1t is made of metal throughout. except
the base, which is made of handsome
hlack RBakelite. The metal iteelf is
quadruple silver-plated. in  the usual
manner of all trophies today.

1t is a most impesing piece of work,
and stands from tip to hase 22%". The
diameter of the hase is 7" . The
diameter of the globe is 51%4". The
work throughout is first-cluss. and no
money has been spared in its execu-
tion. 1t will enhance any home. and
will be admired by everyone who sees it.

e e

The trophy will he awarded every
month, and the winner will le an-
nounced in the following issue of

SHORT WAVE CRAFT. The winner’s
name will be hand engraved on the
trophy.

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

"

Ao

i

Honorable Mention
Arturo Villafana, Pagani St.,
Arecibo, Puerto Rico.
Robert Chase. 231 Henry St.,
New York, N.Y.

o, P R T e

were foreign. His cards were presented
in the usual manner and came within
the rules of the contest.

For a veceiver Mr. Kearsley used a
12-tube Scott, in conjunction with a 40
fout antenna con<tructed of No. 14 cop-
per wire. No ather data was given re-
varding  the receiving  station, e
might mention here that we would like
to have contextants submit as nruch data
ax possible forr the henctit of others. We
do not want lengthy descriptions, mere-
Iy some information regarding the ex-
periences in obtaining cards, the diree-
tion of the antenna, and possibly a re-
mark about which station came in best.

Another sugpestion we have to offer
future contestants is that their cards
be in order, that is they should be ar-
ranged the same as the list. in order
that the judges may go through them
quickly and accurately. A number of
contestants this month had them poorly
arranged and it was necessary for the
judges to hunt all through the cards or
list for a particular station.

Also. do not fail to give the exact 30
day period for which the entry is sup-
posed to have been made. We have re-
ceived a number of complaints from
people who thought their cards were not
carefully considered hecause they re-
ceived them back within a few dayvs
after the notice closed, which was nat-
urally about 30 days before the maga-
zine appeared on the newsstands, Please
rest assured that all entries are given
careful consideration and it is not nec-
essary to correspond with this affice
showid you receive your carvds lLaek.

(Contivawed on puge 379)

PPN PPN

@ TIIE rules lor entries in the SITORT WAVE

SCOUT Trophy Contest nave becn amended
and 50 per eent of your list of stations suh-
niitted mu-t he “forcign ™ ‘e tiophy will be

awarded to the SHORT WAVE SCOUT who has
logrerel the greatest number ~hort-wave sta-
tions during any 20 day perviod; the must have
at lenst 50 per eent “foveisn™ stations). This
period need not be for the Dmmedinte month
preceding the closing date. The complete list of
rules appeared in the September 1435 issue.

tie between two or more
contestant<, each logging the siane humber, of
stations  lench Accampanied by the  required
minimum of 53¢ per cent “foreivns™) the judges
will award a similar trophy to each eantestant
co tying.  Fach list of stations henrd and sub-
mitted in the contest mu-t be swarn to hefore
a Notary Public and testify to the fact that the
li-t of stations heard were “lovred™ over a given
s Jay period. that reeention was verified and

Tn the event of a

tlut the contestant 1\(-"suna'l|,\- I!stvm-c] to the

station dnnouncements ax ¢iven in the list.
Only commercial “phane.”” F.xpeljimonml or

Bromdeast stations should he entered in yvear 1i t,

“eommereial code’”
every month on

transmitter<’” or
1 close

“amatey
Thixs contest w

i
tations,

Trophy Contest Entry Rules

the 25th day of the mouth. by which time all
intries mu-t he in the alitors’ hands in ow
York City. Entries received after this date will
he helid over For the next month’s contest,  The
next contest will close in New York City Sent.
25th: any entries veceived after that date will
be held over till the next month.

The winner ench month will be the person
senddingg in the greatest numher of verifications.
Unverified ~tations should not be sent in. as they
will not eount in the selection of the winner. At
least 50 pereent of the verifieations sent in by
cach listener must be for stations located out-
side of the country in which he resides! 1In
other words, if the contestant lives in the United
States at lenst 50 percent of his “veries” must
e from stations outside of the United Stotes,
J etters or eards which do not specifieally verify
roception. such as those sent hy the Daventry
stations and. alse by ecommoercial telephone sta-
tinns, will not be accented as verifieations. Onlv
letters or cards which ‘“specifically” verify re-
ception of a '‘given station.” on a given wave
length and on a given day, will he accerted! Tn
other words it is useless to send in cards from
commereinl telephone stations or the Daventry
stations, which state that specific verifications
will not he given. Therefore do not put such

www americanradiohistorv com

stations
content !

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

When sending in entries. note the following
few simple instructions: Type your list, or write
in ink. pencilled matter i not allowed. Send
verification eards, letters and the li~t all in one
packave, either by mail or hy express prepaid;
do not split up the package. Verificution cards
and letters will be returned. at the ond of the
conte«t. to their owners: the expense to be borne
by SHORT WAVE CRAFT magazine.

on your list for entry in the trophy

In arder to have uniformity
when writing or typing your 1
following rontine: U'SE A SING
FACH STATION: type or write the entries IN
THE FOLTOWING ORDER: Station 1 let-
tors s frewney ctation transmits at: schedule
of transmis<ion. if known (all time shonld be
reduced to Fastern Standard which is five hours
Betin ) Greenws i Merilian Time) ; name
tion, eity, country: identification signal if any.
Sjern vour name at the hottom of the list and
furthermore state the type of set used by you to
receive these stations. State tofal No. stations.

of the entries.
t. observe the

.E LINE FOR
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Please mention SHORT Wave CrarT when writing advertisers
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CHECK OVER
THESE
IMPORTANT

FEATURES OF
THIS
SUPERIOR

RECEIVER

aml e eonvinced!

“A(‘I\F
real SIX
house Ilm.-.

other “place!

in’ wiring.
{0 pay Tor enly oot
£

two dual “Tw
and 1-V tubes!

* OF7

New Tra
friction rlrno—l'rmi
panel illumination—V

ﬁouse sucket

teries]

nnd it certainty Putls™®
versal Sin now!

set is fully guaranteed.

This is the receiver that will
00-ALL—and more—than

higher priced sets can do.

The Dao-all DeLuxe is the only recelver Lhat ineorpar-

ates all of fhese lmportant adoaneements tuward better, DO-ALL DELUXE s 75
easier, POSITIVE RECEPTION OF FOQREIGN 9¢°‘3320£;1k;’;!}o{3;;:;r- E'.:T”l"f"
(8 1 1 b=
BRDADCASTS! . )Nolhhu: else to buy! (Not
It k& honestly the best value ever offered to the N

Short Wave Fun amd the Amaleur!

- = o programmes! Price.......oocooeeieeens

NOTE: Every receiver is fully guar- e
unteed! You may order with con- | melersaveiengin cange “re ‘ol de’ $5i0
fidence. the above. Prices ... o

The Ace ““UNIVERSAL-SIX”’

AC—DC—BATTERY. Operated Four Tube Receiver!
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wk at this powerful tube HNne-up:
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vin® tubes an hcnvy duty 38
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n
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® EXTRAORDINARY
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i "- ' llli:
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eadplione  jie with  auton
s high voltage 1yne for AC ¢
fi panel—=Ssmart., professwnal

nis) n top standard 8 l,"xl!i" relay rack mounting—all metal
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of operatiun=SIX page Instrng n. diagram. amnd tuning booklet—ete., cie.

aluminum

Labeoratory wired and tested. Ready
for you (o attach antenna, phig into
socket, and thrill to new and -tranqe

Order yours today

$2175
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in your ear, hwail. or any
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Buy with sufety!

o SEND FOR FREE SHORT WAVE RECEIVER LITERATURE o
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iron
now on the market.
Will do the work of
Only 11 inches lons.
in diameter. By using the highest
grade elements, it heats up in half the time
Guaranteed to give satis-

$1.00

Gold Shield Products €o., 17 West 60th St.. N. ¥, City

Short Wave Fans ; Amateurs VISIT
£ esk lg:-‘ 08; #;‘IV.OG Sen:l‘ for our OUR NEW
RECEIV
FOR— All standard makes | BULLETINS { LARGE STORE

1936
New World-Time Clock

@ The accompanying illustration shows a

new departure in world-time clocks, and
this on¢ enables the short-wave Fan or
Ham to quickly read the equivalent time in
a foreign country, whether it is am. or
p.m,, due to the two halves of the dial be-
ing printed in black and white. To set the
clock for your leeal time, M.S.T. for New
York, ete., o button on the back of the clock
is pressed, which causes a pin to project up
through the dial and bloek the hour hand
when the hands are turned. Next, the small
center dial bearing the names of the vari-
ous foreign cities is turned until the city
correspomding te the local time zone ap-
pears through the opening in the hour
hand, New York-—for example. When this
has bLeen done, the button controlling the
pin is released and nothing more has to be
done with the clock, exeept to wind it once
in every thirty hours.

One of the distinct features of this clock
is that the dial is laid otf en the 24 hour
Furopean plan. and this will be found a
great aid to the short-wave listeners tun-
ing in on “foreign” programs. The center
dial, once set as previously described, ro-
tates with the hour hand and in this way it
will be evident that the time in any “for-
eign” city can be read at once by simply
glancing at the ¢lock.

The clock is finished
brushed brass case,
mately 4%’ wide by
deep.

Our Information Bureau will gladly sup-
ply manufacturers’ names and addresses
of any items mentioned in SHORT WAVE
Please enclose stamped return

in a handsome
measuring approxi-
53;” high and 2"

CRAFT.
envelope.

New “World Time” Clock (No. 568)

New Velocity Microphone

® The new velocity microphone illustrated

herewith represents a popular priced
line now offered to the short-wave and gen-
eral electrical field. The housing is stream-
lined to give correct acoustic results, plus
an ultra-smart appearance. There are three
distinct models. The wmicrophone is fur-
nished complete with 8-foot length of ca-
ble, shoek-absorber and
lov kuu: cradle, The
mike has standard out-
put impedance and may
be connected direct to
grid.  The mike s
beawtifully finished in
black and chromium and
has been carefully de-
signed along new lines,
to give high quality re-
production of both voice
amd musie.  Ouwr Information Ru-
reatt will gladly supply manufae=
turers’ e am} wldrsses of
any ltems rnnnllnn SILGer

WAVH CRAFT, leuse enclose
stamped return enselope.
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RACO SCORES AGAIN!
POWER DUPLEX
TRANSMITTER-RECEIVER

For The Iligh Frequency Bands

QST HAMS!

Here’s the job you told us you wanted for
the 5 Meter Band

You Were Right. It’s a Honey!

\N efhaent 6 F 6 T.NCT. transmiteer with 6 L 6 beam power modula-
tor packing a tereific punch wien you need it. Pawer enou;.h for

real D.X. work and good clean modulation ¢ven when you are hic-

ung i’ hard.

Buiflt-in pcwer supply with 0.150 millinmeter,

Caontains A - TUBE RECFIVER,

(Note: An RK 34 may be used in place of the 6 E 6 push pull oscil-
lator if desired.)

1-RF; Supar-regen. detectnr: two stage audio: 614" dynamic speaker.
Ivcry amateur who has handled this job rells us that the receiver alone
is worth tt ¢ price of the entire outfic. And if vou have some "wise

friend who thinks he ¢in do as well without that stage of R.F. don't
hesitate to give him odds.

This outfit was actually designed by over a dozen prominent amateurs
cach of whom concribured iders from his practical experience. There
has been no skimping: trom husky 150 M.A. power transformer 10
targe 642" dynamic speaker. the finest purts are used throughout. It is
a jub we a-e proud of and because we are certain that its performance

will produce a large sales volume, we are pricing it at a figure which
is unusually close to our actual cost. Ar chis price you can't afford 10
build your own.

RACO POWER DUPLEX
'$35.75

Set of Js:bspccnlly tested mhcs. GEG, 61.6. 523, 6D6, $5.10

6C5, 6
Raco Portable Battery Duplex
(See Adv'i. in Sept. Shost Waie Crafl)
.$12.60

Compleiely wired and tcswd, housed in hmged
top Cabinet. less tubes.

Complete Kit, including meter, speaker, etc., less on!y
cahinet, tubes and wiring.....

HAYNES R S-R

5-TUBE RECEIVER
2./ to 555 METERS

THE IDEAL EXPERIMENTER’S SET

The Radio Lditors See Them All! They Know!

The Mew Yeork Sun:—*‘Circuits worthy of sbate are npot numerous this seasen.

hut the R-S-R is an exteption. The receiver functioned so smoothly that it
was ohvicus its many features would appeal 1o the home experimenter.’”

Radio News:—''A Real Go-Getter , . . It considerably exceeded expectaticns.
Short-wave stations were tuned in. all on the loud speaker, frone Spain. Italy.
England. Frante. Germany, Columbia, Cuba.

Shert Wave News & Technical Review:—''Excellent leng distance retention
can be accompiished with it on all ot the short wave bands . . . is a whoie

Iot of receiver for very little money.’

e o
Complete R-S-R Reeeiver: ready to plun in to 110 voit iine and oper-
ate, wired, tested. with 5 tubes. speaker and calinet

Comnlete kit: unwired, including dynamic speaker. Dower suunly
and wired Switch ¢oil assembly (Less cabinet and tubes only).

$24.65
$14.95

REGENERATIONPLUS SUPER-REGENERATION

Hundreds of R-S-R owners, scattered over the whole world. are testifying
to the splendid consistent performance of this remarkable recciver.

3-TUBE COMMUNICATION RECEIVER

R-S-R Jr. 5 to 555 METERS

NEW developnient of the Famous Haynes R-S-R at a remarkable low price for this
class of receiver. A regenerative recciver with amazing sclectivity. It actually will
snap in and out the local broadcasting stations.  Super-regencration or straight regenera.
tion as desired. Perfect smooth, silent regencration control for phone, C.W. or hroadcast
reception—toreign or local. Uses 2—76 Super Triode wbes in electron coupled circuit and

o FEATURES

% Separate rank and hand spread condensers.
% Super-regeneration up 10 25 meters if desired.
+ Iligh voltage A.C. transformer power supply built-in.

% Straight antenna or doubler connection with front panci variable antenna coupling. g&':'rpl‘sizsly'(Izté“"“;'e's';ﬂ ?:‘Ih::”s'tﬂdhrlliilcetd :’;;’I’("El chassis,

* Standby switch for communication work. Elm:qll i ; . 57.60
. . g rysta 7

* All coils are included, giving fuli coverage from 15 10 555 meters; also 5 and 10 meter iy of lztf!ree f'::“_,he: "t':,']e; - g:gg

bands. Assembled, wired and tested. 235

RADIO CONSTRUCTORS LABORATORIES

Dept. SW 10

Export Dept.

136 LIBERTY ST., NEW YORK, N. Y. W 105 HUDSON ST., NEW YORK, N. Y.

Please mention SHorT WAYE CRAFT when writing advertisers
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EVEREADY

TRADE MARK

RADIO BATTERIES

for

PORTABLES

No. X-200
3 volt “A’' Battery
514" x 3%" x 13"
Wt. 1'% Ibs.
Lizt Price $.82

No. X-201
45 volt “B"' Battery
4" x 3% x 21"
Wt. 114 lbs.
List Price $1.50

o v+

Larger than our “midget” types and there-
fore last longer, but still very portable. 3 volts
“A” and 90 volts “B” weigh only 3 1b. 14 oz.

BATTERY HEADQUARTERS
NATIONAL CARBON CO., INC.

CENERAL OFFICES: New York, N.Y. BRANCHES: Chicago, Can Francisco

LICE)

UNIT CF UNION CARCIDE AND CARBON CORPORATION

CORNELL-DUBILIER TRANSMITTING CONDENSERS

YPE 86 Mica Capacitor, hermetically

sealed in a glazed porcelain con-

tainer, is constructed of only the
finest India Ruby Mica. The most prac-
tieal, dependahble. low priced transmitting
condenser available today.

Type T impregnated and filled with
Dykanaol, in non-corrosive containers. is
the acme of perfection in the condenser
industry. The smallest, most dependable
and cconomical, oil-filled transmitting fil-
ter condenser.

Tvne RG Write todev and get the compleie details_on
L& J
x Iy l? 86 . the entire C-D x-mitting condenser tine. Car- 58
Mica Capacitor  aleg No. 128 and Catalog No. 1324 free on = e
request. | ype I'D

4376 BRONX BOULEVARD
NEW YORK CITY

CORNELL-DUBILIER CORP.

 How to Build a Modula-
tor for the “M.T.” Xtal
Transmitter

(Continued from page 340)
How to Operate Modulator

The operation of the modulator is ex-
| tremely simple. The transmitter is first
tuned up and neutralized us outlined in the
article which appeured in the Scptember
number. Next turn on the heatcrs of the
moduiator and speech-amplifier tubes and
adjust the bias potentiommeter until the full
45 vo'ts negutive is placed on the grids of
the 79. IMlace the modulator plug in the
key jack in the cathode lead of the 6F6 (it
is advisable to provide a separate juck for
the D.C. milliameter in order to allow the
plate current of the amplificr to be watched
while the 61'6 is being modulated) and ad-
just the bias applied to the 79 grids until
the plate current of the 6F6 is reduced
to approximately 659 of its original val
when the transmitter is keyed for C.W.
telegraphy. At this point the monitor or the
receiver turned to a lower frequency band.
should le turned on and while speaking or
playing music inte the microphone, adjust
the bias on the modulator until smooth
modulition is obtained. The power input
to the 6F6 can be raised by lowering the
esistance in its cathode circuit (as the 74
is in series with the ¢F¢ cathode, a bias
voltage eqgual to the voltage drop across
the cathode-plate circuit of the modulator
tube wiil be placed on the grid of the GI'6
inn addition to that already supplied by the
bias resistor) and readjusting the negative
biis applied to the grids of the 79. Any
change in one usually requives a readjust-
ment of the other. When properly adjusted
the modulation witl increase the amplifier
plate current about 7 or 8 milliamperes
when speaking with a normal voice.

“Gain” Control

| No “gain” control has been incorporated
in this modulator circuit; the use of one is
strongly recommended. A 250.000 ohmn car-
bon potentiometer in the usual awdio wve.
wme-control circuit across the secondary of
the microphone transformer will serve
nicely and help to reduce the danger of
over-modulating” the amplifier. Do not
use the bias puteatiometer as a gain cou-
trol; once sct correctly, this eontrol should
wot be disturbed. The plate voltage for
the 6C5 “speech amplifier” tube is supplied
by four ordinary 45 voit “B7 batteries;
it can be taken from the Genemotor sup-
ply if desired. however, as the drain of
this particular tube is only about & milli-
amperes,

The 6C5-79 combination are not the only
tubes that will operate in this type of
modulator. In fact, some of the tubes de-
gipned for strictly class “A” work. such
as the 6F6 or the 42, wounld probably be
much hetter series wodulators than those of
the cluss “B” variety,

Any additional information will be sup-
plied'h,\‘ the author who wiil be glad to cor-
respond with readers who enclose « stomped
and self-addressed envelope for return.

List of Parts For Modulator

1 Microphone transformer (single or double
huttnn type)— (‘Thordarson}.

1 Bakelite socket for metat tabe (8-prong.)
Bud. .
I Bakeclite socket for 79 tube (6-prong, small).
Bud. _

1 7x9x2 inch electralioy chassis. 1.C.A.

I Phone plur. AL .
} Set of tubes (6C3 and 9. RCA Radiotron.}

! Carbon mic¢rophone, single or double-bution
type. Lifetime. .

K1 Carbon resistor, 1,000 olms. 2 watl
AErovox.

K2 Carhon resistor. 50,000 ohms. 1 watl
Aerovox. i

k% Carben resistor, 100,000 ohms. 1 watt
Aerovox. i

K4 Potentiometer, wire-wouml, 50,000 ohms.
F.lectrad. R ]
C1 Electrolytie condenser, 25 mf. 30 voli-.
l Cornell-Dubilier.

€2 TPaper cariridize condenser. 0.0t mf. 100
valts. Cornell-Dubilier.
SW1 and SW2 on-off switches. I1.C.A

I set of "B buatteries as indieated on Fig.
1. Eveready.

Please mention StorT WaAvE CRAFT whern writing advertisers
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UltradA- 4-Tube A.C. Operated Transceiver

(234 to § Meters)

In the de-

A.C. oper-
§ ated trans-
ceiver.
every tra-
ditfon of
radio value
has  Dheen
incorpor
ated. uil
In dynamie
g _ speaker
self contained poner supply. Class A 100% maiula

are only a few of the outstanding features of this
ltra [J1gh Frequeney.” product. The new all metal
tiubes are used s follows: 6F6. Cliss A modulator

€ itler. BI7. high guin specch amplifler—1st
AF :llmpllﬂer. 7.1, reetliler. BAR. Oscillator-deteciot
The Vlira 4\ i5 enmbletely filteeed at Laoth I, F. ar
A F vels, Autumatle phone wk silences speakyr
Tuning range 2'> to 5 metors with 5 watts cutpu
Suppl complete with all coils, including coil for
10 meter reception,

oils. 1
e e T
W $3.00
- Hnet 2,50
1 L4 nuy W f 4 tuhe 3.40
[ET 1.95

attery Transceivers

Fo e hea f

in
reqQUencicn we b

Ultra 1 and 2 Tube B

b

fhe
n Cum he yoed us
BT N

A
V. ey echls 19t

PICTORIAL DIAGRAM
FURNISHED WITH KIT

(1TUBE MODEL)

(2 TUBE MODEL)

Camp kit o Somblets kit of
ding 6 5 patts luding
1 ul ve
sE8, . hes. cabinet

i micrnphonic and bintterlea

Wirrland tested. .$1.50
1 8yl Tube 58
Ca

« 1.10
Calbid

w
tery eombrtment 1.95
1Tand qn! 1.95

a1y
1 less hatiery
nent

l ) WRITE IN FOR

ULTRA HIGH
140 LIBERTY

2 Tubes Equal 4 in This
“3 in 1" Reflex Set

(Continued from page 287)

small inexpensive size as the total drain of
the tubes used in this receiver is only about
10 or 12 milliamperes. The A.C. power
unit, however, is much more desirable, be-
cause the upkeep will be less and the higher
plate voltage will give slightly more volume.
A number of good power-packs suitable for
this set have been described in past issues
of Shoert Wave CUraft.

While this recciver is designed primarily
for head-phone reception, it will operate a
loud speaker fairly well on most strong
stations. If it is desired to receive code on
the phones, R9 may be replaced by a 250,-
000 okm potentiometer. the arm of which
is connected to the grid of the 6C5. This
will allow the volume to be controlled with-
out affecting the setting of the regenera-
tion contrel in any way. Without the vol-
ume control most code stations are received
with teo much volume for comfortable head-
phone reception.

The author is verv much interested in
hearing from those who build this receiver
and to learn of the results obtained with it.
If any additional information or explanxa
tion is required it will be supplied gladly if
a stamped and self-addressed envelope is

ATE . r pRODUCTS

transmitter

heretofore u

“ULTRA DUPLEX™

21, TO 5 METERS (56 TO 120 MC)

Embodying all the latest innovations of the ultra high fre-
quency field, this really compaet and separate receiver and

Amateur for trouble free duplex operation.
consists of a 1C6 detector operating on an entirely new and

5-TUBEBATTERY
PORTABLE

successfully fulfills the innermost desire of the
The receiver

nharnessed principle, and a 1F4 amplifier. The

new 1EIG Class A modulator tofether with a 1B4 speech
amplifier and 19 oscillator comprise the transmitter.
rate antennas are used te insure peak performance of both
units at any frequency settings.

Supplicd complete with afl coils. including coil far 10 meter reception.

Sepa-

% 1C6-1F4-19-1B4-1E7G Comnplete 95
% Positively duplex ;"'éhl‘:’:"l;":ﬂ
. . Ak .
% Built-in Ioudvpoaker. ) cgbinet with e
% New type detector circuit | hattery com-
% 1009% Class A meodulation | partment, wired and tested,
% Extremely low current |less tubes, hatteries. micro-
drain phone and antenna.
% Absolutely non-radiating Set of 5 Svlvania tubes $4.62
% Tncreased effective sensi- | Hand microphone SLyi
tivily Adjustable8 ft. Antenna $1.60

ULTRAST
2; T0 550 METERS

ALL WAVE AMATEUR (AC
& DC) COMMUMICATIONS
5 TUBE RECEIVER

A new radio amateur communications
receiver featuring bandsprear plus re-
gencration and super regeneration is
now nvailable for the u-e of the dis-
eriminating amateur. 21, to 550 meters

linear in efliciency is accom.lished by the
use of super regenerution up to 15 meters
and straight . regencration with 5 band
switehing to 580 meters. The new all metal

tubes are u-ed as follpws: 6K 7—R.1". stave.
Wi—Hegencrative  detector, T6—super regencrative
detecior, 27..00—i'over output stage. 25376 —reetitier.
Built-in drnaane speaker, sell-contafned ALC.-D0t

auto-

r 8 1y. lurge uirplane bandsoread dial,
atic nhone jack.

Complete kit of parts le
cabinet unwlired.
Wired and tested. extra.

o $3.00 $] 349:

Sylvanla kit of 5 tubes .

Black wrinkie tinished inet 2.50

Sot compr th & tubes and cabinet. wired,

Teady to opcrite 23.10
P al dintteam frrniched walk kit

FREE DESCRIPTIVE ULTRA HIGH FREQUENCY LITERATURE

FREQUENCY PRODUCTS €O.
STREET, NEW YORK, N. Y.

enclosed for reply. Letters may be sent
direct to the author at Beech Hill, West Va.

Plug-in Coil Data

R.nwe Grid
in Meters Turns Spacing® Tickler Wire Size
16-30 b 1” 6 24 D.C.C.
29.58 12 18" 8 21 D.C.C.
4-103 26 20 12 24 D.C.C.
100-200 45 | 26 28 D.CC.
All coil forms 17" ribhed type with b-prong
biases.  All tickler coils wound with No. 32
DS.E. wire
*Note: Spacing given 15 the distanee hetween

the grid and fi'ament ends of the evil: not the
distanee between the turns.

List of Parts “3-in-1" Set

Cl1-C2- -2.ganyg tuning condenser. 140 mmf. per
section.

C3-C8--Trimmer condensers, isolantite base, 35
mmf. each.

CI1-C6- Mica fixel condenser, .002 mf. each.

Ch—Midget tunine condenser, 3% mmf.

C7—NMica fixed condenser, .0001 mf. Ceornell-
Dubilier.

C9  Mica fixed condenser, .0005 mf.. Cornell-
Dulbilier.

HAMS!

Don’t Miss the Novem-
bher Issuel
“FAN” Features Aplenty!

Cl10-Clt—I"aper cartridge condensers. 0.0l mf,
100 volts. Cornell-Dubilier.

C11-C15-—Paper cartridwe condensers, 1 mf. 300
volts each, Cornell-Dubilier.

Cl12- -Paper cartridge condenser, 0.1 mf. 400
volts each, Cornell-Dubilier.

Ci3-—Mica fixed condenser, .003 mf., Cornell-
Dubilier.

Cl6—Mica fixed condenser, .001 mf., Cornell-
Dubilier.

R1- -Resistor, 300 ohms, 1 wat. Aerovox.

I2—Resistor. 21, megohms. ¥}, watt. Aerovox.

Ro—-lesistor. 75,000 ohms, 1 watt. Aerovox.

R1-R9 —Resistors, 250,000 ohms, 14 watt each,
Acrovox.

Rj—- Potentiometer. 50.000 ohms. wire-wound,
Electrad.

R6 Resistor, 50.000 ohms, 1 watt, Aerovox.

R7—-Resistor. 75.000 chms. ¥ watt. Aecrovox.

RS -Resistor. 100,000 ohm, 1 watt, Aerovox.

R10--Resistor. 1,000 ohms, 1 watt, Aerovox.

LI. L2. L3- -See cuil table and text.

RFC—-Radio frequency choke, 21, mh.. Hammar-

lund.
1--7x9x2 inch electralloy chassis. 1.C.A.
1—7-prong socket (for 6F7 tube). Ilsolantite
1—-§-prong socket (for 6C5 metal tule). DBake-

lite.

2—Off-on switches or one D.P.8.T. switeh (SW1
and SW2). 1.C.A.

2--4-prong soekets for plug-in coils (Isolantite).

1. —8et of RCA tubes (6F7 and 6C5).

Necessary, knoba, tip jueks, hardware. dial. ete.

Please mention StiorT WAVE CrarFT when writing advertisers
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SHORT WAVE CRAFT for

YOUR OPPORTUNITY
to make BIG PROFITS

A
MODERN

BUSINESS
NEED |

No installation

problem
Just plug in.

time saver.

Eloctrolall

—an amplified communication system.
A scientifically developed .instrument, INDISPENSABLE
for efficient conduct of a modern business. All departments

at your finger tips—no bells—no buzzers—no lost motion.
The mere flip of a key puts you in a direct two way con-
versation with any department of your organization—a

Two models—to satisfy every need. Operates on A.C. or
D.C. current—no batteries required.

Jobbers and Agents:

much profit you can make.

United Scientific Laboratories, Inc., Dept. S-10
Mfrs. of Electrical and Scientific Instruments since 1921

New York, N. Y., U. S. A.

SIMPLE
SPEEDY

INEXPENSIVE

EFFICIENT

Write for details on how

NEW HALLICRAFTERS

SHORT WAVE RECEIVERS

* SKY BUDDY * ULTRA SKY

* SKY CHIEF RIBER

* THE NEW SUPER SKY RIDER

* SKY RIDER COMMERCIAL
NOW ON TIME PAYMENTS!

Sce these splendid new coemmunications receivers at
your jobbers today! They have every modern feature
and are prited to suit every pocket book. Ask your
johber ahout the Hallierafters Time Payment Plan,

the hallicrafters, inc.
Dept. SW Marion, Indiana

HEADSET

NEW! “The Rex”

quality headset in
the low price field.
Ripolar construction.
Molded capx, Try our
20.000 Ohm Imped-
ance for Short Wave,

Ask your jobber or write Dept. S.W. 10

ACME SPECIALTY CO.

1770 W. Berteau Ave, Chicago, Tl

OCTOBER, 1936

The “Chicken-Coop”
Special
{Cuontinued from page 335)

but when "B batteries grow old, connect
a 1 mf, condenszer across these butteries
if noise is present. Do not fasten dials
directly to condenser shafts, Use dowel
sticks, about 1% inch in length for main
condensers and about 2 inches long for
verniers to insure real smoothness.

How to Make the Coils

The type of coils shown in the set in
the photo works exceedingly well, but the
experimenter may quickly produce his own
in a simple and efficient manner—and it is
lots more fun. On a cardbourd tube of
any suitable diameter, around 2 inches is
the best, wind a few turns of annunciator
(bell) wire, remove from tubing and stick
together with four strips of adhesive tape.
Now wind a few turns of No. 22 D.C.C.
wire for tickler, stick together with tape,
and fasten vcoils together as shown in
photograph, leaving ends for connections
about 1% inches in length. For the pri-
mary wind in the same manner about 8
turns of 22 D.C.C. wire. The sketch shows
plainly how to connect the coils to the
Fahnestock spring clips serving as coil
sockets. Reverse the tickler lead connec-
tions if regeneration does not function.

For the 19-meter band, 8 turns for sec-
ondary and 4 for tickler would be sufficient,
but by a little experimenting a set of coils
to fit the condensers perfectly for all the
bands can easily be made. In the photo
a few completed coils of this type are
shown on the wall. In spite of the dowel
stick extensions on the tuning condensers,
there may still be present a certain amount
of annoying “hand capacity.” This is com-
pletely overcome by housing the set in an
easily constructed cage. Get some screen
framing as in illustration. Cover frames
with fine mesh copper screen wire and nail
together like a crate. Either hinge the
top or fasten with clasps. This screen
should not be connected to ground. All
body capacity now disappears and the
screen prevents dust from accumulating
in the set.

201A Tubes Can Be Used

If you have a storage battery and charg-
er, use 201A tubes. Try several tubes in
detector socket as a good, smooth-working
detector is very desirable. The writer
found the type 200A exceptionally fine. The
set is sufficiently powerful for loudspeaker
operation of the “locals” (London, Berlin,
Madrid, etc.) but if greater volume is de-
sired, a suitable pentode may be used in
the second audio stage. For best results,
try different values of grid-leaks from 1 to
6 megohms. Wire battery cable direct to
most convenient locations in the set.

Parts List for “Chicken Coop” Special

1—variable condenser, 150 mmf. (about).

1—variable condenser, 250 mmf. (ahout).

2—variable condensers. 15 mmf. (about),

3—sockets.

3—Amperites (or substitute low.resistance rheo-
stats).

1—short wave choke.

1—yrid eondenser, .0001 mf.

1—grid-leak. 5 megohm.

2—auwlio transformers, 3:1.

s—Fuahnestock clips.

1—switch,

2—4" dials.

2—knobs for vernier condensers.

2—rolls annunciator (hell} wire.

1—roll 22 D.C.C. wire,

1—battery cable,

Not so many years ago Short Wave Craft
used to publish quite regularly articles on
simple short-wave receivers known as “The
Junk-box 2” or by some similar name. These
sets were made almost entirely of eld parts
found in the “junk heap” (of which every
experimenter boasted) or of parts “bor-
rowed” from other reccivers. Although
such sets were the rage of the day, they
gradually became less conspicuous in print
due to the boom in new tubes and newly-
developed radio components. Of late, how-
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SHORT WAVE CRAFT for

ever, there has been a steadily increasing |
demand for such sets and articles once
nore; hence the article on the “Chicken-
Coop Special.

The parts used in the Chicken-Coop Spe-
cial, however. are of such old vintage that
it is doubtful whether they can be found
in any *“junk box” even after considerable
digging. One would have to go to a mu-
seum to obtain them in many cases. Con-
sequently the editors of Short Wave Craft,
decided to have a more modern version of
this receiver built. The accompanying il-
lustrations and diagrams picture this new
set, which. mculentall) we might name the
- Uudenz Junk-Box 3.

Every one of the components of this set
came out of the author’s junk pile. Not
even the hardware and base board were
purchased. The parts used are as follows:

Four d4-prong wafer sockets; one San-
gamo 3 to 1 ratio audio transformer; one
Pilot 3l2 to 1 ratio audio transformer; two
Hammarlund old-style 110 mmf. varviable
midget condensers; four tube-base plug-in
coils (15 to 200 meters); one 10-chm fila-
ment rheostat: two Kurz-Kash (K-K) ver-
nier tuning diais; one 100 mmf. mica fixed
condenser; one 5-megohm grid-leak; one
35 mmf. semi-variable untenna trimming
condenser; one “5 and dime” breadboard
size 147 x 9%”; one T7-terminal bakelite
terminal strip; one 2.5 {or thereabouts)
mh. R.F. choke; and miscellaneous hard-
ware,

The circuit is time tested and fool-proof;
—regenerative detector followed by two
stages of A.F. ampliﬁcation. The set is a
swell “DX” getter and “packs a wallop”
that will operate a magnetic loudspeaker
on many of the stronger stations.

COMPLETED COPPER SCREEN
SET v

1/

] v
MAKE 4 - | |

~
TO PHONES
DR SPKR

DEMENSIONS NOT GIVEN,
CRAWING SHOWS ONLY
GENERAL METHOOD

OF CONSTRUCTION.
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STRIP OF
RUBBER
PANEL FOR
MOUNTING
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4posTS Y, (
USEC TO
SPACE TICK. )

Dm
CHDKE g » TOGND
10
PLATE ‘)
TO L £ £ TICKLER
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Coil and Cahinet etails.

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

@® THE editors are looking for “new” re-

ceiving circuits—from 1 to 53 tuhes
preferablv. A 820,00 monthly prize will be
awarded to the hest short-wave receiver
submitted. The closing date for each con-
test is 73 days preceding date of issue
(Sept. 15 for the Dec. issue, etc.) In the
event of g tie. an equal prize will be given
to ecach contestant so tieing., Address all
entries to: Editor. SHORT WAVE CRAFT,
99 Hudson St.. New York City.
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6-Tube BANDSPREAD RECEIVER
The New Doerle Marvelous Sensitivity and Selectivity
Only Foundin the Higher Priced Models

Continuous bandspread tuning from 93 to 625 meters.

An ideal DX receiver for the long distance SW fan or
transmitting amateur.

Bezutiful large, illuminated, dual pointer, multi-colored. airplane type dial of great beauty.
Operates from either single wire type aerial or noise-free doublet.

Volume control—stage aligning trimmer—and tone controls.

Unusually smooth acting regeneration control.

Headphone jack with speaker cut-off switch.

Highly efficient. low loss ribbed plug-in coils. are a large factor in the amazing sensitivity
and selectivity of this receiver. Coils are of the large 3 winding variety and are color coded
for easy identification.

communications receiver for the

bR B B B D A .

The famous Doerle line of receivers are now equipped with the new Octal sockets in which glass
and metal tubes are interchangeable. For the first time lhls quality 1eve|ve| is available in KIT
form for the short wave experimenter who prefers to “'build his own.

Uses 6 of the latest hi-gain tubes (6K7G. 6K7G. 6C5G, 6C5G. 6F6G and 5Y3) in a highly efficient
and selective eireuit, using twe tuned stages—eleetron coupled regenerative detector—POW-
ILRFUL 3 stage resistancc capacity coubled audio frequency amplifier with power pentode out-
put stage~—full wave high voltage rectifier and self contained hum-free power supply. Built-in
High Fidelity dvnamic speaker eapable of handling the eutire 3 watts of audio frequency power
output of the receiver.

Cuantinuous handspread over the entire range of 9%, to 625 wmeters is obtainable due to the use
of a special type. multi-eolored. airplanre dial having 125 to 1 ratio and two pointers. Two knobs
are provided and make possible either fast or slow motion tuning. ALL of the AMATEUR and
FOREIGN SW BANDS are spread over a generous portion of the tuning dial, thereby simplify-
ing tuning so that even a beginner can operate it to the utmest satisfaction. Entively free from
all traces of backlash.

The entire unit is contained in a large, black crackle finished metal chassis and cabinet of
extreme beauty, All contrcls are mounted on the front panel and all parts are readily accessible.
No adiju‘tments whatever are necessary. Nathing to get out of order. Simply plug into your
electric light socket and enjoy an evening of short wave thrills and entertainment such as you

have never before expericnced.

LIST PRICE $34.95
Discount to Hams.
Fans & Experiment.
ers 20%

YOUR NET COST

5796

less 2 Broadeast band
cotls. extending the
range up to

meters, extra $1.43.

Mechanieal specifications: Dimensions are 17!4"x8”x8%"”. Net weight
23 Ibs. Shipping weight 33 Ibs. Designed to-operate entirely from 100-130
volts, 50 to 60 cycles AC house current. Shipment made same day as order
is received. Complete salisfaction guarantred.

DOERLE 6-tube AC BANDSPREAD RECEIVER. completely wired and

tested. with set of G matehed Arcturus tubes. 8 coils for 9% to 200 meters,

cabinet, instructions, and READY TO OPERATE..
(Specify whether metal or glass tubes deswed)

DOERLE 6-tube AC SW KIT. containing all necessary barts, ineluding 8 low less ribbed coils
for 91 to 200 meters. full size hi-fidelity dynamic speaker, beautiful cabmet and 4 pme in-
struction bool.let (less tuhes. Brondcast coils.

and unwired)... o

6 Arcturus matched tubes..
Broadecast band coils (2) ...

INVEST in a GENUINE DOERLE

2-TUBE BATTERY RECEIVER
15 to 200 Meters $
7KIT

Ouo of the most popular members of the Doerle
set family., Employs but (wo tubes. yet glves
the performance of a set having three tubes.
1'ses a type 30 as regenerative detector and a
type 19 1win tilede Cactually 2 tubes n onel

as two stages of resistance-coupled audlo. ‘the Less Tubes.
wotld-famcus reputation of the entire Dacrie Cabinet. and
line, ig hehind this remarkable set. llequirn Batteries

two No. 6 ary cells and two 45 volt “"B'" hat

terles for operation. All narts and warkmun-

ship fully guaranteed. Employs a sel of four 5-prong ribbed plug-in
coils. 'These eclis are inlerchangeable with the new 5-prong hand.
spreid eeils. Shih, wt., 10 lbs. Liat Price $15.7

Doerle 2-tuhe Battery Receiver |<n not \\Ired bm ]ncludlng Collg

less ’l'ubes. 57 25

Ttatteries and cabinet. YOUR I'RICE

Set of 2 Matehed Tubhes - %o0.98
Metal Cabinet for above SE— - 1.23
Set of 4 Bandspread Coils. . SE— — 2,95

We will wire and test any of these kits at an additional charge of $1.50
FREE CATALOG OF DOERLE RECEIVERS. Send stamp to cover mailing costs.

GUY STOKELY RADIO CORPORATION, 126 Liberty St., Dept. S-10, New York City

SOLE MANUFACTURERS AND DISTRIBUTORS OF DOERLE SETS

N —— —
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The U.H.F. Converter

20 mmf. Hammarlund. three plate midgets.
However, the trimming condenser C has
one plate removed. The two tuning con-
densers are mounted on metal spacers di-
rectly on the chassis grounding both rotors,
However, an insulating coupling is used
hetween the two and each grid return cir-
cuit connects directly back to the rotor in
order to eliminate as inuch loss as possible.

With fairly loose antenna coubling and
optimum adjustment of the screen voltage,
regencration 1s practically constant over
the entire tuning range. If one desires to
tune in both of the ultra high frequency
television bands. we suggest that 35 mmf,
tuning condensers be employed, and one
less turn on both the oscillator and detector
arid cnils,

If one is only interested in receiving one
particular channel. then the smaller con-
denser provides easier adjustment.

Coils for Different Bands

The coils given are for the H-preter ama-
teur band. For tuning te higher frequen-
cies then the A-meter band. the grid coils
should have one less turn each. For oper-
ation on the low frequency side of the
J-meter band. one mwore turn in each coil
should be employed.

There are a number of methods of inject-
ing the oscillator voltage into the 6AR
circuit. however, the method shown should
be used for best results, Quite a few by-
pass condensers are =hown in the diagram,
and there are none which are unnccessary.
cach has its definite [unetion,  With the
set-up as shown. there is practically no re-
action between the two cnicaits when oper-

(Continued from puge 339)

ating through an 1.F. of around 2000 ke.
or higher. This is the advantage beciause
otherwise tuning in the ultra high fre-
quency bands is quite critical and adjust-
nient in the detector circuit would cunstant-
ly throw the oscillator off tune.

gy e g g g g g g g g Py g Sy iy P R,

In the November Issue!

George W. Shuart, W2AMN, will des-
cribe a  Battery-Operated Transmitter
which “Hams™ have long been looking for.
It's a dandy for '‘emergency” and ‘‘rural”
requirements!

Wiy iy

Due to the greal activity in the 5-meter
“Ham* bands as well as the new Tele-
vision transmission in this region. there is
a great interest in  5-meter receivers.
W2AMN will describe his latest “resistance-
coupled™ superhet suitable for this work.

* - -

A host of other well-hnown writers will
contribute articles on “llam™ and “Fan”
sets, which you dare not miss!?

PP st e

“Grounding” of Tube Shells

The metal shell of the 6AR must he
grounded for proper results. Ilowever, in
the diagram we have not shown the 6CH
metal =hield grounded. This has been left
floating because it permitted the use of a
larger coil in the tuned eireuit. There is
ho law against grounding the shield, al-
though Dbetter efliciency can be expected
with the larger coil and there is less like-
lihood of the oscillatur go.ny out of oscil-

With Your $1.00
Subscription to
Short Wave Craft

You Get This
Brand New
Book. FREE
rate Is 7

The special subsrription
(Regular Dews-

manths for $1.00.
stand rate 18 $1.75.)

Nemd the coupon today. with your
remittance of One Dollar ($1.0M)
\Vhen ¥our subscription is received
a copy of our RIPECIAL ANNIVER
SANY GIFT will be sent to you-
TOSTIAID.

You do not have to be a new suhseriber
to Teceive this gift. If you are a sub
scriber at present, a copy of “SlOR]
WAVE GUIDE"” will he sent vou anon
receint of $1.00. and we will adrance
sour syhseription by seven months.

L —— e s Sy e e e e S —— —— —m e vy

SHORT WAVE CRAFT. 99G Hudson Street. New York, N.

FREE

guestions which hawve
ceived.

The size

Short-Wave Questions and
nswers
It is tmposcible to publish each month in
SHOWT WAVE CRAFT all the questlong
(and their answerso sgent le us,
printed with futl illustiations in XMHONWTE
WAVE GUIDE lnhidreds of
heen recenlly te-

lation. The coils are none too large. there-
fare the additional inductance permitted by
the shield being ungrounded is worthwhile.
No shiclding was employed other than the
use of a metal chassis. The two tuned cir-
cuits are sufficiently far apart in frequency
to eliminate all danger of undesirable reac-
tion or feced-back between the two circuits,

Doublet or Single-Wire Aerial

We have shown connections for cither a
donblct or a single-wire antenna. The sin-
gle wire antenna should be coupled on to
the grid coil of the detector approximately
s to % of a turn from the grounded ond.
No series condenser was found necessary,
The doublet, of course. would employ two
or three turns coupled to the low-potential
end of the detector grid covil. Data for
all the coils are elearly given in the draw-
ing,

This converter has proved so interesting
and brought forth such favorable comment
from those who have had the opportunity
of hearing it, that we are now constructing
a “complete” seperheterodyne emploving a
6000 ke. LF. amplifier with this eonverter
circuit and hope to deseribe it soon.

The size of the tuned circuit in the plate
lead of the 8A8 depends entirely upon the
I.LF. or the frequency of the receiver with
whieh this converter is being operated.
The same values employed with the 10-
nmeter converter are used if the LF. is to
be 2000 ke.. and. of eourse, for higher
frenuencies, smaller values will be employed
Referenee to an inductance chart will read-
ily indicate the proper size of the coil. We
trust that all of our readers of an experi-

because it s our
Sixth Anniversary

GIFT to YOU!

This year. SHORT WAVE CRAFT celebrates its Sixth Anniversary.
A innal increases in circulation, plus authentic, exclusively short-
wave editorial muterial, makes SHORT WAVE CRAFT unques-
tionably the leading maxazine in its field.
notable oeeasion, the Editors have written this outstanding book.

To commemorate this

Partial Contents of Short Wave Guide

Best Aerials for Short-Wave
Reception

The many elaboratc antennas suitable for
short-wave receivers often present prob-
lems for set owners. NIIORT WiV
GUIDE wil! help you decide which aerial
is liest for your receiver. Many Iypes of
autenna &re illustrajed.

Practical Hints on Short-Wave
uning

We have

important

Short-Wave Kinks, Illustrated :Jlumlre(ls of short-wave stattons arc hearld
S v

fang-—and hamireds more couhl be

of SHORT WAVE Exery short-wave fan Iutcrested In heard distinetly if only_¥ou kiew more
- GUIDE i3 535x814 pew kinks wnd shortents,  Dozens of kinks  about tuning them in. Expert advice on
e ageasns bl th Suer A nunared WIFS pouely us cvers weekomnd o SHORT RIOE duning s ducluded @il
WAVE GUIDI you will find a varfety T . :
Y. 10 | of them. emefuliv illnstrated. They will “Police Call” Receiver and How
| brove vers saluable to you. to Build It

Gentlemen:
eirm $1.:30) for which ent
Yau are algo to send me ahsolutely FR
Gt Book—SHORT WAVE GUIDE.

Encinsed you will ind my remintance of ONE Dollar 1$1.00) (Canada and Forl-
er My subseription for Seven Manths to SHORT WAV T.

E CRAFT.

FF, and postbaucl, a vopy of the Special Anniversary I

T Now  Futeeriber
Sond remittance In form of
Inernai’l Postal Money Order.

M Subeer or
rheck. money order or unosed U S,
Hegirter lelter I 34 enaithuns €ash of stamps.

Postagge Stamnps. (Forelgn: l
properly i lueluded.

of paris—evervthing you need 1o know tu
build these rets and make then function

The most stirring =ignals on the air are
nolice ecalls and every fan wants to hear

|. Simple, Efficient Short-Wave Re- these excitlng wlarms.  Conplete details
ceivers Which Anyone (an for butlding and oberating 4 *‘bolice
INAMIE toreeeserimnmtmasenassanseisans anesansanssanans A Fuild ol receiver will balena iy
IS CIT  rim S evmeoseeme | Complete conctiuetional plans for huild- A Simple “Ham™ Transmitter
|. ing many ¥ 2 and S-robe receivers will There are thonsands of fans who want to
City State. ) | also e found. Sehematie dlagrams. lisis  build a simple trausmitrer. Tlere is the

ideal rtransmitler for beginners, It s
practieal, vet inexpensive to construel.
List of necessary parts. wiring diagrane
2ud construction details are Included.
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mental turn of mind have an inductance &
chart on hand. @
" . al
Parts List for Converter
001 mf, mica condensers, Cornell-Dubilier.
8001 mf. mica condensers, Cornell-Dubilier.

3- 20 mn;f. midget variable condensers, liam-
?1.07 mmf. mica condenser, Cornell-Dubilier A\ AT
f. by-pas: lenser, Cornell-Dubilier. \
00 o e g el Duber IN THIS NEW L\ LOWEST
PRICES

100,000 ochm resistor, Aerovox.

10.000 olim resistor, Aerovox. |931 CATALOG
0,000 ohm resistor, Aerovox.

0.000 ohm potentiometer, Electrad.
flexible couplinu. llammarlund.

ctal wafer sockets, Ilud.

mall stand-off insulators, Bud.

1 chassis Bx1x2 in. ICA. tion T5adeg with transmit-
AR tube, RCA Radiatron. " everiTrS, receivers, transceivers for

1—6C5 tube, RCA Radiotron. ery rgauirement.
# New kits metal
B tube DX'er, Knight
e Metal Tube Super-
Sd Ganer,  6.volt all-wave
. ( \ “s::'l_ S-meter transcelver. many

others.
Ultra-High Frequency 7°

I . - 4 Newest  tube-check-
4 ers, set-testers. an-
Transmitting Tube LE ! o S
Meters, 10,000 replacement
) Parts. tools, books—all stand-
ard lines.

{Continued from page 344) -
- Latest P.A. cquip-
ment! B-60 watts:
permanent, mobile and
portable. for 110 volts AC,
6 wvolts DC. and universal oper.
io

employed. The ratings as an oscillator or o
amplifier with plate modulation are identi

al, except that the plate voltage is re i
duced to 400 and the output is 6.5 watts.

his is also for 500 me. 5 eI e
A relative table for outputs at variou: y L o TR RS
frequeneies as published by the manu | memiBERreRily, tubas i i
e A g et A
¢ . . 85 watts its ana Windchargers.
; . il mol 152 BIG PAGES—10,000 PARTS—LATEST DEVELOPMENTS
600 me. 4 watt Whe+her you opera‘}e a "ham" sta- Why Your Dolrlar Buys Morg at ALLIED
- Because we buy in vast quantities. we get lower

limit of oscillation . . . .
e o ! tion, bU|Id| service or Se" I'ﬂdlo F€- prices, and can sell for less. [/f you ever find identi

The above indicates the nominal output g g o1 ©al brand and quality offered elsewhere at lower

obtainable from a 316-A tube as an un CEIVéI’S...o; Inksta” P'.A' de§+ems' Y prices. we'll refund the difference

modulated oscillator, with an input of 400 | ueed this hook! You Il fin n it every-  we pandie only new, clean merchandise in first

volts and 80 ma. D.C. fhing in radio—at lowest prices. 10,000 class condition. Our ompll:t; stoc:a are under one
The manufacturers have suhmitted a . _ |4, wreal roof. Your order is shipped the same day

cireuit complete with recommended val duphca+e and repl"““:ernen+ Pa"+5 lat received. No matter what your radio requirements

oty : R 5 transmitting and are. you'll find them answered at ALLIED at money
We have reprinted this diagram for est types of amateur g it Sl | Lkl sl O

tl Ct":};fgﬁtthOifS teh\ff:pggga';“"i “:ehij'}"‘ee"‘-'é;i‘l receiving gear—newest test instru-  lower prices—order from the new 1937 ALLIED
ryvi X - 0 - g Catalog. Send coupon now for FREE .

nections to the terminals of the tube have | ments and service equipment—[937's ©utelo i 3 copy

to be made with care. The tube may be | finest metal-tube, all-wave radio re-

Bl ey 8 aintained Connectors such  ceivers—pages of new kits for set-build- I ALWAYS FIND EVERY-
THING | WANT IN THE

brass or conper sleeves with set-screws | ers—complete lines of advanced Public

can be used for example. Add equipment—tools, books, etc.
Our Information Bureau will glad! ress.cquip ALLIED CATALOG AT
supply manufacturers’ names and ad No need to hunt or shop for equipment. PRICES THAT SAVE

dresses of any items mentioned in Short | |n this big new ALLIED Catalog, you'll always

Wave Crafi. DPlease enclose stamped re- | g 4 hay you want—at the lowest prices. Get

Uyl iy your free copy now—ijust send coupon below. \

o= ----------‘
ALLIED RADIO CORP..

1 I i

New Beat Frequency AlllED RADIOY 813 W iatkson Blva.

Chicagoe. Mlinois, Dept. 3-K.
. Rush me a FREE copy of your pew I52-page 1937 l
OSCIllator CORPORATION
(Continued from page 244) | 833 W JACKSON BLYD. CHICAGO,Ill l Name '

Catalog.
In the beat oscillator, the fixed fre-

quency oscillator consists of an Acorn .
tvpe tube., 954, operated in an electron
coupled circuit at 350 ke. The variable | STOPPANI COMPASS
frequeney oscillator is also a 954, oper Th Js Haw

ated in an electron-coupled circuit and op ousands have z =
erated over the frequeney range from 335 been sold in all
ke. to 350 ke, the variation :\ccomplishgd parts of the
by a tuning capacitor attached to the main world. Cost

ME MONEY /

'So Handy!

e e Quality uncased
e papet sections. Same
as used in standard
AEROVOX metal-cased con-
densers. Non-inductively

dial. h U S A 1

The output of each oscillator stage is | | the ok 08 wound. hixh wmelting point im-
combined and fed into a self-biased 935 | | Lovn't. over TN (s e, el
detector, which extracts the audio or dif- $30.00each. 100. 600 and 1000 v, ratings.
tt:crenf_e frequency and rejects any rf Papular capacities.
requencies present. The output from the STOCK IS @ WRITE for ne atalog
detector is fed inte the output amplifier I M‘_ | on condensers and :-si;t:)rls.ok
which is a 955 fixed bias amplifier, hav- . .
fnx the output control in the grid circuit Rush yous P - U
and a statically shielded output trans | order before d =
former in the plate circuit. This trans they are all
former is designed to operiate into center sold. F —— |

tapped loads of 250, 500, and 5000 ohms . . 7

impedance. A neon lamp is used as a Our price prepald $4-50 each
pilott dlan)lptz;lnd t-yt s“t"it.c'him,z,t may be con c
nected in e output circuit to aet as a i 7 i

G g T M (el g WL old Shield Products Co. L2 Washington St. Brooklyn, N.Y.
scale calibration | 17 West 60th St. New York City

CORPORATION
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AI-L HAVE WHITE'

ENAMELED
METAL DIALS

2im, ROUND

R ¥ 5 in. ROUND

EE"" “r~ HIGHEST QUALITY
C\RUERET imsTRumMENTS
E:; L_._,‘_.:_ el .I - LI _'__|__:

ALLTRIPLETT INSTRUMENTS
HAVE THE LATEST ,
REFINEMENTS '

White enameled metal dials are easier
to read. They are not affected by
climatic conditions. These dials are
standard in all Triplett instruments. All
Triplett instruments are of strictly
"Grade A" class. It pays to insist upon
nothing less.

Improve on your present results by
using Triplett instruments. Their accur-
acy, modern appearance and utmost
dependability over a long period of
time make them favorites with ama- |
teurs and experimenters wherever used.

SHORT WAVE CRAFT for

The Twin-Tube Portable
(Continned frem puage 338)

tip jacks were installed directly to the
right of this socket,

Battery Considerations

It was found that %0 volts of “B” hat-
tery gave excellent volume, while a flash-
light A" battery containing two cells was
sufficient for the filament supply. No “C"
hattery was necessary. Two of the latest
type “B" batteries were used. These are
now obtainable in very compact form,
weasuring only 4" by 3” by 14" thick.
Two-cell flashlight *“A”  Battery was
placed on the bottom of the case and
since this was only 47 long by %" in di-
ameter, there was spice to spare.

The antenna trimmer was fastened in-
side the cover on the side close to the
hinge, or panel. The antenna lead-in was
then connected to the other side of the

antenna trimmer, which also had a (~Iip|

soldered to it.

—_
|

INSULA-
> TED
JACKS

Front panel Layout.

Upon testing the “Twin-Tube” portable,
it was found to have sufficient volume to
oFerate a small magnetic speaker on most
of the local stations. At night, it brought

| in “foreign’ stations on the short waves.

A large selection of models and ranges
from which to choose, at prices you
will like.

You Can't Afford to Buy Other Than
Class A Triplett Instruments

See Your Jobber. Write for Catalogue.

PRECISION WITHOUT EXTRAVAGANCE

The Triplett
Electrical Instrument Co.,

2810 Harmon Drive,
Bluffton, Ohio.

Without obligation please
New 1936 Catalogue...

send me

INAME. e
Address......
City.

The set was tested in a city street, using
a short length of wire as an aerial, and

| without a ground, and it brought in not

only local broadcasting, but also “police
calls” and “amateur” stations.

The entire outfit, including batteries,
weighed only slightly over two pounds.

List of Parts—The “Twin-Tube”
Portable

Cl1-

30 mmf, type MEX.

C2- Hammarlund "Star’ midget condenser, 140
mmf, type SM-140.

C3-Cornell-Dubilier .0001 mf. moulded mica
condenser, type 5W5TL.
C4—Cornell-Dubilier .01 mf. 400 volt “Cub”

tubuiar condenser, type BA 4St,

C5--Cornell-Dubilier .0005 mf. moulded mica
condenser, type 5W5T5.

R1—1 meg. 3 watt carbon resistor. Aerovox.

R2--170,000 ohm, 1 watt carbon resistor. Aero-
VOX.

R3-—1 meg. % watt carbon resistor. Aerovox.

R4—Electrad rheostat. type 271 W, 50 ohms.

R3—Electrad potentiometer, 75,000 ohms, with
switch (SW1) type 2025.

J1. J2—Insulated tip-jacks. Eby.

L1—One set of four-prong short-wave coils. 17
to 270 meters, Hammarlund, type SWK-4.

I.1—One 4-prong broadeast coil. 250 to 550 me-
ters. Hammarlund. type BCCJ4. I'B1,
BI'3, BP4. BP5, BP6. Fahnestock Clips.

V1—19 type tube, RCA Radiotron.

SWI1--Switch on R5.

1-—2-cell Flashlizght “A" bhattery.

2-—45-volt *“‘super-compact’ type ‘“B” batteries,
Eveready. size 4” x 3" x 115",

1—Aluminum Panel, {¢” x 8" x 43%”.

Hammarlund Midget antenna trimmer, 3 to |

BF2. |
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HEADQUARTERS for
15 years.

We can furnish

KITS

for any cirenit deseribed in SHORT WAVE
CRA¥FT. We carry in stack all standard
part= and can make PROMPT DELIVERY
that is absolutdly essential for those who
“build their own.” We can also make prompt
delivery of all well known Amateur Receivers
or Transmitters.
Ensy terma of course!

“"HAMS" for

CHICAGO RADIO APPARATUS
WR,

A— COMPANY, Inc. —\WoOPST
415 5. Dearborn 3%, Chicage, 11,

INVALUABLE

SHORT WAVE SET BUILDERS
MUST HAVE THIS BOOK

=Y
."_1

SHORT WAVE
COIL BOOK

Fa'i,— :

_

Short Wave Coil Data
for Every Conceivable
Short Wave Receiver
Price 25¢
RADIOWI?’EE.LE‘?TIONS

ALY YOHR

=¥,

. I’l‘ is now possible for the experimenter and
short wave enthuzisst te obtsin the most ex-

haustive data on short wave coll winding in-

formation that has ever appesred in prinl.

As every experimenter who has ever tried to
huild a shoit wave set knows only too weli by
experience. the differenco between a good aud
a poor receiver Is usually found in the ahort
wave colls, Very often you have to hunt
through cohles of magazines, books, ete.. to find
the information ¥ou reauire.

RBetween the two covers of this hook you now
find every possible hit of information on ecil
winding that has appeared in print during the
past two ¥ears. Oni¥ the most modem ‘'dope’”
has been published here.

No duplication. 1llustrations galore, giving
not only full instructions how to wind eoils. but
dimensions, sizes of wire, curves, how to plot
them, by means of which any coil for any par-
ticular short wave set can be figured in advance,
as to number of turns, size of wire. spacing, ete.

There has never heen such data published in
such vasy accessible form as this.

FRIENDS PESTER HIM

Dear Sirs:

t received vour Short Wave Ceil Book anid am
very well pleased. 1 showed It to my radle
friendds and now they are always pestering me
for cvil data, hi hi!

BERNARD A, DECKELMANN,
11348 %o, State ¥t.. Chicago, 1.

RADIO PUBLICATIONS
. 97 Hudson Streety, New York,N. Y,

Radio Publications, 97 Hudson Street,
New York. N. Y.

I'lease send Immediately. Your Short Wawve Coil Book, for
whith 1 enclose 23e herewith {coln, T, 8. stamps or money
order accchtable). Book 13 te be sent prepald to me.

_ ——

Name -

Address

City and State.

Please mention SHORT WavE CrRaFT when writing advertisers

www americanradiohistorv com
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SHORT WAVE CRAFT for

Bar knobs: 2 plates: pne for station selec-

tor. one for rerfeneration control.

knob for Filament Rlieostat.

Roll push-buck wire.

8 Prong wafer socket for 19 tube. Bud.

Prong wafer socket for Plug.in Coils. Bud.
wood carrying-case over-all dimensions

Rl.” x 5" x 4 high. Insnde dimensions, not

inclucding cover, 3" x 41 x 3” high.

Right-angle Brackets to suppmt tube socket.

bt s

2

New Ultra Short Wave

Police Radio for
Small Cities

(Contnued from page 827)

crystal-con
within

kilocycles) is automatically
trolled. so as to insure stahility
0.025¢- of the frequency assigned.
Today it is a routine occurrence for a
police officer traveling along a publie high-
way in his eruwising car to lift a telephone
“hamndset’” off the hook on the instrument
board before him, and converse bhack and
forth with the man on watch at headquar-
ters. No longer is it necessary for him te
await an opportunity to call in from a fixed
telephene box somewhere along the route.
On a moment’s notice. headquarters can
direet this police car to any point where
it may be necded in an emergeney, and hav-
ing arrvived there, the officer may report the
situation right from the car; summon un
ambulance or additional officers if required.
In converse manner, if the officers in a
cruising “two-way radio car discover an
emergency that requires concerted police
action, they can notify headquarters in-
stantly, passing on information which will
enable other police cars to converge imme-
diately upon the point or to proceed in suit-
uble direction to head off fleeing suspects.
Our Information Bureau will gladly sup-
ply manufacturers’ names and addresses of
any items mentioned in Short IWare Craft.
Please enclose stamped return envelope.

Two-Way S-W Talk

Between Blimp and Car
(Continuned from page 327)

Berggren and Theodore Van Deventer, con-
cerned the great inventor’s early work with
wireless telegraphy. Mr. Berggren recalled
Edison’s experiments, in 1875, with what
he termed “etheric force,” a phenomenon
caused by electric waves 1n free space. In
1885. Edison sent messapges to and from
moving trains by induction and in the same
vear he took out a patent for a system of
wireless telegraphy. At that time, he had
succecded in sending wireless messages for

a distance of two and one-half miles
through the use of kites.  Unfortunately,
Edison never completely followed out his

experiments, or the world might have had
wireless telegraphy several years sooner.
for it was not until 1887 that Professor
Heinrvich Hertz announced his discovery of
the “llertzian waves.

The broadeast closed with some remarks
on Fidison’s pioneer work on the motion
pictures and the talking movies and a two-
way chat from both the blimp and the po-
lice car with station LSX in Buenos Aires,
a distance of 6,000 miles. Mr. Berggren
was closely associated with Mr. Edison in
the development of the movies and among
the interesting facts he related was that
Edison collected one-half cent a foot roy- |
alty on all motion picture film for his |
patent on the small holes along the side
which fitted into cogs and prevented the
film from slipping as it passed through the
projector.

Girl Operators, Attention!
Listen “YL's™ and “XYL's"!! Why not
send the Editor a rood photo of yvour
“Rig©"—and don’t farget vourself, A

separate photo of yoursell will do,
with a *“clear”™ photo of that station!
$5.00 for hest “"YL” i

Sce page 619 March issue for details.
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This NEW Type of
RADIO TRAINING

« « o in an Industry That is Providing

Fortunes for Wide-\wake Men . . .

Here. at last, is a NEW and DIT
FERENT type of I'xmmng “that not
anly teaches vou all phases of Radio
Scrvice Engineering work quickly and

t ) teaches yvou
just how to use it under actual Service

to you almost at the start-

conditions. Theory is cut to a minfum.
Youlll find it all intensely interesting—

cfiiciently—hut which also supplies you you'll learn the PRACTICAL way.
with complete servicing equipiment “for Don't delay! Radio is progressing
an actunal start in business. Remember, rapidly. Television is on its wav. Now

uo matter what kind of radio training
yoir take, it is ubsolutely necessary that
vou have equipment of this Find BE-
FORE yon are reudy to start making

is the time lo get started—and Spray-
berry Training 1s designed to start you
right. Let us help vou win a good-pay-
ing place at the TOP OF THE LAD-

real  money.  Spravherry
Iraiming brings it

DER of success in one o1 the livest, most
acuve industries in the world with vast
opportunities for future development,

LeARN QUICKLY AT HomME—NO
PREVIOUS EXPERIENCE REQUIRED

Youll tiad Sprayberry Trainin; uplete—
modern—praetlcal—and casy to understand, You
learn qufe in ur spare time. Students ecan
o] ey on ordl servlee wor
even q

tesi
the Co nelu A r

icat Mechar i TVie
sold ONLY tg

0 ] il
or today’s Hadio nee
Morcovcr,Spraybcrryxs the ONLY
school that furnishes vou with
COMPLETE RADIO EQUIPMENT!

THIS COMPLETE SERVICE ENGINEERING EQUIPMENT IS YOURS!

—y

SPRAYBERRY ACADEMY OF RADIO
2544 University Place, N. W., Washington, D. C.
witl nligation on my bart, please rush plele delails
of your NEAV (ype of Radio 150, you MY KLU -
TURE [N rabDin.
Nume Age
Address SWC 10/36

|

UNIVERSAL
3-MMETER HHAND NET

A new,

ONLY 3 TYPES OF

AMPERITE

automatic regulalors are required lo re-,
place any ol the 30types of ballasi iubas
used in A.C. or D.C. sels.

NEW LOW PRICE

15 ounce, compact hand set-—De-

signed for 5-meter transmitters and 5-

meter transceivers—Highly polished,
moulded bakelite units—75 or 2000 ohm
sensitive veceiver——High output single-
button Universal microphone of 200
ohms—6-ft. 4 conductor cord with color-
coded phone tips—List Price, Single-
Button microphone $10.00.

UNIVERSAL MICROPHONE CO. Ltd.

424 Warren Lane, inglewood, Calif., U.S.A.

List, §1.25

Alco new low price on raplacemants for 2.Volt
Battery Sets. Lumt $1.60

51 BROADWAY, N. Y

AMPERITE @mpany

Please mention Snont WAVE CrRaFT when writing aildvertisers

www americanradiohistorv com


www.americanradiohistory.com

368
1-Tube Air Scout Jr. $1 Radio
$

WITH
TUBE

Nattymae

win cared

A Real Rpudin=Keen Recep® i- N Wit arelu des .‘\rry n'u‘t
1

nue to nel phog dabe Vo wton ST
w1 Ml ount m ket b oatea 'y naah rull sive [m
the Ly i I Vel 1 U0 Gietis 1o Tes b ] 1-

valzantal Lolerbad o SNl L Ly T bt o o
FRE gl e L o) il A e 1

Gl posting 1 oo eeorpt Vo fon Lo g
cntn I\(m e Y rnes et e daean wathe vales s ol

oll parls.
H. G. Cisin, Chict Engincer
ALLIED ENG. INSTITUTE
bept. §-29 98 Park Plate New York, N.Y.

Experimenters.....

Here is a set
of high-efficien-
<y, lowloss
coils for use in
ultra high fre-
quencies. When
tuned with a
I5mmf. con-
denrser, these
coils cover the
2/, 5 and 10 meter bands,
wound with heavy, self supporting wire. The
L form factors and wire spacing of these coils

They are space

have been chosen to insure maximum Q"
and efficiency.

2/, Meter Plug In Coil No. 1630 List $0.65
5 Meter Plug In Coil No. 1831 List .70
10 Meter Plug In Coil No. 1832 List .75

Jack Base to take the above mferchangeable
plug in coils, Complete with "insulex” sup-
porting piliars No. 1633
Set of three plug in coils and jack base with
mounting pillars, complete, as above, No.
1625 . List $2.50
Send ton conts i coin or stumps fur wur latest
cdulogue, 1t coutains description ad prices
of everything the experimonter snecds.

INSULINE CORPORATION of AMERICA

29 Park Place NEW YORK

CABINETS|

CHASSIS and PANELS

For any make receiver made to order

Send drawing, blue print, or give
complete deseription and we will
give you our lowest estimate, We
enamel in plain or crackle finish,
also nickel or chrome plating.

Dealers and Jobbers Write for Special Prices

KORROL MFG. CO,, Inc.
232 Greenwich St,

Dept. S.10
New York City

ﬂﬂlﬂf e

ALL NEW 1937 MODELS W11

DEAL DlRECT—FACTDRV PRICES !
iron-Clad Guarantée Written

A LS

e v o rew fall
M TONIN

[T SR i T Y
tor and e Vo s
Har eporat oy gl Pl imet
wrd o srupen balow for B0 dotaie ol SO
d1y nearvgh trigd uul \;
Uwr ps st o

bhr
|l \Ill

NO-RISK |

GOLDENTONE RAD!
TRIAL! | B2EPERTBEEaE0RN. MicH, &3 i
A ER bty ML I'I
Frnaosy w1 & %J)lru.ln b,
b then . —— [
WO b Adrea. S

Please
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When to Listen In

By M. HARVEY GERNSBACK

ALL TIME IS EASTERN STANDARD
GERMANY

@® THE German stations have made =ome

changes in their operating schedules,
The iatest arrangements are: For South
Asia 12:05-5:15 aum. on DJA and DJB.
From 5:55-11 a.m. on DI and sometimes
DIB., For East Asia 12:05-5:14 aan. on
DIN and IWE and from 5:55-11 aam. on

DJE and DWJQ. For Africa 11:35 aume-4:00
p.m.oon DID and DIL. DJC has been dis-

vontinued and will not be ordinarily used
at all even during the winter. On Sun-
davs DJL is on fram 6-7 am. for Africa
also. For 8, America $:50-10:40 pan, on
]nl(z and DJN, For Central America d:50-
Hl 5 pame oon DJA. TFor North Amerien
..;It 1445 pan. on DB, 15.2 me,, and DI,
11.77 me. Also on Sundays fram [0 eme-

12:20 pan., on WL DI 1501 nies s fre-
auently heard during the aftornoon and
evening with a directional acrial for N,

America, It is used in place of, and some-
t.mes in addition to DJB. Daring the month
of July the power of the German stations
was raised from albout 8 Kkw. to 0 kw.,
making them about the most powerful reg-
ular =-w broadeasters in the world at the
moment. There are now 5 sepuarate trans-
mitters available for regular simultaneous
operation and for special occasions even
maore can he borrowed.  These stations are
now laving down terrvifically strong signals
in N, Ameriea and have completely celipsed
Diaventry, The Olympic games were held in
Berlin duving the nest half of Aupust and
mnumerable specinl broadeasts for broad-

casting agencies all aver the world were
put out over these stations and also over
the telephune =stations [1ZA, DZB. DZC,
hZE, DZG and DZH. These latter stations
are still very active amd can be heard at
glmost any time.

RADIO PODEBRADY

® TIE new 3§ kw. Czechoslovakian broad-
easter mentioned in this column several
tithes in the last year |= at last on the air.
Tt is known simply as “IRadio Podebrady”
and hns been heard testing from July 15th
onwards and asking for reperts. Announce.
ments are given in kKnglish,

frequencies have been used o far: 1520
me. 1176 me., and 6115 me. The station
also has several additional frequencies in
these bands and alse in the 5 me,, and
215 me. bands. It will probably o on a
regular schedule shortly.,  Address is “Ra-
dio Podebrady,” Czechoslovakia.
BELGRADE
@® YUGOSLAVIA has a s-w voice now. It

is “Relgrade.” No call letters are used,
This station has a power of 1 kw, and op-
erates on 610 me. daily fram 1-0:30 am.
and 2:15-6 pam. Adddress is S-W DBroad-
casting Station, Belgrade, Yugoslavia.

NRHU

@ OUR old friend Senor Amando Cespedes

Marin informs that his famous s-w sta-
tien TIINRH, at Heredia, Costa Ri s once
aprain on the air after several yenrs of si-

lence. Qld-timers will remember NRH with
pleasure. The station is on .67 me. daily
from 9-10 pm., and from 11:30 p.m.-12 m,
This schedule will probahly be augmented.
TLPG in San Jose, Costa Rica, has shifted
from 6.41 me. to U.55 me.

progriuns for N. Ameriea will be broadeast

daily from 6-11 pam. We are not certain
whether the old frequeney of 9.525 me. wil

he emploved and whether a mare powerful
statiun will he used. At present the power
i= only about 1 kw.

ITALY

ment on

| @ 2RO at Rume now hroadeasts daily an
1181 me. from 6:43-10:30 aan,, 11:30
Wawe writing

Sponrr Urart when

www americanradiohistorv com
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NORWAY
@® STATION LKJ1 at Jelay is planning
an expansion on about Sept. 1. Test

l
|
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Every Radio “Fan" Needs These

SHORT-WAVE

RADIO MANUALS

I"ire has heen trematnb us progress madle in short-wzug
s the past few doars vt ofdy i the O RCTVE
SUOIT-WAVE RADDO MANTALY will v tined a0 o
pooture ot the bopartant bovelopents Wihether the -
s cemer t D Beag o sl design b eateaninetion, seid -
0. alEeva C ternets o tube chabges o s it e
Wie pveans et shurrewave  ficld, all are - publislad
chtmal caty ine Wiese SHORT-WAVE MANT ALs T
Mantads are edited by 1lugo (_-Lrusll.nk aml Ho W, S,

Each
Manual
Lists at

SERVICING GU IDE

FULL DIFL‘:TDE’\:
OF ALL
SHORT Wﬂ.‘ll. RECEIVERS

Contents of the 1933
SHORT-WAVE ._" iNT AL

Rhcrt-Ware Beglnners' Sertion ave Recener —

Pattory, ®hwrt-Warne Hoceners Departine b
Shorr-YWane vrtitiens! Fover™ Aphardtus—Xnoit Wine 1
P ntors” Saten U Ilr.l Shart \\.nn» Pinncres,

Short Wates 1w to Buihl " Poavoa Sappds™ Cns b -

el Short Woae Covetrors The Shart Wase Vden -
Supetln 1. m«lun~ hoac “Temsmnhors Jor Aot =1, -
tiv > arstuticd 7=Hedtiside  laver —Sdpel-Hopen-

oot She rl =W e Reeciters Hearr g Shant Wwa o I
wiatss Hbh Uil —Shoet=Waoe Guestions aied - A=
wrars st W Kinas Patorgn Shati-Wave Revies
Tataea r Sleadt-Wave Putpuas Shod Wae Lo i
—Multi-purpose Tubes—Nmlio vnpliliers—""1an =5 cead
—1hn lees TMono=coil T Recetvs tse—13iwalons, - Ja-
fors vad BHeat Osebilaros—aable Rocenvor: ad ‘b
muttors - Xhurt-Wave Senviee Drata tor Radio Service Mo

Contenits of the 1934
SHORT-WAVE MANTI' AL

T tard. Shott=Wave Recelvers and how to eonsnuet ot
- Shcor-Wave CTra st s—RBulbding one 1o woven 0
teech ers— Coll wirnling, data =Cemmercial Short Wase Hos
ervier aml Sorveing Data Kimks  Canveniers and o @
Vansttw o Antent s oand Noise Elimaters Supatl ot
crwely i s—Nniateur  CPhone Transnigtiers — Shot W
ieres-tinor tlodl  sheat-save  Jdate - Saper-Nogensa e
i Mhort-Wave Sots,

Each Manual Contains Orver

. 240 Pages—1,000 Uliustrations
Flexible, Luoseleaf Leatheverte Binder 9 x 12 Inclis

Special Combination Ofier
‘T mive overy short-wave en‘husias! the apportmnty 1o, !
hath SHORT-WAVE MANPALS ta b Dby Velor o
1 and 2 balh baok<s 11 boueht together, can s i
chasod w0 <avans, Faeh Mgl sells pegnlany 2
250, 1F bath are lbought resether, the priee e >y o0
You save NfEY cenls,

SHORT WAVE CRAFT

99-101 Hudson Street New York, N. Y,
. e G S el U D Y DN G S G S RN s S
SHORT WAVE CRAFT SWC.1036
4y.101 Hudson Strret, New York, N. Y.

Geonthamen: T oaotelos
w1 L oun . postage
SLORT WAV,

herewith any renattanee for o wio o
prepaid. v owpy oo the a1,
B MANI AL - in lrated bnlow

() 1934 Official Shert Wave Radio Manual—$2.50
{ ) 1935 Official Short ane Radio Manual—%2.00
( ) Poth Manuals—S$4.50.
Name ..
Vel ve L
[ 1A o . Rtate
~ o drmareeed gef ocbowa b

«

. or maney erdie
syicar e if caskowr ghemyg nt,

Ledvertt ers
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SHORT WAVE CRAFT for

RADIO OPS!

a.m.-5:30 p.m, 6-6:20 p.m., and on Sundays

from 6:43-8:55 a.m., 11:830 a.m.-5:30 p.m.
The Ameriean hour s broadcast now on
11.81 me. also. This is on Monday, Wed-

nesday and Friday from 6:20-7:30 p.m. The |

5. American hour is broadecast on Tuesday,
Thursday and Saturday, from 6:30-8 p.m.,
on Y.635 me.
@® TLpP, Bundoeng, 11.0 me., and PLO, Ban-
doeng, 11.49 me. now broadecast daily
from 5:30-10:30 or 11 am, 6-T:30 p.m..
10:30 p.m.-2 am. And on Saturduy from
5:30-11:30 am., 7:30 pan.-2 a.m. (Sunday).

Short Waves and

Long Raves
(Continued from paue 33})
Bermuda, and Hawaii make any less-
sophisticated SW “fan" sit up and grub

for a pencil.

I am a member of the Short Wave League
and will soon be a member of the Inter.
6000-12.500 Mi. DX as the neccessary
three months’ report is coming along 0.1,

Ned Carman, Jr.,
Zumbrota, Minn.

{Thiz month we are pleased to sulute now,
Ned, for the very execllent stutinn phote
which you heve submitied. The outtit lools

real gnappy aad busivess-like—Fditoy
N. Y. Listener
“going strong.” Tn the very near future

I expect to have over 200 verification carils
and letters, because every week ] am con
stantly receiv.ng ackoowledgments of my
previous repotrts.

Irving Cohen,

12 Willett St..

New York City.

Thanks for your (etter, Irving, and we
hupe to make each successive copy of
SiorRT WAVE CRAIT 80 much better than ils
predecessors that you will find the maga-
zine 8till more valuable than in the past.-
Editer.)

Rehuilt Sets

Wishing vou continued success,
Louis J. Kingsley,
209 Kingsley Ave.,
Waterloo, Towa.

Thanlks very much for the photo of your
listening post, l.owis. vnd we are glad to

know thut you have becw successful in “re-

amping” the Federal set with the aid of

wformation published in  SHORT WAVE
Crarr. Editer.)

New Bi-Polar Headset

® The new DRex-

Bi-Polar  Headset,

here illustrated, has

recently been perfect-

ed by the Acme Spe-

u.x]u Co. The two re-

ceivers comprising the

headset have a tetal

impedanee of 20.000

ohms. The shells are

of metul with moulded black insulating

caps. Nu plouudll.p ECICWS OF nuts appear

on the exterior surfuce of the receivers, the
connecting cord passing through a hole in
the shell and the connections to the receiver
coils are made on the inside of the shell.
The highest quality steel magnets are
1sed to produce a strong bi-polar tield, and
due to the simplified design of the receiver
the air gup between the pole-piece and the
diaphragm is accurately maintuined at all
times. The caps on the receiver are well
shuped s as not to cateh in the hair and
the headband is =0 arranged that the re-
ceivers can be moved up and down so as to
fit the heud closely.
The whole keadset
weighs 7 ounces
Substantial \\ovvn fabrie covers the
bands passing over the top of the
making the headscet very comfortable, This
article has been prepared through data
upplied by courtesy of the Aeme Specialty

is very

metal
head.

Please ment

light and |
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~ Sargent Model 11
9.5 to 20,000 Meters

Nets a new =1 ird for Lrf. performanee’  Selectivity
dApproachics ti Hst eapensi e le-
teivers. yel e we avn 1
noise level of the v f. elp It
iver has o ol shx t
¢ t i
1uhes the rect
tuning 1 v Except tor the o nlt
tar all 3
TUBES. & 11
] W ks 0 -
pled st ard L y 1ge \
st T T T TR T TR X TE N LN T TR L IR TE S
: TIMF SIGNALS: Covers every wave o thev
5 [ (‘:\\‘ons every wave on v w
: INDING: Works nlecly with loop 1ot

direction
Inm' l st

uxs ry ¢

:\\1 \-F‘Ull‘
the supertnet

and be really H

50 nleters just o

v
ALY fur an euwiuency.

DR R L LR P P R P PP PR LR PR TP RRRF TR SELP LY 4

Maodel |1 Net prices for 110 V. 50760 cycles operation
Model 11-1" A, I NIVERSAL tuming tange, 2.0 to

0000 nctel $75.00
\iudvlll ML \I\Kl\l tunime ruige, 9.9 to 3,750

mele $54 0o
Mude! ll AN AMATEUH wning ruuge, 9.3 w0

neters = ‘-\ﬁ L]
Prces inictude pover sapbly o speaked amd RC.AL tubes.
IMMEDIATE DELIVERY
Model 11 Is available | MG D.CL and battery

\ﬂl(l;;g--s.
Write for fnll description

Don’t Miss This One

NOT A BCL” Joi'Y Sagem Model 11 Unlversal
Tunloe wnge, has been designed for the dved-ln-the-
woul vadio operator. It is the recviver that has long
ce swaited by the rudio man who cannot get full en-
urmient from radio without eheicnt all-wave coverage
both code ang volee. Model 11 covers a contihvuus
1 rauge, without dead sbuts or skips. fron the
tra high rreyuencies to the audio range. 9.3 to 20,000
1wlers.  Aost operaters ean hear the frequency of du-
\eetor osclllatlon us It comes ino the upper edge of the
io bamd at 15,000 eveles!
The mere fact of covellng Ihis tuning range etticiently
is an engihvering actomplishment of the first order
Mudel 11 is the only receiver ever built having t
tuning range, toour desirn bas been so csrel
rked oul that there ar utely no losses added b
the Increascd tuning range Lk _ciency on the short

wates Is very I' I=—on the long waves it Is even higler
iner d an tthon in the rf. tulwe
The recciver has every control 1he experienced operator
it pussild it. 1I'hone jack, break-la se h, =a
e b d, It e tr wr, Ie; eratlon
wn 1.1 1in control.—one Incidentually il
s ] d. of eunrs the wave ki
he waln tunin iul is calibrated over th
At Lt K.C
D.C.AND BATTERY OPERATION

Model 11 ean be gupplied right out of stock for D.C

el Dt for other A.C. vollakes. Ji
a woed it our D.C  and battery models. They ar
{ the ““re-lash trom AC tvoe of eireuit. T

tery mnl havy heen ¢ il fron

&8 wh, heoee they are

he ground up

unusually edigient aid  the)

Ll ey su the A.C. In every respect except winonunt

of audie nover output. DG, models are wired whil

oth Hlnes tillered and Insuiated (rom the ¢hiassis, henee

can be used on auy D.C. puwer eireults, regardless of
how grounded

A Smooth Operating Receiver

Probahly the stnoothest operating rrceiver you ever
tuned. Nuiselest controls, gradual regencration tha
coies to the peak from either side without a “"plop”
Nolse level almost non-exisient within the receiver it-
sell. A neat. rugged, attructlve receiver thut Is an
addition to the finest radio station,

E. M. SARGENT CO.
212 9th St., Oakland, Calif.

IMPROVED
MIDGET CONDENSERS

Note These Improved Features?

1 New Positive Winp-

® ing Conlact o1 10-
Ty shafl with Iust) u-
rrew . elimlnates

lesl noise on il
Trequencies

2 Close Fitting Bnr-
= ings h
wal Lrn.l :mmn 3
Ness of Opetralion,

ISOLANTITE. Saldered Driss
Diles, and heavy alumboum end plues
make & preeision bulit, ruggedly eoushiuciel cn
cLser.

167
Urits

hevond rear hearing for
with dexihle counilngs.

Rhaft  extends
" panging several

Bl unbts and naltiple :pace units kn viriots ea-
pacitics Hiustraled and deseribed i our new eataloy,

Fiee upoin reauest! |

40% DISCOUNT TO AMATEURS

BUD RADIO INC.

1937 F. 55th €t. | |
Cleveland. Ohio

CET ON

WHOLESALE

BUYERS GUIDE OF

THE LIST
FOR THESE
CATALOGS

Here are the four big
catalogs suent to every
Burstein-Applebee cus
tomer this year. Each
catalog is brim full of
latest informadion and
1o wese wholesale
prices o0 Radio. Elee-
trical  and  Refrigert-
tion Equipment. Write
today—ger on the list.

BURSTEIN-APPLEBEE Cco.
1012.14 McGee St., Kaasas Chty, Mo.

Hot Shot

—L RIN- QP

i Burgtein-Applebss Cu's
| \?‘ ol6 )/Z,Li)

sn Srroet Wave Cuarr when writing
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ASK YOUR JOBBER TO
SHOW YOU MODEL D-104

ASTATIC
“SPEECH
RANGE"

CRYSTAL MICROPHONE

Low in price and huili rug-
gedly for leng service. Ire
quen:y response capeciully ap.
propriate for guality “specch
ratge’’ perfurmance. No back
grouwl noise wid not wlfcere
by woving ar handling. Fulls
guaranived,  Lieensed  under
Brush  Develojuent  Company
ralenis.

Bliowioe D-104 118 ASTATIC MICROPHONE
Also LABORATORY, INC.
YOUNGSTOWN, OHIO, U.S.A.

D-104 HS

Use WIRE-
J WA'TT in ||lu('(1_f-'\
oo 4N of 1 watt f:um-‘,"'_L \I
position  units. o= |
" ) They are wire- ";F. i
S| u;“s wound—no noise |§=§
or fluetuation in (33
valne with temiperature echanges. Ask

CO., 4839 Flournoy St., Chicago.
Mlincis.

your deulvr or write OHMITE MFG. 1§ | |
il

alvertiser
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RADIO_INSTRUCTION

CANDLER Trained
Llroy,

g Champion McElroy.

ManNDLER
=SS AR DS 2
NIGH SPErD

Boon & FACTS
Radla ern’ors

T. R.

ADVANCE TRAINING FOR

HERE'S THE " KeEy Tolk
SUCCESSFUL SERVICING”

A complete
profession:a
irail

nl' (8 |>|. e

crviee work:

newlg af the

STUDY IN YOUR OWN HOME

Wi olfer en
ing and I'nbli
Felevi

(nh_- up t
LOwW

Smart
el fature

World's Official Cham-
pivn, Class A. Speed 69 wpm.

CANDLER SYSTEM Taught At
HARVARID University by

Fd

McELROY

WORLD'S CHAMPION RADIO TELEGRAPHER

23 Bayside Street, Boston, Mass.
MAC KE $7.95 a real spced key. {Ceroamarn
1/ AC ELUXE @ $15.00 U.S.N. Spfn.
MAC @ $1.00 U.S.N. Spf ed key cord.
r ) $3.95 U . Spf
MA $3.95 c tor.

C rn me fo xmy ipt & dsrb ifn. i

All my stuff emcy gad best pduts obl. 73 Mac. -

Hn
COsT_EASY TERMS

hv

LEARN CODF

AT HOME

Or Increase Your Code Speed
With the Exclusive CANDLER
SOUND SYSTEA Used by the
CHAMPIONS aud Fastest Radio
Qpevators!

CANDLER will train you in
evervthing necessary (o passing
ur Government Exam.. to build-

ng and putting vour own Anmua-
teur Station on the air and oper-
aung 1t expertly.
You €Can Ohtain a Good Job in Com-
17 Radio "omrmnncn!mns thrn
CANDT.ER Training as many have
done aml are aloing.  You can learn
code RIGHT, {rom the beginning or
uhmm your com’l license. Tt is sur-
prisingly easy and inexpensive.

FREE—1936 Book of Facts

ntains Champions McElrc

T. R. Mec-

y and fean l!udsons

vii stories how they | me chawmpions, and oth

Tua nformation. Whether vou want to leain

de s¢ vour speed. this book will help
Write us what vou want to accomnplish. We

e you. obligation

CANDLER SYSTEM CO.
Dept. S-10.,

Asheville, North Carolina

CANDLFR Trained
Jean lludson. 9 Year
O1d Official Champion
Class
Speed
30wpm.

CANDLER
Wil Train
You Per-
sonally.

INSTCR UCTOGRAPH

nept SW 10
912 Lakeside Placo
Chicago. |1,

YOUR CODE—IS IT FAST ? COMPLETE"

r—

| Radio College of Canada, Ltd,, 863 Bay St., Toronto J

for
know
urs

home IT

rvicemen  who
tbe result of

by the faculty fn
-,m‘! m studring

the

i :\4 ddr

start  any

ul adio-te
re insuring th Tet L

r 4

course will pay for ftaelf nyone il | ff "“
atford the eusy terms sk 0%
ne t ) 1
T s, ] s of ¢ dt
FREE! . l sand tesson statent o A
® !uv.c g It Bt on |
Illustrated booklet bitlan.d

**The

for your copy

Key to Success-
ful Servicing” —Wwrite

i

today. “

RADIO

INSTITUTE '
Subsidiary of C. R. E. I.
DEPT. SW-10, 3308 14th STREET, N. W,

Oepr B-lo
WASHlNGTON, D.C. Withe : : n, :‘:rr-;'m.,;.-

SERVICE

Add o

Demand for Televislon Experts

ad re
¥ THE NEXT LlG

€ MONTHS THOROUGH,
PRACTICAL TRAINING

5.0, NOEL, Pres. First National Tel
Power & u'h( Bidg.. Kansas Clty. Mo,

nt 1

islon, Inc,

FREE 11y

ted Buok—*Pi
v 1T years or chde

res On the

“Looking In" at the New
6-Meter Television

Images
(Continued from pege 332)

tween the voice and image frequencies, the
setting of the detector and oscillator con-
densers is also fixed, and these are ganged
to a single tuning knob. The ditTerence
between the oscillator frequency and the
image frequency gives onc difference fre-
quency, which is accepted through a set of
tuned 1.I°, stages corresponding to that I.F.
frequency. Sccondly, the difference between
the received voiee frequency and the eom-
mon oscillator frequeney. produces another
and dilferent I.F. frequency and this is ac-
cepted by a series of tuned I.F. stages set
at that particular frequency, as Fig. 4
shows schematically. The voice frequency
passes on through a second detector and
a stage or two of audio frequency and
thence into a loud-speaker.

Tracing the path of the image frequency,
we follow it through say two stages of [.F.
frequency, a second detector and then
through two or three stages of high-fidelity
resistance-coupled audio [video) stages.
When the image frequency emerges from
the last audio (video) stage it may be con-
nected to a Kerr cell or light valve, which
comprises two small metal plates immersed
in a nitrobenzol selution in a small glass
cell; or following RCA and the Don Lee
practice, this imape output would be con-
nected to a cathode ray tube. The circuits
of the Zworyvkin Kinescope scanner and
sweep oscillators are shown in Fig. 5.
Space does not permit going into a detailed
deseription as to just how all of these cir-
cuits work, but by studying the cathode-ray
tube manual published by RCA and briefly
referred to, as well as Mr. Halloran's new
treatise on “I'elevision with Cathode Rays,”

TUNING
FORK

ELECTRD MAGNETS
FOR OSCHLLATING
FORK o

MAGNET TO
VIBRATE
FORK, F

TO TELEV.
REC.

MODULATED
NEON LAMP

VERTICAL
SCANNING

HORIZONTAL
SCANNING

T———SCREEN
( REAR OR TRANSPARENT)

One form of vibrating scanner i8 shown
above. It is that patented by Melchor
Centeno V. (Sce text for PPat. No.)

and also referring to some of the past ex-
cellent papers presented before the Insti-
tute of Radio Engineers,® a considerable

3dce Dec. 1933 Nov. 1931, and March 1936, Proceedings
of the Institute of Radio Engineers; available at your
local PPublie Libraey, or the Instltute of Radlo Engineers,
30 St.. New York City.

33 WL 21.00 per copny.
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RADIO INSTRUCTION

LEARN CODE |

the way you'll be using it—
by

| SOUND

There 15 onl
ont way te
Iearn tn read
couly 1hat
15 hy distoming
o ewle  Thery
Is ouly one way
to learn w send
cade and that 1s

by hoaring sour |
oun sending re-
peated hack to
you_ With the

.'

AMaxter Teleplex Code Teaching Machine you learn code

M _

the natural, easv. faseinating way. Only instrument
ever pridueed which records your sending In visihle
dots amd dashes—then SEXDS BACK your own key
work at any spewl you desire. We furnish conplete
cautrse  Jend dou the All Eleetrle Master Teleplex, give
you personal instruction with a MONEY BACK GUAR
ANTEE—all at a surprisingly low cost per month
Write today for FREE catalog "8'" 10, No obligation

STANDARD

“HAM’ SPECIAL STATRLRR

A highly efficlent code teacher using hcavy speclally
prepared waxed paper tape. havinZ two rows of perfora-
tlons. \Wriie for Free folder SW. 1

We are the originators of this type instrument.

TELEPLEX CoO.
72-76@ Cortlandt St. New York City
TELEPLEX—The Magic Key of the Air Ways

— = — e — |
ENGINEERING,
brosdeasting, sviation and police radio, servieing, ma-
rine rudio telegfTaphy and telephony. Movrse telégraphy
and rallway ting taught th hly., Dngineer- |
ing course of nine montha® duration equivalent to three
yoara of eolleze radio work. All expenses low. Cata-

log fres.  School established 1374,
Dodge's Institute. Turner St.,, Valparaise, Ind.

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
Including Short Wave AMATEUR
CODE @ New Course in ELECTRONICS ;
Day aand Evenlng Cissses. Booklet Upon Request.

| New York YMCA Schools _—»
6 W. 64th Street, New York City =2

(—)mCK WAY tomake moneyin
RAD' Modern receivers are

demanding men with
modern training for
service work. New training method |
and service equipment offer atarts
you earning almost st once. Up to 33
ap hour easy in a short time. Write
today tor FREE book of details.

Radio Traning Association ol America |
Dept. S. W.! 10

T 4528 R d Ave.. € RS
RCA Tnstitutes offers an intensive course of high
standard embracing all phases of Radlo. Prac-

tical training with modern equipment at
New York and Chicago schools. Also spe-
cislized courses and Home Study Courses

under *'No obligation' plan, Catalog.
Dept. 8aw-36,

RCA INSTITUTES, Inc.

., New York. 1154 Merchandise Mart,
,_' v._riﬂ;hsc.ia'mud Standard in Hadro Inetructien Since 1902 chlcag.o

JECTION
TURE PRO
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L vy S0
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Qualify for Good Jobs |
in Los Angeles. Practical in.
wm. Newost equipment M. |
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amount of valuahle information can be ob-
tained, which will enable the ¢xperimenter
to hook up a eathode-ray tube, even though
it is not of the cxact television type used
by Dr. Zworykin, in order to have a *look”
at these new high-fidelity 6-meter images.

A few words about the superhet receiver
as mentioned by Mr. Halloran in connection
with the Zworykin-RCA system of recep-
tion. The receiver is an ultra short-wave
superhet with two coupled R.F. stages,
which ean be tuned over the band from
40 to 80 mec., and broad enough to pass a
4000 Ke. band. Next comes a heterodyne
oscillator beating against the received

3n

.I"-'l: = 4 i
Larn R AD 1O goom

REAL RADIO ENGINEERY!

|Kendall Clough
Chief Bngincer,
Clough-Brengle Co.
E. E. Gramer

Chief Engineer,
Standard Tr'sf'r Co.
Kari E. Hassel

"h “NEINesr,
Zemth Radic Corp.
F. H. Schnell
Radio Engineer,
Girunow Radie

F. D. Whitten
H'viee M'k r, Phileo)
Radio & Telsv. Corp
Dr.C. M. Blackbhurn

Redlo Engineer
P R. Mallory & Co,

Train Now at Home
for Good Pay Spare-
Time and Full-Time
Jobs that Pay Up to

REEEECTON OIAPHRAG Mt
(.. Y s FOCUSING
Lewses x =l N
( ,_»TI - _llg{ 52 '  LENS
g 2 —i— # ) = e —-_—
3 S’»: =3 44—
- ‘\ 1 = v ™0 MiRROR
—— | =, MICOL WHEEL OR
ENTRATED 't,'.?f;:, s PRISM SCANNING DI

FIL_LAMP (OR
ARC,0R 100 waTT
POINTALITE " LAMP)
| PP: LIGHT PLANE POL WERE
Er LIGHT EXTINGUISHED
IF ANALYZER PRI5M P2 15 TURNED TO CORRECT POSITION

e DIAPHRAGM 1, KERR CELL (WS OPTICAL

ELECTRICAL PROPERTY

0F ROTATING PLANE OF
POLARIZATION ) |

[E = TERMINALS As QUARTZ DR
-— PYRE X SPACERS
Gr“asgs q— y p 8" LONG
u -
La—GLASS CELL
i F J B QUTER PLATES
INSULATED FaOM

—= NITRO BENZOL
SOLUTION CENTER PLATE
{QRDINARY CELL {
USES 2PLATES T™IS
CELL USES 3 PLATES
WHICH REQUIRES LESS
VOLTAGE

Example of Kerr cell set-up: Pl set at about
30° to the plates in Kerr cell. P2 then rotated
on its axis until plane of pelarization is in such
a position that no light passes through the prism
P2. If about 300 volts is applied. plane of polar-
ization is rotated until light will pass through
analyzer P2. Diaphragm at X may ke neces-
sary to prevent light passing by plates in cell
(i.e.. not confined between them.)
must be clear for best results (double distilled)
or super-redistilled form. Keep open flame away
as it is inflammable.

carrier, to produce a 7 me. ILF. The pic-
ture amplifier system comprises five I.F.
stages tuned to 7 mc. and capable of pro-
ducing an over-all gain of 10,000 to a 4,000
Ke. band at 90 per cent maximum ampli-
tude. Next comes A.V.C. in parallel with
the last I.F. stage, second detector, and a

|

Nitro-benzol |

video or picture frequency amplifier, with l

two resistance-coupled stages,

As the synchronizing impulses are sent
along regularly with the image components,
the Kinescope rcceiver requires a special
filter for separating the synchronizing
components from the picture. The syn-
chronizing pulses are applied to the grids
of the deflector oscillators. and the picture
components of the receiver image current
are applied to the grid of the Kinescope
cathode-ray tube.

The LF. frequency for the voice amplifier
in the Zworvkin system is 6 me. To avoid
any chance of tnterference between the
image and voice currents, special rejector
circuits are coupled to the second and third
I.LF. transformers in the image amplifier.
Another interesting thing for the experi-
menter to know, in case he attempts build-
ing a superhet of the type being deseribed.
is that the transformers in the LF. stages,
in order to give a 4000 Kc. hand-pass char-
acteristic, are wound with resistance wire
and the coupling between the primary and
secondary windings is viaried so as to give
a flat-top response curve. The Kinescope
video amplifier gives an approximate uni-
form response over a band extending from
25 eveles to 2000 Ke,

The synchronizing pulses transnitted on
the RCA system are much stronger than
the image pulses and as Fig, 5 shows, a
filter circuit “C” is usced to separate the
syvachronizing pulses. Not only does this
circuwit, “C.” hlock the video or image cur
rents from the sweep oscillator circuits A

www.americanradiohistorv.com

75 a Week

If you're dissatisfied with sniall pa¥—and an unecertain
future—here’s an apportunity that's toa ood Lo miss. Get
my big leamd new FREE book, "RADLO'S 'UTURE AND
YOU'R OPPORTUNITY " This book tells s 300 can
learn at home under the superislon ot farlory enzineers. to
niake more money almest at once in Radlo —how to make
Ltadio yout lite’s work, or use it to pick up $3 10 $20 a week
extra in Your spare time.

MORE OPPORTUNITIES THAN EVER BEFORE

Radio_Is still forging ahead. 1935 was its biggest year.

el 5 million new sets sold.  Ower 30 million dollars
nalet for service alone in 1935. Whete onl¥ a few hun-
dred men were emploved a short time ago, thousands are
ciibloyed today.  And where a hundred jobs paid up to
$75 a week—there are thousands of stich jobs toda¥—many
paving even more. New full time jobs and sparc time Jobs
ale heing created all the time. Get my book and see how
easy you can get started.

“SHOP TRAINING” FOR THE HOME

R-T-T Training Is different. It comnes to you right from
the heart of the RRadlo Industry—right out of the factorics
where Radlv sets ahil other vacuum-tube deiices ure made.
It was Planned and prepared and §s supervised by hig radie
englneers 1N these factories—by men appointed for the pur-
pose, R-T-1 wulll train You as the Radio Industry wants
you trained.

TELEVISION, PHOTO ELECTRIC CELLS,
PUBLIC ADDRESS SYSTEMS INCLUDED

Rtadio service work is pienttful but jt's only the starting
point In R-T-I Trainiugk. From there you'll go through
the uwhole fleld of Radio and Klectronles. You will learn
about every new development, including Television so dou'll

ready when Television
MAKES %600 hreaks. You'll alsa learn
IN ONE MONTH the big monhey sublecls such
Herbert B.  Thomson, as Aviation and Aute Radlo;
Gornans et TTarTel Publle  Address  Nystemns;
making money with 12 how to handle Fhote tells;
lessons  finished. He sound Picture Recording,
says, “Retause of my L
R-T-1 Tratning | made 4 WDRKING OUTFITS
$150 in September and
over $600 in October FURNISHED
1935 It pays to be Start almost at once doing
R-T-i Trained part time radio work t
BI1G MONEY IN furnish 4 ourritx of ap-

paratus that you Luikl into
test equipment with which
you can do actual jobs and

AUTO AND POLICE
RADIO WORK\_

W 1L Carr, 402 earn extra  meneY. My
16th 8t., Kansas CIty Training pays itz own way
Kans., R-T-1 student aml  you get your money
has charge of 35 radin back if not satistied. Age
equlpped l'olice  and or tack of experience is no
ll-’lre D:partaar&louﬂrs handican
le gets 230. a
month  and free anto FREE BooK
gas. oil. ete. He savs Find out why R-T-I
It 1 had net tilen Trained men_ Bet "(lick
your course T would not | jresuirs* and Kig  Re-
be able to hold this | gults** Send for “‘Itadio's
Job Future and Your Oppartun-
~ ity today Tt tells about
Radio’s amariug
nities It d
nroved  traing

It-T-1 students
and  making
gives the names
ot K tirms who
endorse and red-
ommend  R-T-L
1t's FREE.

RAY D. SMITH,
President
RADIO AND TELE-
YISION INSTITUTE

Dept. 217

2150 Lawrence Ave.
Chicago

MAIL COUPON FOR FREE BOOK
RAY D. SMITH. President

| Radio and Television institute (R-T-1)
2150 Lawrence Ave.. Dept, 217, Chicago, . I
I Without obligating me. send new FRIEE Tk avout
| awre tine amd fnbl-time Rabo opportumies and how |
l J can trgin for them at home |
| Name |
| Address . |
]
I "i Stule 0
-.:‘1_”________-—.-.-...-—........—...5
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COSMAN _5-Band 15.550
Meter 4 Tube A.C.-D.C.
Receiver

Fealures - Continuous
Banil spread Tuning—>New
Low luss S-Bamd ¢all Ag-
sembly—4~ Atrplane Dial
—Dnnanie speaker — Use
of new metal tithes Al
many other important new
developments 1o uml_u- it
one of the Year's outstanding short-waee Feceivers.
Automatic jack permits headphone reception aml ents
out huilt in dyuamlc speaker. Uses 2-HKi's, 1-25Z7.
anel 1-43.

Complete kit of parts, including pictorial and

SHORT WAVE CRAFT for

 Preview of 1937 Short-Wave Equi pment=———"—"""\

"“Buddy-2"' 2-Tube
A.C.-D.C. Reeeiver

operares on cather
Mel or D, Mlakes
use of 1-6J7 meial

tnhe and 1-12A7 as a
conined reetitier anil
prinmle  gutput  tube,
Furnished with four
plug-in emls  whieh
tune fram 15 to 200
nreters. Sohdivie |
eails  to eXtend the
range down to it and
up to 2000 meters are availanle.

Compiete kit of parts ineluding pictorlal and

These twe popmlar models have
Lieeti s otapletely pes Iserl amil hroustat
up-to-date.  The one tulie mawlel
now makes use of a ‘19 tipe cual
trimle tube to provide two tube
performance.

The twe tuhe model now makes
uxe of 1-1.31 sereen grid high gain
tube and one type 33 pentode ombut tnhe, which in
some cases will Permit loud speaker volume. The kirs
are both fusnishied wirh pictorial and schematic dla-
grams to permut guitk assemhly and wiring.

One Tube Model Two Tube Model

Complete kit, unwired, 1ess Complete kit of parts, un-

tie diagrams. unwired. less tubes and schematic wiring diagrams, unwired. Jess

sahimepc dfagrams. umwir - $0.50 | tubes. cabinet and additional coils 3430

: n iring and testing, extra = [l
Wiring and Testing. extra . . .. 2.59 2 Matehed Sylvania fubes 150
4 Matched Sylvania Tubes 2.2% Crystallized metal cabinet oG 93
All Metal Crystal Cabinet 2.25 91 2.45. and 200 to 2000 meler coils 1.75

improved *Seout”” One and Two Powertone 5 Meter Portable 3-Tube
" Tube Battery Receivers Transeeiver

It is a powerful law current
consnming model featuring a
unity coupled cirenit. Once you
have established contact there
is no trouble in maintaining §
contact when switching to B
sending and recciving posi-
tions. Makes use of 1-30 and
2 type 19 tubes,

\ POWERTONE ELEC. CO.

tube, Phones and_ bat- wired, less tubes, phones Comulete kit of parts including pie-
teries .o o o, 9295 and batteries . .. $4.25 tori 07 parf B
S f 2 Matched Sylvania orial and wiring diagrams, unwired.
LT Sk 3v il o less tubes, cabinet and mierobhone...... . .§ 9.50
Wiring and iZiting’. 1.00 'S,ettoals mﬁlched ISylerania Tubes 1.48
et ight. ortable All_Metal Cabinet 1.95
105 U BN von Wiring mnd Testing 258
batteries ............ 1,39 R.C.A.-Vietor Hand Microphane e . 175
TRY-MO RADIO CO., INC. 855 Cortlandt St. N.Y.C.

179 Greenwich St.

4

Finest, new
radio bocks for experimenters.
Each book contains over 15.000 words

and dozens of illustrations. No  1—_HO
TO _BUILD FOUR DOERLE SHORT-WAVE
ET5. No. 2—HOW TO BUILD SIX 1:AND-
2-TUBE ALL-WAVE SETS. Mo, 3_ALTERNATING CUR-
RENT FOR BEG|MNERS. No, 4—ALL ABQUT AERIALS
Send 10<¢ coim or U S Stamps for each book. We pay
oostaye. Money batk if not satisfied. Order by number,

RADIO PUBLICATIONS
101 Hudson Street New York, N. Y.

RADIO PUBLICATIONS SwC-1036
101 Hudson Street,
New York N. Y

Fnclosed you will Aind my remlittanee of

f ... e CORLS
for which you are tn send me. POSTPAID, the buoks
whose numbers | have checked below

ai a2 a3 o4

NAME e

Address

State

DIO Books |

XL VARIO DENSER

The ""Original” trimmer con-
denser—Holds its capaciiy
un ler all eondltions—wiils
range—nmica dieicetrie
—air tght moulled
case—small  size—
Available in wide
variely of capaci-
ties,

Mod. N $1.00 ea,

Mod. G §1.50 ea.

The X1 PUSH POST |s the hinding post par ex-

cellence. &n.| OUr non-eorroding navy type push

post was created for use in the all weather

portabie radio sets of the U.5 A, war depart-

taent, These binding posts passest the severe

test of a 240 hour immersion in salt solution.
Non:Cortnding— Navy TYpr—tah I -

Trbe BI (Alumin ase Bakellie inmilered Top) | 5¢

& Type M (AN Abunanat Body) et §0c each.

Buy the best—it’s the cheapest in the long run.

X.L. RADIO LABORATORIES

1224 Belmont Ave. Dept. 8. W. 10, Chicage, I
- BRANCH - -~

WANTED wantracurers

by old established firm, to cast Christmas goods, 5
and 10c Novelties, Toy Autos, Ashtrays, etc. Can be
handled in any spale room, hasemment or garage. No
exherience necessary as we furnish full instructions
with moulds. A rare opportunity for these tlmnes. so if
over 2t and you want to devote your share or ful] time
to profitable work write AT ONCE for full Jdetalls as
we are now closing arrangements for supply of our goods.

METAL CAST PRODUCTS CO.

1696 Boston Road. Dept.27, New York, N, Y.

N.Y.C.
~ Book Review

The “RADIO" HANDBOOK, by
Frank C. Jones, Neatly bound, 6x9x5%
inches, and contains 360 pages. Iub-
lished by Pacitic Radio Publishing Co.

This is an excelent treatise on short-
wave Amateur radio and covers practically
every phase of the art. It is profusely il-
lu§trate(l with diagrams and photos cov-
ering nearly every conceivable type of
receiver and transmitter, together with
fundamental explanations of various types
of circuits of trunsmitting and receiving
appiratus.

Data charts are given covering tuhes
and various coil-condenser combinations
for different circuits and for each of the
amateur bands. Special attention is also
paid to ultra-high frequency apparatus:
many of the latest radio developients are
thoroughly explained.—G.W.S,

The Cathode Ray Oscillograph in Ra-
dio Service Work—National Union
Type 3-5 cathode ray oscillograph in-
struction book.

This instruction book is a very useful
one and contains diagrams of the different
figures to he observed on the target of the
tube and their meaning; also descriptions
of the various controls, such as that for
frequency, focusing, anode voltage, ampli-
tude, ete,, and also shows a diagram of
the complete oscillograph hook-up. The
method of using the oscillograph for the
visual alignment of radio sets, determin-
ing vacuum tube characteristics, frequency,
response of audio amplifiers and radio sets
are discusstd.

AN st s s s e e o

The Editors Want

4
[
4
{ articles deacribing in detail Television re.
£ teivers on which short-wave experimenters
4§ may pick up the television images being
{ broadcast by the RCA Station. atop thke
{ Empire State Bldg.. in New York City, on
{ ahout 6 meters, and also those being broad-
£ cast from the Don Lee Station on a similar
wavelength in California. AN articles ac-
{ crepted and published will be paid for at
{ rerular space rates. Send outline of article
4 and what phntos or diagrams available to:
The Editor. Short Wave Craft, 99 Hudson
St., New York, N.Y.
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and F, but it must also discriminate be-
tween the 21 cycle and the 5760 cycle
vertical and horizontal synchronizing signals
and route them to the respective horizontal
and vertical deflecting sweep circuits.

The RCA image transmission is avowedly
purely experimental, and no attempt is
made to give out any information as to
when images are broadeast for the official
test stations to pick up, nor what kind of
scanning is wsed. sequential or interlaced.
So the dyed-in-the-wool “television experi-
menter” will have plenty to do in endeavor
ing to pick up these images; he shoull
make a study of the different methods of
scanning, including the interinecd method,
so that he can arrange apparatus suitable
for trying out all these different imethods.
Also, when the experimenter builds up any
sweep oscillators, he should arrange them
as shown in some of the books referred to.
with adjustable frequency sweep circuits
so that different scanning frequencies may
be instantly available.

Notes on Scanning

The data supplied by the Don Lee tele-
vision station, mentions that the high-
frequency saw-tooth oscillator used in con-
nection with the cathode-ray tube should
develope 7200 cyeles (300 lines at 24 frames
per second). and the low scanning fre-
quency osdililator a saw-touth wave having
a frequency of 24 cyeles. The 7200 eyele
sweep frequency current is applied to the
pair of horizontal deflection plates in the
cathode ray tuhe, and the 24 c¢ycle sweep
frequency is connected with the pair of
vertieal deflection plates, Reverse the con-
nect:ons to the low-frequency deflection
plates if the image should appear upside
down. Reverse the connections te the high-
frequency plates if printing veads back-
wards on the screen. The Don Lee trans-
niitter radiates a negative image and if the
particular iecviver used causes n pegotive
image to appear on the screen of the
cathode ray tube, the thing to do then is

to use one wore or fess stages of audio
tvideo) frequeney amplification following
the second detector. which will give the

proper positive image. The Don Lee trans
mission includes synchronization impulses
at the end of each line and also at the end
of each complete image, for maintaining
the receiver scanning sources in step at the
7200 and 21 cyele frequencies respectively.
A fractional part of the image siznal
should be supplied to the grids of the gus
triode tubes (885) to synchronize the
sources.

The circuit Fig. 6 shows one method of
separating the picture signals from the
synchronizing components, by means of r
condenser. “C’, connected in series with
the high resistance. “R.” The 2i-cycle and
5760-cycle pulses are separated in a similar
circuit to that used in the Zworykin sys-
tem, and these synchronizing pulses are
then applied to the auxiliary grids of the
two sweep oscillator tubes.

'

The arrangement of the lens disc with a
Neon crater tube, for example, is shown

in Fig. 7. For rotating the disc at the
proper speed, 24 R.P.S, (for 21 frame
scanning) a special synchronous motor

might be used, or else an ordinary motor
to the shaft of which is attached a speciul
synchronizing motor of the phonic wheel
type—this later device being supplied with
synchronizing pulses as transmitted fron
the station. Even a battery motor could
be used, with a storage battery to maintain
a constant voltage,

Another method of scanning involves the
employment of a series of glass tubes, or a
continuous spiral of them. the Neon filled
tube having small external tin-foil seg-
ments. all of these segments being progres-
sively counected into the receiver circuit
by a large commutator or rotary switch,
driven by a synchronous motor as shown
in Fig. 8.

Fig. 9 shows the use of a scanning dise.
either of the pin-hole or lens type, together
with a neon tube and an ordinary, as well
as a synchronizing motor, the latter re-
ceiving the synchronization pulscs through
a special filter system.

Please mention SHORT WAVE CrRArT when writing advertisers
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Those interested in a vibrating mitror
type of scanner, which has received con-
siderable attention by several leading tele-
vision experts recently, would do well to
procure ecopies of the patents® issued to
Melchar Centeno V, as they present a very
elaborate study of mirror scanners; Fig.
10 shows one of the simplest scanners, in
which a mirror is vibrated in ane direction
Ly the legs of a tuning fork, and in the
second direction by a periodically inter-
rupted eleetrical magnet system.

1% Paents Nos, 1.R00.601: Re. 18 761 1LRT3.606
Nend Ioe tor v of each patent wanted to U8, I'atent
Gihiee, Washington, DML,

The “RE.C.”" 20 WattCW
Transmitter

corvt o w2 § “"SUPER-PRO’'S" ACCLAIMED!

end of the coil. If this does not provide [ 3 'I‘herHam'r‘narl:nd "SL;PERI F;RO". since in‘1 ?n(l loral hs!alinns uillFl |5| and ('10 ke. separation
o q . iyt £ roduction, has been accla med hy amateurs an eom our harmonics. ollowrd Quren Mary from
sutlicient coupling, it may be neeessary to professionals in every corner of the werld for ifs dok in England to N.Y. Only recziver of many
add a turn or two in Oldt‘l to obtain the i :;mar:mb(le |.er|nrmnn=1csw of ||éhe|{ectlxeness. trsted that performed se well in our immediate
.. 1 of counline. e plan suncrv-sor [ G.R., arles Sing-r transmitter field '
Ht ;\m;u‘m :1'1‘:1. }uv" f this t]" .q’” itter, it was says, “'The 'SUPER PRO" . . . operating in n'r Ameng the * SUPER PRO" exclusive features
n the testing of tins transnutter, is immediate 50 000 wat1 field exposedl to an are electru-statically shielded input: air-tuned
found that the muplifier oscillated by it- tR rl field Irolrln l:v odn 'ot 18 or more hvn‘lh Abr;u : Fs Isuver'n;.lam Preculon}? h:msmund con-
N a . P I 1118 0 tune in a roadeasting stations hetwecn 5 nunnsly vartahle sefectivity: hig eli irect,
S(lf,“ hen couneceted in the usual manner. and 1600 ke, . no inter-channel interfersnce aceurately calibrated dial; band snrea5 tuning
At first it was 1lmught.that pl‘(_lundlllﬂ the On SW, pre-selection encugh to pick ua a'l fore en and variable erystal filter,
tube shieids would ehminate this fault, but Write Department Sw-10 today for full details!
when it was tried no suceess was en- THE HAMMARLUND MANUFACTURING COMPANY, INC.
countered. Then hy-passing the shields to 424-438 West 33rd Street, New Yerk City

ground was tried and the self 0'~('lll.ltl()ns
stopped  completely. Henee, this is the
reuzun for the UF m.f. mica condensers
connected  from the shields to  ground.

Tuning Tp : | . L - ” FITESNAL CHARENTLYL 38 ALL BeN ERFE LePFPLILE
The correct mechod of tunin,r.vlproccd- Read Thls' You |QSL “-cLE .A'l s
ure for the oscillutor is to turn the mica
cathode tuning condenser from its max- Card Hounds' P R i e B

imum capavity position te its minimum  giiter, SIORT-WAVE CRAFT: REE DR Y - e L W
capacity, This is done by taking an in- cing sbepen almost to the point of desperation. you
PEERLESS Super-Sensitive

}ode me o faror if son will pullish my ehxervations
justment screw onh the condenser to the  qupulacd ]".]|II"|I mere VI anstenrs, | have len taking SHORT WAVE CONVERTER

sulated serewdriver and turning the ad- 100 0 " short-wave listeners in sour vast and thiekly
Vang

left, until there is a sudden c¢hange in 0 e o
o sl uf god trans-d nm 200 neter fon i

the lem current. The plate tuning con- o I I phone chats Makes & short wave superheterodyne of your

ol oe A hd, i present broaideast receiver. Operates with

denser is then adjusted for minimum cur- . and any type receiver. Self-contained power sup-

tol 15 i ||m||r [ |I) Amer "
rent “hld:\f LS (;p]llO\lm]-} o ' ll‘” i' 1 “ Vil th i .'?;TJ Dlyl. Just :lllull mdpowcr cord and connect
amperes ter these preliminary adjust- i awl o genut rw 0 e antenna and ground.
g hee i ith whom h- has wnrlu:ﬂ tosending .

ments, the stage is ready to be coupled I alilln(y o “ Y- e i HLLh e ever SPECIAL, complete ready to operate
to the prid circuit of the amplifier. N v anetion of the ¥ W Lo (L ma) |I|-- livel N

The tuning meter ptug should now he It wIII”T 0 U i o S :rmr'r::-: RED HOT SPECIALS
put in the middle J‘"'ll‘ so that thv]am'}]}l n .\'.Ilnn S ) .\lu~.||l anud 1 H'I!I :. lll\l|\\\\|'!\ l:ll ";‘;;:5 TUBES

N § e . I 't Tait all A ; T :
fier grid uulrent can be ascertained 1'(' ;Tx“ ”u‘ne.I |:.m\‘.:=. ”m." ..“\I d e Tt (Gl ) ot Types 32, 47, 35 and 31, while they Iast
wrid condensvr is then rotated until therc Sage for & teph Many do, and they get replics 50 for < ~ $1.00

onneseltn even b these replies 'l'\']"’;";'
Tagine whut swone of ns are faced with i
v "L”I -2 { have roerved cose an 600 Double Button Microphones
L oreports from 1S A alane Heavy duty - £3.75
[ Tine iz In the fluce Standard  sice 2.99
nity on plone o 10500 ke New Tvpe heavy duiy LINE NOISE FILTER, cuuiliet
YR '3 Nem, s 3l sith rord aml plog $117
1 hn W predl - WEBSTER high impedmme phonograph ockog
r ln railbie to 0 ¥ res S|pecial L $3.75
"\\"1. IS SPECIAL WHIL L THEY LAST
G SPRAGUE wax- dipped paper cundensers, ramdom  as
sortment, 50 f:)r $1.00

is a rise in the current, at which point 0ot 1
the oseillator is delivering power ta the  tome 1o had
amplifier.  The final adjustment on the |
escillator can he made now, and is quite
important, since it was found that by de-
creasing  the eathode tuning capacity,
greater output was obtained.  The mica
condenscr  should therefore he turned
urtil the maximum grid current is flow-
ing,

With the completion of these adjust-
ments it is only necessary to bring the

e trontl
they

1 II ~ \\nrhi i greater - -

wins tanl old) men foroa 5. .23, & wfd @Ig vult

s have  owvelansed ilueis over 5, 25 2. 1 mfd 400 selt

1 L banalwozieed talhing ta LEPLEX. used complete $14.95
& and

are not llk\h

b ort Pellay  sonn Yauliipd m £4 LEPLEX, used with ree rolis of
amplifier plate tank inte resonance and  Turhed wire! ‘Ir:u.; best thine pri ul;--z_ 1-shirt s ; $0.9°
g corld ddo, would he to pran t vorliy in \ ST o 2 . }
the sect is fune tlomng pmperly andi lu'L LT BT Ao treueneics aml better facilitics ‘B UFNI‘.I"':‘I“I;‘:HI\\l‘\‘:‘\u:l)ll?;l‘];l"',}'\
. tor |.|t || lmrn] wirking ~
Antenna Selection "I i o my pulnl thinngh. Muny 8.3V, AND COUNTRIES
| FRCS] upl i th. n VI Mams don'e QXL 11 the S0 1o Cable Address ‘‘Uncledave

use ~omb the International eonpon af ke 1 Australiang Long Distante Phone 4-5746
i I I the S W1 g8 ahvisly st a rand Include 20% deposit with c.o.d. orders
i sy it Jllezihle Prices F.0.8. Albany Forelgn Trade Sollelod

ittle wr no heaning wn :
he was usbig efe, o Send for wew Ham Catalagne—just out!

expeety  Noeosts an Astralian
b far every letter he nogils ta
up w6 reporis alone. That make
Wy woith of  qosts without  con-
abds umel enng AL othe N,
e report will Ny hear fro
Wbt elapse, I know thal sany
a tineaelaily  equipped pesition te dp

The correct type of antenna to
with this transmitter depends, of course,
upon the location of the builder. If the
roof of an apartment house is to be used, "
it will probably be necessary to use & i 6 cenis
half-wave Hertz antenna with either a1 N30 Ot
g R . F e Tee . 1 talu
single wire feed, inductively coupled or H it
else directly voupled to the plate tank !
coil. g

Another arrangement that works very nkowise

Do you believe in
COOPERATION?

efficiently, is the Hertz antenna which (tm 1 W% i varons parts of T % Th

uses a Zeppelin type feeder. One of the ;.,I:' e = ——em
feeders is connected to the flat-top, while sroee. which is T urver v

the other one is left free. While this sys. il b Clas T o fon 105 CANNONBALL

1
tem requires additional parts, it is worth- |.I el trpe, Tt prey b 1o the Tonth af A1

while because of its higher efliciency. dind) Relerme -,'.If. ‘,.‘I‘:. \' e

HEADSETS

will h(- 'Iu.ml from uie

$ -t cady tar e on % ouweter IX, . "
Coil Data Seversl of us 4\u~|nm‘u-<| Thav s of petting ;truss the The favorite set ?'"" I9'sicloek) 21 might
0Sc. OSC. AMP.  AMP. Pacific on ‘i mer or lale ) N 7 of ~Hams'' instead of the loudspeaker.
BAND CATH. PLATE GRID PLATE I lontulle I think CShor-v .‘«'“.‘“ h»u" rnlr'w a The b ot T ok sy YOU W1l be blessed by the
B om, 14 27 DT 2] bt A i D of WeAMN, heawy bar magnets wheck greaily  Test of the family.
40 m. 16 17 17 21 yours slacerely, o eLr s
Wound on poreclain form 217 inches in Jizm- Don 15 Roock, VK2 \‘“ Werite [or illzstrated civendur S-10
¢ter, No, 14 tinned bus bar wire or cnameled, IQI. “': ‘.,‘r-- C. F. CANNON COMPANY
Ose. Cath.. Ose, Plate. and Amp. Grid Coils  yviee prdest. N5 W Divielon, Wireless Institute of SPRINGWATER, N.Y.

are close wound with No. 20 D.S.C, wire. Austialia
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thow-to-make-it"

PUBLICATIONS

for
Experimenters

E list below a large number of radio, short-wave, and mechaniecal

“how-to-make-it"” designs.

Each is a special publication originated by masters in their re-

spective fields. .
For the first time, at the low price of TEN

enabled to buy a complete design with photographic reproductions,
complete mechanical layout, and full description to make it possible for

anyone to build the project in question.
The name of “Radio Publications’

has become a household word

SHORT WAVE CRAFT for OCTOBER,

Build This Short Ware Recriver

In Your BRIE‘F (AAE_ E

phurtt

1936

hecause this company has for many years specialized in radio and other
literature of sjecial interest to er.
PLEASE ORDER EACH PROJECT BY ITS PUBLICATION NUM-

the experimente

BER, and use the special coupon below.

CENTS, you are now

We accept money-orders. cash. checks or new U. S.
foreign stamps or currency can he accepted.)
stamps, be sure to register your letter to safeguard against loss.

stamps. (No
If you send cash vur

Money refunded if you are not satisfied.

ANY TWELVE PUBLICATIONS FOR ONE DOLLAR.

Complete List of 10c Publications
SHORT-WAVE RECEIVER PUBLICATIONS

HOW TO0 MAKE THE "“OSCILLODYNE"™ | TUBE
WONDER SET. Omne of the most sensitlve short-wave
sets designed, employing a really new cireuit for the
first tlime. Raltery operated. Na. 101

HOwW TO0 MAKE THE 2 TO 5 METER TwO-TUBE

LOUDSPEAKER SET. This recelver may be nsed wlith

hatteries or with an A.C. power nack. J'acks a hIgN\vallr&.
0.

HOW TD MAKE THE “19" TWINPLEX (DNE TUBE
PERFORMS AS TWD) RECEIVER. Oue¢ of the most
sensitive 1-tube sets ever designed amd very popular.

No. 102

OW TO MAKE THE WIZARD

H I.TUBE 50.WATT
TRANSMITTER,

An amateur, erystal-cantrolled  eaw.
transmitter using the RIK20 screen grld pcutode In tests,
it compares with 250-watlers. . .cooeiveeeereres. [% 3

HOW TO MAKE THE IMPROVED 3-TUBE DOERLE
SET FOR BATTERY OPERATION. Ono of the flnest of
the Daoerle series. by the fanious short-wave inventor.
No. 104
RECEIVER
2-tule eireuit

HOwW TD MAKE THE
FOR THE BEGINNER.
glves 3-tube iesulls. Lxcellent for
beginners No. 103
HOW TO MAKE THE i-TUBE ALL-ELECTRIC 0SCIL-
LODYNE. This is the fmmous electrified short-wave Te-
cefver. Easy te build ror little money, Operates on A.
C. and No. 106

“GO-GET'EM 2"
‘This unu=al
Battery operated.

HDW TD MAKE THE 3-TUBE BATTERY SHORT-
WAVE RECEIVER, This receiver was a prize winter in
SHORT WAVE CRAFT. An unusual short-wiave receiver.
easy te build No. 108
THE BRIEF.CASE SHORT-WAVE RECEIVER AND
HOW TD BUILD IT. So small that the entire set, bat-
terles, head set. aeriat and everything. goes Into a hrief-
casc. Stations frem Lkurope are oficn rcccl\nl Ry
Hugo Gernsback and Cliftord E. Denton, 0. 109
HOW TO BUILD THE POCKET SHORT- WAVE RE-
CEIVER. Uno of the smallest. porket-size, battery re-
ceivers ever designed by 1lugo Gernshack and_ t'lifford
E. Denton. A marvelous set that brings in Eurapean
stations

HOW TO BUILD THE CIGAR-BOX |-TUBE
ALL" RECEIVER. An efteclive
whieh g futo a small eigar hox.

o. It
“CATCH
shorl -wave hattery set
insuring high purtuhillt}’

vet wreat efliciency,
HOW TO BUILD THE “DUAL-WAVE'™ SHORT-WAVE
BATTERY RECEIVER., With thls set. you can hear hoth

emds of radiouhone
other words,

one sct of phones.  In
to a ship at sea and the

talk, on
You can listen

land station communleating with 2,
means of this double receiver

HOW T0 BUILD THE |-TUBE ‘53" TWINPLEX RE-
CEIVER. The twinplex. althouzh It has ouly ogne tube,
works as If it had two. Marvelous in efficiency. Uses either
batteries or A.(". power pack for 13" subbly.......No. 113
HOW TD BUILD THE PDRTABLE MINIDYNE SHORT-
WAVE BATTERY SET. 1'ses no aerial. ne giound. The
totai welght is 314 Ibs. and measures 5x5%6 inches. Self-

simultaneously, by
. ..Ne. 112

eontained hatterics, tube, condensers. and loop. Ilighly
sensltive circult No.
HOW Te BUILD THE HAM.BAND “PEE-WEE' 2.

TUBER, A dancy receiver with high eficiency and hamd-
spread lunlng Works a lowdsheaker. set the entire re-
celver I3 no Yarger Ihan Yoh hand.  iWorks w ejther
batteries or an A.C. power paek.. o. 113

HOW TO BUILD THE DUO-AMPLIDYNE. The ideal
1-tube set for the beglnner, One of the tinest 1-tube

sets; it really gives Z-tube performance. Made for Dut-
tery eperatien.  With anly ten-foot antcnna hrings in
the gool E an statwons 0. 116
HOW 70 BUILD THE ‘“MOND-COIL 2. Xo more
“*plug in"* eolls. This set climinates hothersome coils
ared is made to eover short-wave hnds.  Works with
either batteries or AU, Dover pack..oovewe Noo 117

RADIO BROADCAST RECEIVER AND SPECIAL RADIO PUBLICATIONS

HOW TO MAKE TH
CEIVER. Cnc of the
Fits In a small metal cash box (11%

deen. inside dimensions of the box; 11% x .;‘A x 1 Ins..
insidle dimensions of the eover)......ew.. o 118

HDW TO MAKE BEGINNEHS 2 TUBE ALL WAVE
$ET. 1sink new metal tubes.  Uses standard parts—Rood
for all-armund womk. Broadeast as well as short waves.
Waorks with Dbatteries. A.¢C. power nack or A.C.-D.C,
power pack.. No. itd
HOwW TO BUILD THE “RADIDLAMP' 4-TUBE TABLE
RECEIVER. This set uses a lamp shade as a loud-
lpnaker ln a4 speciully construeted Feceiver that \\m‘ks l;“
AC, (A
Hl!w TO BUILD A SUPER-SENSITIVE ALL- WAVE
CRYSTAL SET. Just the thing for beginners who wish
to have an easy-ta-operate cr¥stal set on all-waves and
C‘an be made for
]eu than $2.00. Uses no tubes or hatteries....... Neo. 12t
oW TO BUILD THE 2-TUBE “PENTODE PORT-
ABLE" BROADCAST SET—the lightest, smalilest sct

A.C.-D.C. “CASH BDX'" RE-.
allest praetleal nII-r .ne rr(-riu-rl

elving toudspeaker volume on hatteries. WelRhs less than
12 pounds. Bulit in & small, portable case..........No. 122

HOW TO BUILD THE RAD!0 "TREASUHE" FIND-
ER. This is a reaily sensitive and practical "’l’rc.nlm
finder.  Rimple to builil and guaramesd to work. 1'ses
tubes, Can be buiit for less than $15.00.. Ne. l23

HOW TO BUILD THE GERNSBACK ONE TUBE PEN-
TODE LOUDSPEAKER SET. Tbis is the best one-tube
Inwlspeaker set ever ennstrueted. It works on barteries,
and is for broadcast recehtion, Extremely scnsitive. No, 124

HOW TD BUILD THE WORLD'S SMALLEST ONE
TUBE BATTERY RADIO. No swmall thar it is actually
built in a clgarctte case. The wander set of the last New
York radio sliow No. 125

HDW TO BUILD A 6-TUBE BATTERY ALL-WAVE
“FARM PORTABLE™ SET. ranging from 12 to 2.100
mieters. A real portable that pulls in the stations. Ne. (26

HOW TO MAKE AN A.C.- ONE-TUBE “DEAF
AD."" An excetlent aid for the imrd -of-hearing and deaf,

for theatres, churches. and the home. A god-send for all
afticted persons. (an be huilt for a few dollars. No. 127

HOW TO BUILD A PIANOTRON. For lest than twe dol-

lais, plus 3 few junk parts which you have. you ean
now make a beautlful muslical insienment.  thperated by
threo tadio tnbes. [t has an acrtual keyboard. and you
can play tunes. Works on A" und 'R’ hatteries. A
preat novelty due to the unusual music whieh  issues
from the lolilspeaker. . No. 128

HOW TO BUILD THE ONE.DOLLAR RADtO. Im-
possible though it sounds., for ome dollir you can huiid
4 radie set which ineldes a radio tube aml a pair of head-

phones and  hatteries.  You make everything Soursell,
outside of the three last mentioned tems. from woed amd
spare metal parts Ne. 129

HOW T0 MAKE A VARIABLE-TONE CODE FRACG-
TICE SET. One of the finest code-pravtice sets of its typo
ever deslgned. ['ses a slngle Twlio tube and gives
soumd exactly as you get it vla rmlln \\orks “Ith Lat-
teries or with an A.C. power pack... S— T A K ]

MECHANICAL PROJECTS PUBLICATIONS

HUOW TO MAKE A SOUTH SEA OUTRIGGER CANOE.
A craft that will furnish plenty of thrills, Equally safe
and swift In smooth and rough water. U'ses mast amd
rig for large sail No. 131
HOW TO BUILD A PEE-WEE AUTOMOBILE. An
ulira-swall autemoblle that ean he built for less than 10
dollars.  Will carry two 17-¥ear-old boys. Runs 33 mllel
pet hour and 100 to 125 miles on one gallon of gas. Ne.

HOW TO BUILD A DUAL-CONTROL GL!DER. A

safe perfectiy-halunced glider of the open. seml-cantilever.
monot iyme.  Wingspan. 42 fret; winx area, 20
S v:  welght. 2500 Ths. empty, fivine speed, 27

m.n.h.: landing speed. ¥2 m.p.h.  Simnle to bulld. Ne. (33

HOW TO BUILD A HOUSEBOAT ON PONTOONS. The
house {8 erected on two Pantoons eoupled 1u§elher Wit
“hunk' faur persons comfortably.  Tses outhoard mater
tor plopision. 1las convenient galley. sink with running
water. marine toilet and other home comforts. No,
HOwW TO MAKE A BAND SAw FROM OLD AUTOC
PARTS. Made from eold Fordl and Chevrolet parts. Ca-
sable of performing delleate and satisfactory work. TUses
&» gauge 10 and I2-inch hand saws. Assembly is casy for
each part fills its allotted place perfectly ..No.” 135
HOW TO BUILD A REAL LATHE FOR $5.00. Requires

a fow hancd toals. about £5.00 worth of raw material and
patience to builid. The Ialhc is eahable ol drllllng milllng,
trimming. DoPing and thread cuttlng.. - ..Ne. 136
HOW TO BUILD A SAIL CATBBAT. A prm-llral sall-
hoat with provisions for cutboard metor. Has simart.
speedy lines aml a eomfortahle nlrvninf cabin for two
peoble. .\n excellent racing amt fishing hoa Neo. 137

HOW TO BUILD A SIMPLE PORTABLE REFRIGER-
ATOR, A Tteal refrigerator. Dioes not use ice. The
cooling unit_onerates (rom an alcohol flane ol hurier ar
oben lire. Fasv and inexbensive to build.  Fxeellent for
hoats. camps. plenies. ete. m No. 138
How TO BUILD A XVLOPHONE An ﬂeil.\ cn-
structed instrument of waonderful tone quality. Made of
slabg of woml cut to definite size. depending upun  the
pitch desired. This Instrument is exull) cotve fted into
a marimhapholie.. . ey < e No. 139
HOow TO BUILD THE ROWMOBILE An excellent
muscle-tmihding sbort machine mate from four hieyele
nheels and a uniane hand-driven propulsion system, Gae
palide of doing 20 miles hel MOUL....ies Na. 140
HOW TCO BUILD LARGE TESLA AND OUDIN COILS

GIVING I8-INCH SPARKS. Interesting high-frequency
apparatus withh which many high-frequency and x-ray

1
RADIO PUBLICATIONS,101 Hudson Street, New York, N.Y.SWC-1036 |

for the publications Ilsted by number, at 401 102 103 104 105 106 |
L ;I‘:tt l‘::lelts)t- & copy (ONE Dali L.:RDFOR A\DY TWELVE PUBLICA- 107 108 109 110 111 112 '
TIONM.) These miblleatlons afe 1o he sent to me postpaid. 1 have 113 114 115 116 117 118
plared a clecie around each number which I want. 119 120 121 122 123 124 |
125 126 127 128 129 130 |
Name ... Address 131 132 133 134 135 136
137 138 139 140 141 142 |
City . State ... 143 144 145 146 147 148

experiments can be performed.
15.000 volts,

HOW TO MAKE AN ARC WELOER. A real are welder
eapable of dolng commerelal jobs satlsfactorily. 1ses
a heavy-duty transformer which operates from the 1i0-volt

-C. nain.  The output of the machlne ranges from
15 to 100 ampere ..No. 142
HOW TO USE AN A.C. ARC WELDER. cCompanion pun-
Hication to the one listed direetly above. Very imformative;
esnecially to the marage man of mechanie who has had
llittle or ne experience wlth an are welder. Contains
niany important  didgrams  amd  photographs of  actual
work done with an are welder... ..No. |43

HOW TOo MAKE YOUR DWN MICROSC
croscope whieh the home mechanle can easily hulhl in Ins
stiop.  Tihe lenses are obtainedd from the finders of a
eantera. Although sinmple and casv to hulld, it 18 a thor-
oughly practical and efficlent Instruinent............. No. 144

HOW T0O MAKE A WIMSHURST ELECTROSTATIC
MACHINE. An cuasily construeted generator of starlc
electricity capable of (arliarging a fat three-inch stiark.
Vsed in schools where clectricity is taught. (an he huiit
for less than $2.00. Ne. 145

HOwW T0O MAKE A POWER DRILL PRESS FROM
SCRAP PARTS. An excellent practiral drill press that
will make work easier for the mechanle. About $2.00
worth of taw material and scrap Iron are the only re-
quirements No. (46

HOW TO BUILD A GODD LATHE FOR $(.00. This
practlcal lathe Is adapted to high-speed turming of very
small parts,  Just the thing for ship models aml toy
maklng. i No. 147

HOW TO MAKE AND EXPERIMENT WITH AN ELEC-
TROPHOROUS. With this deviee numernus Interesting
experiments with static electriclty can be performed. Many
of these experlments are thoroughty explained anil
Hlustrated No. (48

Capable of producing
No. 141

Please mention SHORT WAVE CRAFT when writing advertisers
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MAILING LISTS

GET OUR FREE
REFERENCE

BOOK «wud
MAILING
LIST CATALOG

Gives counts and prices on accurate guaranteed
mailing lists of all classes of business enter-
prises in the U. 8. Wholesalers—Retailers—
Manufacturers by classification and state, Also
hundreds of selections of individuals such as
professional men, auto owners, i income lists, elc.

Write today for your copy

R.L.POLK&CO.

Polk Bldg.— Detroit, Mich.

Branches in Principal Cities
World's Largest Clty Diractary Publlahers

g List Compilers. Business 51
reducers of Direct Mail Ad

JOBS<CAREERS

THE
SE=VOCATIONAL=
DIGEST

HAVE YOU FRIENDS
NEEDING JOBS?

OR RELATIVES

ARE YOU LOOKING FOR
POSITION?

A BETTER

DO YOU WANT TO MAKE MONEY?
On all newsstands 25e.

If your dealer cannot supply you, send a
quarter and we will forward a copy at once

JOBS & CAREERS

520 N. Michigan Avenue, S$W-1036. Chicago. Hi.

Professional

MODEL
CARBON
SUN LAMP

This is a large Chromium
vlated lamp using  standand
rarbons, emitting rays of ultra
violgt and infra e If sun
tan 1. tle<ined, speelly

SUN TAN CARBONS

Complete with
screen and gognle . §7.50

Descriptive elrcular sent FREE.

" GoldShieldProducts Co.
17 W. 60th St. N. Y. City

Size 18" high, 7'
wide,  Slg” me
Weight 12 pounds.

WOMAN'S
DIGEST

OPENS A NEW ERA TN WOMEN'S MAGAZINES. It prelen'-l today
most LrRent and n-nou-h mnhlam- for women, lnlernnnoml

,.,M.g p.... .-mm-- . unu-unl

[} ,00 'ur mé next 5 Issues.
Soid at b tter newsstand.
WOMAN'S DIGEST, 99.

W Hudson 81.. New York City |
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The Ideal Transceiver—

Uses Split 6A6 Circuit

(Continued from page 242)

from the fransmitter to the receiver. A
separafe switch for the “B” is used and
was found very useful in saving the “B”
batterics when operating mobile. The vol-
wne contrel is uutomatically cut out when
transmitting and only acts as a fixed 1040,-
000 ohm resistor across the secondary of
the mike transformer,

Testing the Receiver

To test the receiver, canneet the cable
from the set to the respective voltages and
allow the filaments to hecat up. Turn on
the “B” switch, with the anti-capacity
switch on the receiving side, and advance
the volume control., A strong “hiss™ will
indicate that the receiver is working, Con-
nect a six volt lamp in series with a loop
of wire, % inch in diameter, and hold it
near the transmitting tank coil, With the
transmitting side on, the lamp will light up
if the transmitter is functioning. When
speaking into the mike, the brilliancy of the
lamp will fluetuate with the voice modula-
tion. Two separate antennas were used for
receiving and transmitting, but a single
antenna gave cqually good results. When
a single antenna was used. the oscillator
and detector antenna condensers were con-
nected together. Best results were obtained
when using 250 volts on the plates.

The “Split 6A6 Transceiver” was de-
signed and built by the author, and tested
and successfully used by Leon Halpern,
WEMXA.

List of Parts

C1, C5—Mica trimmer condensers, Hammarlund

C2. C6—.000015 mf. Midget variable condensers
with mounting brackets

CT[,) ({:}I—.OOG mf. fixed mica condensers. Cornell

ubi

C3. C4--.0025 mf, mica fixed midget condensers,
Cornell Dubilier

C9 -.1 mf. paper condenser,
Dubilier

C10-—1 mf. dry electrolytic condenser, 400 volts,
Cornell Dubilier

C11--25 mf., 50 volt dry elecirolyvtic condenser.
Cornell Dubilier

R1.—-.25 meg. 1 watt IRC

R2-—-10,000 ohms, 1 watt TRC resistor

R3—2500 ohm, 1 watt IRC resistor

R4—600 ohm, 1 watt IRC resistur

R5—100.000 ohm variable resistance, Electrad

T1—single-button mike and sinfle plate-to-grid
lransfnrmer. Thordarson. (Regular
ceiver” Transformer.)

T2—31 to 1 audio transformer, Thordarson

CH—20 henriez 85 ma. choke, ‘Thordarson

2—single-eircuit jacks, Bud

2—stand-off insulaters, Bud

1--5 prong isolantite socket, Hammariund

1—6 prong isolantite socket. Hammariund

1—7 prong isolantite socket., Hammarlund

1—4-pole, double-throw anti-capacity switch

2 RFC (see text)

T.1, L.2 (see text)

Chassis and shield eans (see text)

2—couplers for condenser shafts

1—"on” & *"off” switch

2—dial plates with knobs

1—6A6 tube, RCA Radintron

1—42 tube, RCA Radiotron

1—76 tube, RCA Radiotron

400 volts, Cornell

N e i S oy

ULTRA-HIGH FRE-
QUENCY TUBE DATA

@ PUBLISHED in hoohklet form.

this data concerns all of the ma-
jor ultra-high frequeney tuhes man-
ufactured by the Western Electric
Company.

Complete  technical information
and recommended operating condi-
tinns are given, together with a
multiplicity of curves. Also in-
cluded in this hook is the new ultra-
high frequency triode which oper-
ates up to 750 mec.

A copy of this valuahle data may
he obtained by asking for hooklet
No. 514, Service Department,
SHORT WAVE CRAFT, 99 Iludson
St., New York City.

Ty Ty Ty iy Ty My
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BRUSH #and

Microphone

For describing athletic events,
arades, crowds, etc.. from press
oxes, balconies, thetopso

sound cars. erc.. and for com-

mercial mlcrsmuon. police and
amateur transmission work.

Priced low. Fits the hand per-

fectly. Wide frequency response

and typical_ Brush sound cell P

operation. No button current I

or polatizing voltage and no aal

input transformer is rcq\med
Size only 3% inches x 1% x %

inches. Weight 3 oz. Outpu:

level minus 66 D, B. Shipped

complcte with 15 feet of cable,

Can be furnished on special

order with locking type plug

and socket for stand connection,

Details—Data Sheet No. 8. Free.

Send for one.

BRUSH
___ﬁ(eaa(}uﬁ ones

—meet every headphone re-
quirement., Response 60 to
10,000 cycles. No magnetsto
cause diaphragm chatter.
Speciallydesigned cases min-
imize breakage. Light in
weight=Only 6 oz, complete
with headband and cords.
A quality product at a low
price. Dertails—Data Sheet
No. 10, Free. Send for one.

KEEP YOUR MAGAZINES CLEAN

With one year's subscription at 32.50 or with 12
back nturnbers for $1.%0, we will furpish absolutely
FREE a 10x1234p" stiff leatherette HOLDER. (For list
of liack numbers avaliahle, see pake 381).

This will hermit you to keeh your room orf shack
tidy and be able to find any magazine you are look.ng
for without loss of time. This holder is large enough
1o keep all your magazines together.

Our supply is limited, thercfore we would suggest
prompt action.

SHORT WAVE CRAFT, 99 Hudson St., New York, N. Y. |

s1 MODERN SLIDE RULE *1

With A-B.C-D Seafes. 67 1ong-Thin Construction-Fils In
Vest Focket. NO WOOD OR CELLULOID, send §1 M.

and reevive rule with instructions and gen leatlw r case

by return fuail.
H. BIEBER & COMPANY
39 Pear! St. Dept. S-10 New York. N. Y,

TIME COUNTS—don't r!sk delay in
entin; (LR Write fur new FREF,
bk 1ty ul (,u Inventor

1 1atc .u No

CLARENCE A O BRINEN &

I‘h-glslorod Pﬂent Attorneys
23.E Adams Building, Washington, D.C

A NEW BOOK

_FUNDAMENTALS OF RADIO

Eecond Edition, 42¢ pages A%
Hetivse By R, R Ramsey, I'rof, lh\«&-
fea. Ind. Univ. Revised, enlarged. n-paurd.
reprmted New cover. Randis

brourht up ta date, [(Na L

menter's m‘.nun

. $2.75.
Fund&memali £3.50 posipand,

RAMSEY PUBLISHING CO.

Bloomington Indiana

Please mention SHokT WAVE CRAFT when writing advertisers
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Application for Membership
SHORT WAVE LEAGUE

SHORT WAVE LEAGUE 10-38
99-101 Wudsop Street, Now York. N. Y.

[. the undersigned. lierewith desire to apply for mem-
bership In the SHORT WAVE LEAGUE. In joining the
LEAGUE I understand that | am not assessed for mem-
bership and that there are no dues and no fees of any
kind. [ pledge mysell to abide by all the rules and reg-
vlations of the SHORT WAVE LEAGUE. which rules
you are to send to me on receipt of this application.

I consider myself belonging to the followini class (put
an X in correct space): Short Wave Experimenter O
Short Wave Fan [J Radlo Englneer O Studem 01

I own the following radio equipwent:

Tranimitting

Call LOIers. . .o i e s e e

Recsiving ... ...

Name ... .. e ep——

Addreas

City and State

Country ...
r and

1 10¢ o
ship Certificate.

A FEW WORDS AS TO THE PURPOSE OF
THE LEAGUE

The SHORT WAVE LEAGUE was founded
in 1930. Honorary Directors are as follows:

Dr. Lee de Forest, John L. Reinartz, D.
E. Replogle, Hollis Baird, E. T. Somerset,
Baron Manfred von Ardenne, Hugo Gerns-
back, Execntive Secretary.
s The SHORT WAVE LEAGUE is a scien-
tific membership orgonization for the pro-
motion of the short wuve art. There are
no dues, no fees, no initiations. in connec-
tion with the LEAGUE. No ong makes any
money from it; no one derives any salary.
The enly income which the LEAGUE has is
from its short wave essentials. A pamphlet
setting forth the LEAGUE’S numerous ss-
pirations and purposes will be sent to any-
one on receipt of a 3¢ stamp Lo cover
postiage.

FREE MEMBERSHIP GERTIFICATE

As sgon as you ure enrolled as a fuember,
u beautiful certificate with the LEAGUE'S
seal wilf be sent to you, providing 10c¢ In
stamps or coln is sent for malllng charges.

Members are entitled to preferential dis-
counts when buylng radle merchandise from
numerous firms Who have ngeeeld to atlow lower
prices to all SHORT WAVE LEAGUE owwm-

@

$burt Wave Crague

U o Diectons Mosking baly -
Tw ¥l Gty Naw el s e Amated
States of Nmsvion 1he Short ' Ban Cengus
fae oloctid

John § Miiller

o mambon of theo Longes
30 t0nsn whoneef 1y aoctifince Ras
S officrally enprad aod puasenas bo oo

LAL LR LB

| | p—

It you wish ¥our name engraved on the Free member-
ship certiticate, as Hlustrated abose, please send 236
to cover eust.

SHORT WAVE ESSENTIALS LISTED HERE SOLD
ONLY TO SHORT WAVE LEAGUE MEMBERS
They cannet be bought by anyone unleas

he has airemly enrolled as one of the mem-
hers of the STIORT WAVE LEAGUE or signs
the biank om thls pnge {(which mitomaticslly
enrolls him as a memher, atwnys provided that
he Is a short wave experimenter. a short wave
fab. radlo englmeer, radlo rtudent, ete.}.

tnasmuch as the LEAGUE Is international,
It makes no difference whether you 4are a
citizen of the United States or any other
country. The LEAGUE 1s open to all.

SHORT WAVE CRAFT for OCTOBER, 1936

o o o SHORT WAVE ESSENTIALS
FOR MEMBERS OF THE SHORT WAVE LEAGUE » « «

SHORT WAVE LEAGUE LETTERHEADS

A beantlful letterbesd bus been desigoel for members' correspondence. It ia
the otticiul Iettechead for uall members.  The letterhead 18 invatuuble when it
becotnes Beeessary to deal with the radio industry, wuil order bouses, radlo mupu-
factoTers, aznd the lke: as wany bouses have offered to give members who write
on the LEAGUE'S letterbewd a preferentinl discount.  The letterbead I3 also
alsulutely essentinl when writing for veriivation to radio stations eitber bere or
abroad. !t autvomaticslly gives you u professionul stending. soc

A—SHOURT WAVE LEAGUE letterneads, per 100

OFFICIAL SHORT WAVE LISTENER MAGAZINE

The fnest mugazine of Its kind ever publishel—totelly dlfferent 1o get-up and
conteots from any other. Comauins the largest listing of short wave stations in
the world, up-te-the-mlnute, including “rPolice.” **Television'® amd short-wave
atinns, us well as a speeinl list of the stur short-wave stations with thelr fre-
neiex and eadl letters.  Alse contains photos nmd descriptions of short-wave
braaudensting stations io varlous parts of the world with photos of short wave
~tndle artists—How to locute "weik” Jistance stations. and other hints for the
sahort-wave  listener' —Question and  Auswer Depaetment  for the  *‘listener’'—
Sitver ¢'up ‘I'rophy for best phioto of reqgders® listeaing 0 el C

B—Officia)l Short Wave Listener Magazine............ ....... Prepaid
INDER

RADIO MAP OF THE WORLD AND STATION

The flnest device of its kim! publlshed.  The world's map on heavy board is

divided Into 23 sections., while the rotary dise shoews you lmedistely the exuaet

time 1o aby foreign country. lovaluable it logging forelgu stutivos.  Alse glves

call letters assigned te all amtions,  Size 117x227, 25c
C—Radio Map of the World and Station Finder......——..u.._ ——Prepaid

GIL.OBE OF THE WORLD

This highly important essential is an oruament T every den or study. It is a
globe, 6 ln. in dlameter, prionted 1o fiftien colors, glazed In such & way that it can
e washed. This globe helps you to intelligently log your foreign stativns. The
Lase is of solld walout, apd the sewi-meridize of 0 pickel-llke metal.  Entire
device substantially made, amd will #ive an attractive appearance to every
stntivn, emphaslzing the long-distunce work of the operator.

D—Clobe of the World.. Prepaid Cc

SHORT WAVE LEAGUE LAPEL BUTTON
This beautiful buttous s made in hard etmel n fonr colors, red, white. blile
and gold. [t measures three gquarters of oan ineh in dinmeter. By wearing this
button, other members will recognize you amd it will give yon o professionad air.
Made in bronze, gold filled, not plated. Must be seen to be appreciated. 35c
E—SHORT WAVE LEAGUE lapel bution.. . ...Prepaid

EE—SHORT WAVE LEAGUE lapel button, like the one deecribed

above Lut in solld gold. ... L. e ekl 52‘00

SHORT WAVE LEAGUE SEALS
These sesls or stickers are executed in three colors umd measure 13 I, In
diameter, aud are gumined on one shle.  Phey are used by melnbers to atlix to
stutlonery, letterhends, envelopes. postal cards aomd the Hke.  The seal signifies
that you are a member of the SHORT WAVE LEAGUE. Scld in 26 lots or
mnttiples only. 15
—SHORT WAVE LEAGUE seals.......... e per 25, Prepaid b€

SHORT WAVE MAP OF THE WORLD

This benutiful putp, measuring 18x25 in. and printed in 18 celurs is fmlls-
pensuble when hang In =ight or placed “utuler the glass" wn the table or wall of
the short wuve enthusinst. 1t contains a wenlth of informatbon sach as distunees
to all parts of the world, political nsture of the coumtry in which a broudcsst
station is lociated, ete., aud fromw the manner in which the map s bl cked ofF givees
the time in diTferent parts of the world ot o ghinee,

F—SHORT WAVE Map of the World.. e . . Prepain&dC

PLEASE NOTE THAT ABOVE ESSENTIALS ARE SOLD ONLY TO
MEMBERS OF THE LEAGUE—NOT TO NON-MEMBERS WITH EXCEP-
TION OF ITEM B.

Send all orders for short wave essentials to SHORT WAVE LEAGUE,
99-.101 Hudeon Street, New York City.

If o o oot wish to putitute the mazagine, you may copy either or both coupons
oh u sheet of poaper.

SHORT WAVE LEAGUE 99-101 Hudson St.. New York, N. Y.

-

2N

N

i
AL

Faedxit ovman

P

Tain fimy

LI LT T

tresan

18]

evear

G—16¢ for 25 ' i
1 1
l | LE a | | |
by 4 nrswerrn | " | Mo jeelany
LAARLRE LAl bt M ALELAEd LA
F—25¢ each

D—8%¢ each

E—35e each

SHOKT WAVE LEAGUE. 99-101 Hudson Strest. New York. N. Y.
Gantlamen
| am alraady ao snrolled member ia the SHOKT WAVE LEAGUE O
1 em & new member shd stisch my spplication to this coupon
Plesse send me ths {ollowing aburt weve ssesntisle ss listed in thie sdvertisemant

Please mention SHORT WAVE CRAFT when writing advertisers

www americanradiohistorv com

tor whivh 1 encloae § harawlith
(The LEAGUE setspte money order. sash or aaw Ul 8. Siamps la any dencminstien, Negister sazh aad stampe.)
Nems
Address
10-3¢ ity and Stals
2 miniry
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DATAPRINTS| Short Wave Scout

News
J h (Continued from page 348)

‘\.\\J{/p/ ust the Swedish amateur SM58X in Stockholin ean
e A be heard in late evenings.
ey CONSTRUCTION New veries received are TAC, 8380 ke,
HPSK, KAIAK. '
Information | | Lots of “DX” to all readers of Short
Weave Craft, and T shall appreciate hearing

] }
from some of my new friends.
You Need Samuel  Solito,

\3

. 303 Beaver St
To Build Leetsdale, Fa.
Electrical News from Freeport, Pa,
T 2 ft. Spark ® TIHE J4v-meter band has "U"l\"h hut-.nme
_"' y cavered with summer static. erefore,
?q‘;,d,':,.:r Apparatus most of my listening ix done on the 30-31,

25, 19 and 16 mcter bands.
PHI, 17.57 meg., is not putting over the
signal they were putting across on the same

ew LOW Price—3 Prints $1.00

TESLA OR OUDIN COILS
Dataprint containlng data for constructing

this 3 1t. spark Oudin-Tesla eoll. Rllulrn _ wave ]cnuth_last year. (:el-m:m_\'_ is oc-
I K.W. 20.000 volt transtormier as “exciter S_;)() casionally using DJL, 15.11 meg. in place
sco list below, includes condensor data. . . of B for the evening (North American)
2 inch lm:rk data 2or b'n'"dli.?c ‘lnclilélior:’:o Con programs. They come in with a bang!
lenser data; tequires iy ® . AL . IR _— ) gl . s .
‘ranaformer: see llat bslow 0.50 There i5 a new phone station in (‘(Sf‘]tr.‘ll
Violetta type. hhth frequency coll dasa; 110 Awmerica located at Salvador, (I-,l.' Salva-
vt a.C. o D.C. types 17 spark: used £ dor) on 1341 meg. They work WXNC in = AIREN "f;‘l‘l‘ju{:'__(::fﬂ’;:a“‘eCD"lj\"t“‘ line
WEE [ GRTG  Laihl eets the mornings_and afterncons. PO TER famts i

tlow to operate Oudin coll from a8 vacuum tube

[Ty A . il 1w prices which are reafdly  haro-to.oeat.
ascillator ! 0.50 F rom tht.h.\l_ml : . " ted iy ! A e e—
i inch spark Tesla coll; Last month it scems that 2RO tested on ' .. 5 oD BT QUErs (e G (s

il'urnn:z(crl q attractoves hard-

o coll L.l x 0.50 11.81 meg. for the afterncon programs, but , oo«

KOs 1; : ! o . .
] (h:;i]ll‘q}n‘rl‘bral“\z'rmly;z i .50 did not settle there. They scem to have ,\: “Ill:l HNCIMUS olher features usually
20 Trieks With Teala end Oudin Coils___ . 0.50 | made up their minds now, so the schedule | rie ATREN Line imneludes sets from four to ten tubes—pers
TRANSFORMER DATA is as follows: senalized midgets, table models, low 1oys and consales.

1 kv, 20.000-volt transformer data. llh-vn}t. 1 11.81 meg.—6:45-10:30 am.—11:30 a.n, P. A. Eguipment Included
00-cycle primary. Sultable for operating 3 ft. = ale Ao 5 3 . For public address engineers AIREX offers a varlety of LA,
Ondi il ettt er it rernronoonaaaaansan H to '-'"Sn_ D'IE" (_ll.\O 6 . d‘"l-‘ . BxY Ol‘t Sun yuipment winch meets Q\‘ery'r(-qulmlnenl. There afe Coiti-
% k.w. 15.000-volt transformer dats. 110-voit, days, till 7:15 pm. Rl astens fur AC. delivering S owally and ubsand
eo-::.n;lle im-w:ulrly. Suitable for opersting 8- T 1AC on 12.80 meg. sometimes is nzed with ]‘_‘_ '::v::‘?‘l Ill'f]l‘ll:fmmcalim\ systems for A.C.-h.C. wperation

wh Omdan ol oo o il aiaa, sere ol atele.

210 to send speeial programs to the UL 8
. Here is a list of the stations in Switzer-
0.0 land: HBH, 1848 meg.; HBJ, 14.54 meg.:
HBO, 11.38 meg.; HBL. 9.59 meg.; HRI',

Electric Welling Transf. (2 K, \\ 110 vi. P!Ilu
18 Vi, See. Other See. Vi, data gmiven.

Imluction t'nils- -1 to 12 ineh spark dats

ARTIFICIAL FEVER Anpparatus.

SERVICE MEN. DEALERS and P.A.
MEN. Write today for our attractive
agency proposition and (llustrated
booklet showing all AIREX models,
inciuding P.A. equipment and com-

(Lus. Medivm & Liigh Fowet Data Given) | 7.79 meg., and any one of these fre- munication systems. The AIREX
_—— - - g aar b ' a5 § . lhine profit build for radio
SLIDE | S ueed ey e s ex ames. exetbie erlgass:
ura 1 SWItz o B ar E: AIREX COMPANY
4 . e o v ST 1.
RULE ]“1?1el" you hear of a program from Switzer RADIO BLOG.,  NEWARK, N. J.
and,
| JVH, 20.55 meters, 14.60 meg, is bclng —
MIDGET heard well all over the United States. Thv__\' *P E PRE SELECTOR
M 14° Di broadeast every night at midnight until PRE AMPLIFIER
eta . 1:00 a.m. Mondays and Thursdays from
Price $2.00 Net. 4:00 to 5:00 p.m., Tuesdays and Thursdays HEAR STATIONS YOU NEVER HEAHD BEFORE
2:00 to 3:00 p.m. The FEAK Regener- 3
A hNcEaseland | W8XK and W1XK, Westinghouse stations ecton remmndii 15
This rule sol plem 1o multipleation, dit- | | 40, M0t verify any more, the reason being R DR
rule solves any prodblem In mu catlon, ¥i- " : o ey H . 1 f Q H
slon. sddition. sbiracton, and proportion; it aise | | that their brograms are printed in many Jeeener reatly
zives roots and powers of numhbers, slnes. coslnes, | fol'elgh and local newspapers. rnlm Rejocts
tangents and cotanszents of all anrles; als0 loms of | | Angelo Centanino K.
numhers. Adds and subtracts fractions. Approved r . ' Two tuned stages
by colleges. eeponty .-}" “,‘.'t.':.‘.‘“::f:,‘. act
8" Dla. 25" Seale ‘*Special’” Ruls, $5.00 Net. U NG
. . . 1M H (LTS
_— Brecksville, O%io, Renort or l..m»ty < Aita-
- m e rhangeoser

TELEGRAPHOMNE—{New Design} Records
Voice or ‘‘Corde’' signals on steel wire by

— + Simooth con-
magnetism, Code can he recorded *‘fast” D.te [Timep  Call K.C. . Lawatum rnarks

and ftransfated  “'slow.”’ Construction
data (special)..... 0 oz $0.50 Tune | po. g X
- T — 28 | 8:05DJB [13,200|Germany.. 'Very hid, steady wikh B Unauaiifed . .
MAGNET COIL DATA | amd elear rucrailee to nackedly fmprove n-w.'miun ;\ILH li}rly a‘lt.
wi nake

- - cetver—far beyon H
18770 (-l'rm.'my. Very loud Xl Uiy “""”:ryg"""'

Powerful battery electro-magnet; ifts 40 Ibs...%0.
10 Voit D.C. magnet to lIfL 25 Ibe......

110 Vott D.C.. 300 1b.. Lift electroma
110 VoIt D.C. solenold; Iifts 3 1b. lhrouzh 1 in.
110 Volt D.C. lnlmnixl lifts 8 Ib, through 1 1o.
12 Yoit D.C. solenoid. lifts 2 Ib. through 1 in.

8: ]l)ll)")
HTT A4

iver vut of an

‘l.uud awl clear 0Id‘ u('j
Very, very lowd | PEAK P11 v Just can't alford tor
- g e \uumn! e PPEAl
AVery Toud anl elear HAMS i o highly AN

Very loud. Clear

338228

A . Solennid, Tl 110-volt, - . o . -
MOTOR—1/10 ELP. 110 volt A.C.. 80 creie ! 1| 030 Holind.  |Veryloud. Clear < Nimaly L .
(autable for driving 12" fan, etc.i—Data...... 0.50 HIU 9.510(Colombia, i ou an't heat

Amateur
s

SA. L lnml Some fad- |

MISCELLANEOUS DATAPRINTS Write for literature.

S0c each Prepaid . . . 3 Prints for $1. 3 [10:45DID 11,7701 Crermany. l.on-l Lt faded
’ . rints for $1.00 3 ; ] PEAK RADIO PRODUCTS
Radie Continl fur Model GD‘ of 1200 cycle Symh 1 : ok ; & 227 Greenwich St c-10 New York City
Boats lalor . . L o LY -
Eleciric Refigerater Data In.h::n..u Balaice 4 {11 AN . . \““' very lowl L — - — e
Treasure or Ure Lo-utor atagiaph 3 21 (5| Tt Il\ o, it choppy o
Water Tuchines Elutlwsen Sieing Galvan | 3 30008 380 England . . |Lowd, tat ehoppy
‘\l‘:)ltl:rr l\_\ll_n(_esllr‘ 1200 nmmvu-rl \ o | 0000t 9423 Cibag | Faie, hut steady
Tl s (B0 Wi e et | Reception during the day has been very ALL THE LATEST TYPE
Polatized Melay, Elira- CIgplily oniess L poor during this period.  And during the TRANSMITTERS AND S FOR
e Building a Simple Tele- nut spell, it wus poor at all hours, RECEIVERS
1oz 4 Delly on 1 eirenit :’1,"”;" i T A preat many commercial phone stations
l—"l: -\'IIIII)\I--M:_E‘-;ISI ‘!ll\“\lt('l-l:ms l‘[:nl:l-r;“‘lr?mr (am:nll) were heard 'during' the evening, hut could N o w I N s T 0 c K
Fopetrie Chime 1tiiger  Whiatstene liridge not be identified. Listened to one new sta-
fits any clork Rotary Converter tion testing for over an hour, but could WE SUPPLY EVERYTHING
= _— e ———— — not understand the call. IN ““HAM’® RADIO PARTS
20 “Electrieal Tricks” for LODGES and In general reception has been best on
EARNIESECITEL: 2000000000000 CELTREELTRE80:510 the 19 meter band, Write for Free Catalog

Haw to Fry Bees on Cake of Tre Fleetrically,.$0 S0 Have received some unusual Q8L cards

“Rewinding' Small Motor Armstures.......... 8.50 from some of the boys in Australia, New
New LOW Priee—3 Prints $1.00 Zealand and England.
Very truly yours,

The DATAPRINT COMPANY Enwatb M. HEIsER, 601-3 GRANT ST.. °® 30 TWELFTH sT,
Lotk Bax 322 RAMSEY, N. J. Route 2, Box 121. | PITTSBURGH, PA. WHEELING, w.VA.

Brecksville, Ohio. | nui i Established 1919 N

Please mention Snort Wavg CrarT when writing advertisers

www americanradiohistorv com
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SHORT WAVE CRAFT for

Here

Without doubt you will have to go a long way to buy better

books on short wives than you find on this page.

Each book is

written by a well-known authority on short waves . . . each book
has been carefully illustrated with photographs and diagrams to

are the Six

AVE RADIO

out for

OC

BEST

make the study of this field of radio much simpler.
on this page are the finest books on short-waves which are puh-

lished anywhere today. Order one or more copies today . .
yourself how fine they are.

TOBER,

1936

The volumes

. find

Prices are postpaid.

B TIN W LECGN S IASE £ 0T S oA

tricke in short.wave reception that even a

to get 1t

40 lllustrations, 72 Pages.
Stiff, flexible covers

This book tells 301 ererythn
abont short weie pereption

many
and al

over the glube
why 1 1t tha

How to Get Best Short-

Wave Reception

By M. HARVEY GERN3BACK
you ever wanted to know

lintener and radio fan for
cnra. m ynu his long experience in mdio recebtion
that Eoes hat

Why 18 une radio

The muthor a PBrofvsainnal ra

er en-hlod to mill in
IO.DW

from all
Iv and
maore

s intimnte kn---lpdxe of -l\nrt waves nnd how
Here nre lhe chapters of this new book

What wre Short and what caa the listener hear
on a sh 1! .weve resriver or convertor®

How to tune and when to tisten in on the short wares
How ta adentity short wave stations

Sensonsl changes in short.wave reception

2
3
4
g Tyien of receivers [ar shart-weve reception.

Aerinl wvaramg for short-wave recervare.

Thers are many
of the “'old-timere™ do mot know, Be aurs

50c

HOW TO BUILD AND OPERATE
SHORT-WAVE RECEIVERS

’l‘llls is the best and tiost up to-date ook on

ind prepared by the
edltors of SHOIRT WAVE CIRAFTE,
a weualth of miaterial on the building aml ovpeer-
feal short-wiave revfv
sHort-wave converiors as woll,
short-waves sets are found in this book, whicen
contains bumldeeds of illustrations;
ln):l‘qnll! of sets bpilt, bookups and diagraws

the subject. It

i~ edi

wtion,
Lt

Rat only of 1y

.8
T hl\ hook §s sald anly at a

ridienhmsly

ald contains

Izens of
aetual phia-

RECEnNVEgs

s

price Iewanse it is onr aim te gt ahis o
ale work into the bhands of every short-wave LB gy
enihsinet. SHORY]

We know that If you are at all interested in shart WAVE

waves you will not wish to do without this
Is & most Important and timely radlo publication.

150 Illustrations, 72
Pages. Stiff,
flexible covers

RAFT|

o papn
~Ew ,;';u

S50c

THE SHORT-WAVE BEGINNER’S BOOK

J25c

the
tin the nnly Inw-
hee book on short wasea Iur the heginner,

E.

The b s » Aot “technical.” It has
na_mathe

It alay lullnl of important ‘n!ur
¢ all shout aermnls. noise eli

oh coil winding and ot

Partial List of Contents
Getting Started in Short Wavee—the fundamentais of elee-
. Symbule, |he short Haml of tadio—how 1o read aclie-
i hort Wave Cu

—vsatious tyPes and kinds in

inle=—the points that determiné s good merinl

in far redncing Static,

" wrt-Wave Hecoiver—a simpble one tube sat

that wnyune un hnll.l
Tow to Short-Wave Set—tsliing the important Pointa

t get good 1
A, Amnllﬁﬂl {or 5-W Reesivers,

ing Lthe Code—for geenter eno¥ment with the 5-W sel.

ength ta Kilocycle Chart.

hart—to aseist in the canstruction of coils.

75 llustrations, 40 Pages.
Stiff, flexible covers

101 SHORT-

Compiled by the Edirara of SHORT WAVE CRAFT

DACEI and every hook-up and dingram illuates te

sccompanied by a thorough explanati

partieyl ook-up amp|

coil-winding information. v:

everything you want to koo

Inuk up the date required.
sure. of ths imnportant asts which have sppesred

in Drlnl. during the pagt five Yea: \

in aisn
this
uired,

fact,
or to

a of resipore, etr
in order to build th:

.\:m yne
AMinidyn
B 3.tuhe But-
A Dacrle
Tho Sargent
he 2-Tiths
.+ Ilnm Band ""-Tuha Peo-
2-Tul

degctiptiona. 2.

hank-up for those wha do not wish

symbolic hook-up. but wish to hav s a
is ks & ver¥ handy volume.

to follow ¢he
ulay wiring
lly for thoss
ort-wasve art, {r.

50c¢

one tube up to tan tubes.

100 Iflustrations, 72 Pages,
Stiff, flexible covers

*
WAVE HOOKUPS

SHORTWAVE.

HOOK-UPS
$

Sy T A S S

=

ey
-

HOW TO BECOME AN AMATEUR
RADIO OPERATOR

\WF choas 1 1eut. Myran F. Eddy to wrire this baok heesnae
*neg i the mmmteur liald h” made him -
1 lF jt '“[

hiv eaperis
euent i th

M and secure 8
g L.5.Cos ernment License

"'J eafoviliaiom |
ﬂ o o

s, particularly

:

Assscim
{nu intend to heenme a licensed code operator. if You wish |
ln u e up phone waork eventuaily—thin is tha book you must

Partial List of Contents

Ways of learning the code.
ing with neceranry drill words
Approyed .

¥ particulnrly t
o0y s Iwm:ly :wen then waves—th
and  receptin F

Nagraina with shec

150 lllustrations, mnde casy v ment that m-y De vaerl

c 72 Pages, Stiff rectifiers. filters. batteriss
flexibl 2 . that appky amateur oberaturs. Apbendiz

xible covers which »sntime the Lheer inal U eignale. ¢onvereion

tables {1 refveence purbose

¥ years he w struetor of rad
tute  He = member of
1 Engineers). alsn the ¥Vatorsn W
nn.

A systewn of eending and recely-
ao that you may

it

sppl

smental laws of fleurn
me veed in radin are explsined nert
Ivied Descri ol modetn

TIEAFT have selected
nmi theae  are
eiver is fully itlus-
",

HE wlitors of SIJORT WAVE
ten outstanding sho -rnvl

dencribed 1n the new ol F.

trued with a completa lnyuul. victutial repeenentatios
phat wrsphs ol the art complete. hookup and all warth-while
apeciheations. Everything irom the sunplest nne-tube set
to & 5-lube T- IR, F. recciver in present Comiplete lista
of Parts are given ta mapke each set -
shown how tu operate the receiver to its maximum otficiency,

CONTENTS
he Doerle 2-Tubs Weceiver That Remches the 12.300
\lllc Mack. by Walter C. Dosrle.

2 It F. Pentode S-W Receiver having two aen of Tuned
ltmlin Frequeney. hy Cliffurd E. l)-umn 1]
de Luze 3-W Receiver. by Ed In, ‘
2-Tule 12.000 Mile I)X Iloeu:ver hy

b e
Tuild ¢ Raceivar in v.mr " Brief-Case.”” by
ugo Grtn;hnck llld ( lifford E. I}en
Che I.) nton 2-Tube ALL.Wave ueee.ver hy Clifford E.

Dental

i hy Clifford E. Denton.
t-Wave
Gernshlck and Clifford E anlo

W PENTODEA. by I 6. Cuin, AL K.
Martin's Idea of A GO0y 8-W RECEIY ER. by

e Ma Pages, 25c

Receiver. by Iluge

75 Illustrations, 40
atiff, fiexible covers

TEN MOST POPULAR SHORT-WAVE
RECEIVERS

—HOW TO MAKE AND WORK THEM

SHORT WAVE

RECEIVERS

HOW TO MAKE AND
WORK THEM

\-__—_IJ

All the books shown
on this page are pub-
lished exclusively by

SHORT WAVE
CRAFT

99-101 Hudson Street,
New York, N. Y.

= = e e — i — — T e = S e ey

SHORT WAVE CRAFT, 99-101 Hudson Street, New York, N. Y.

I encloae herewith my remittance for the amount of §

Gentlemen:
e, postpaid, the books checked below.

{ ) How to Get Best Short-Wave Recep-
tion......... 50000000000 80000 50c ench
{ ) 101 Short-Wave Hook-ups..... 50c each

How to Bulld and Operate Short-Wave

« )
Receiver. S0c mac

CLIP—MAIL

r—_—————————
Z
»
-]
°

(Bend remittance in form of r.h-nk or maney ord.r lf lottqr contains cas

Stamps, registar it.}

sw-10-36 |

..tor which You ars to rend I

}) How to Become an Amateur Radio
Operator.. 0c each

} Ten Most Popnl-r Short-Wave Re-
ceivers.

How to Make and Work
. .25c each

|

|

|

Book |
25¢ each |
|

-

|

Them
} The

Please mention SHorT WAvE CrarT when writing advertisers
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OVERSEAS
READERS!

Thesa books can be obtained from
the following houses:
GREAT BRITAIN
Gorringe's
9a, Green Street,
Square
Lnndon. England
FRANCE
Editions Radio
42 Rue Jacob
Paris
AUSTRALIA
MeGill’

183- 195 218 Elizabeth 8t.
Melbourne, C. |

Leilosstar
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SHORT WAVE CRAFT for

Westinghouse

Power Generator ..

Manufactured for U. S. Signal Corps

200 Watt 110 V. AC

A.C. ELECTRICAL POWER

froin a Windmifl, from avallalile Waterpower, from Your
Automobile, fram yaur Motorcycle, froin your Bicyele, Foot-
Handerank ; aperates AC. Rudie Rets in I,

. alse IL- i0 sots from 32 V.o In@ farni
yate ms; us geherators In series to poel 2ov V.
sed a8 oar A Dyname. lighls ten 20 Watr 110

Short Wave Tmllsnllllnr supplving 110 Valts
A.C. for oprratiig T’ Rete: Moter Generator; Publie
Aldross systems  Camp Jighting: ete. ete.

There Are Over 25 Applications

SPECIFICATIONS'
HOUSING—Aluminum (Diameter Gl/% ength—51% In.).
SHAFT--2 (i, 16 in, tdriving eml inmctcr—\l/ll- in. tthe

e for o dislance of 1y £—("nst lrun
+ ., 3 . Wilth -l‘l| L.
ll" Watt 110 volts tspoed  A500E R l' ‘\l N
STATORS—Twu mlm awoe North and 1wo Southi. ROTOR—12
ot ineduwetin,  Builtan commutator,  Rotor turns in ball-
hearings.
14 to 14 H.P. n¢eded to run Generator.

Vot lamnc

BLUE-PRINT 22 x 28 in, and Four.Page
813 x 12 in, App:ications and INSTRUCTION SHEETS
FREE with Generator.

Generator, as deseribed, inchuding four re- s 90

placement earbon brushes, Blue pnnl an\l
fnxtruet ions
Send £2,00 dwﬁuell ||-l|lm‘l c..n., 7
Shipping weight 18 tbs,

(Replacement carbon hrushes bought separate $1.50 per
set of four. Set of iInstrucllons hought separate $1.09.)
MONEY-BACK GUARANTEE
550 West Washintton Bivd., Dept. SwC-1036, Chicago, 1lline's

Internationall ¥y po pular for its
scientific  and  technical

articles . ...

ma ﬂJ’

VERYDAY SCIENCE AND
MECHANICS is the finest
scientific — technical — me-
chanical — construction ma-
gazine in the field. Up-to-the.
minute with news flashes of
scientific events. Dozens of
construetional artieles and
many popular experiments.
Ideas from which you can
nrake things to sell.

Edited by HUGO GERNS-
BACK

Dver 150
illustrations

Woodworking

A Host of Interesting Subjects
Covered
Photography Magic -— Pa-
tents and Inventions Book Reviews — Metal-
Working — Chemistry Kngincering Mi-
croscopy—Eleetrieal  Experiments—Houschold
Helps — Astronomy — I'rize Contests — and

other subjeets.
EVERYDAY SCIENCE
the

10c¢ AND MECHANICS
copy

99-C Hudson St.
10n all newsstands) New York, N. Y.

RADIO’S
LIVEST MAGAZINE

Eoited by HUGO GERNSBACK

RAODIO.CRAFT {3 devoted to gen-
eral Radlo in all its phases, to
Radio Sefvicing ahd to Ihe ad-
vanced sel bullder and Madlo Tech-
nirian, Kinks show simple ways
out of diMeult problems. ‘The lat-
cst Tadio edulpment is Mlusirated
amd described.

Months for

$1.00
RADIO-CRAFT

RADIO-CRAFT (s fully iltustrated
with photographs, diagrams and
sketches. Each issue contains over
150 illustrations, Sample copy—/lac,

99C Hudson Street New York, N. Y.

OCTOBER, 1936

Short Wave Scouts

(Cunh'rmz‘(l fram page 358
17750—Bound HBrook, N.Y
HA‘*& 15370—Budapest, Hungary,

garian Pos.”

flo
30—=Schenectady, N.Y.

WiIXAD-—15
TI"A2—1524 Paris. France, “Radio Coloniale.”
PCI- 15220—Eindhoven, Holland,

T8 H210—1"itt-buryh, 1'a.
IWB O -15200-—Zeesen, Germany,
HV.J-=15121—Vatican  City,
1) T 151 10—Zce~en, Germany.
D H —11180—Zcesen, Germiny.
TIAY —Hxa0—Pari-. France. "Radio Coloniale.”

WsXK—11870
W2NE—11830 —=New

Pirtsbureh, ',
York, N.Y.

2RO4 11810—Rame, HMaly.
WiXNAL— 11790 -Boston, Mass,
PHI—11730—kindhoven, Holland.

CIRX—11720—Winnipex, Manitaha, Canada.

TIA4 -1171%—1"aris, France. "Rudio Coloniale.”
HJJIABA—11710 Medellin, Columbia, "Eeus de
Ja Montana.”
HBO—11385-—Geneva, Switzerland, ' Radio Na-
tions.”
PLP—11000—Bandveny, Javir
| PMN--10260 —Bandueng, Java.
| DJJ (now DZHB)-10042—Zeesen, Germany.
EAQ—9R60—Madrid, Spain
DJI (now DZA)—9675 Zeesen (ermany.
2R03—v635—Rome, Italy.
HBL—595—Gceneva, Switzerland, “Radio  Na-
tions.”
W3IXAU—9590—Philadelphia, 1'a.
H]’.).]'—9590—]’anama City., "La voz de Pan-

ama,

VKZKLR—BF}ﬁO—L,\'thurst. Vietoria,

WIXK—4570--Boston, Mass.

CT1AA—4560—Lisbon, Portugal
onial.”

DIA—456 Zeesen, Germany.

1LIN—9540—Zeesen. Germany.

Australia.

“Radio  Col-

'.'Ruy:ll Hun-

!

WIeXAF— Schenectady, N.Y.

HJIU- 9510—Buenaventura, Colombia, “La voz
del Pacifico.”

PRF5—9501—Rio de Janeiro, Brazil.

VKIME—9510—Melbourne. Au~tralia.

HAT4—91256—RBudapest. Hungzary, “Royal Hun-
garian Post.”’

HCJB—8775—Quito, Ecuador, “lo voz de Los
Andes.”

COJ Q—8665—amarzuey, Cuha. |

HRBI'—7795—Geneva, Switzerland, *“Radio Na-
tions.”

XECR—7380—Mexica City. Mexico.

H.JI1ABD—7282—Cartagena, Colombia, “Ondas
de la Heroica.™

TIED 61()0—bnn Jose, Costa Rica, “"La voz del
Tropieo.'

]lC?l{I,mGG‘l')—Cunya(|u1| Fruador, "Quinta
Piedad.”

PRADO—6618—Riocbamba, Ecuador, "El Prade.”

TIRCC—6550—San Jose, Costa Rica, "Radio-
emisora (,alc]u'n Costarricence.™

YV6RV—6520—Valencia, Venezuela, "I.a vaz de
Carabobo."

HHD—-(HKZ—TrujiI]u City, Dom. Rep.,
de Quisqueya.”

“La voz

HJ4ABC—6451——lhaque. Colombia, "Ecos Del
Cambeima,””
HJ1ABB—6447—Barranquilla, Colombia, *“La

voz dde Barranquilla.’
TIPG—6410—8an Jose, Costa Riea,
La Vietor.”
YV4RC—6375—Curacas,
Avila.”
HIZ—6315—Trujillo Citv. Dam. Rep.
YVI12ZRM-—6300— Maracay. Venezuela,
24 De Julin.”
HI1A—6185—Santiago De Los Caballeros,
“lar voz Del Yaque.™
HISN—G150—Santiago,
CIJRO—6G150—Winniper, Manitoba, Canada.
Y V3RC—6150— aracas, Venczucla.
WeNXK—6140—Pittsbureh, Pa.
('OCE;)le'l:EO—}!u\'xma. Cuba.

WX E §120—New York. N.Y.
HJ1IABE—6I15—(Cartagena, Colombia,

“La vaz de

Venezuela, “Feos Del

‘"Emisora
n.R.

Dominican Repuhlie.

“la voz

de Laos Labaratarios Fuentes.”
VEOSHX—6110—Halifnx, Nova Scotia, Canada.
HI3C—6105—1.a Romana, Rep, Dam., "La voz
| de La Ferin.”
| WRXAL—6100—Bound Brook, N.J.

WaX1—a100—Chicago, 1
2ZRO1—6085—Tome, Ftaly.
WIENAU—a0G0—Philadelphia, Pa.

WrNXAL—6060—Cincinnati, Ohio.

HJ1IABG- and42—Barranguilla, Colomhbia, " Emi-
sora Atlantico.”

WIXAL--6040— Boston, Mass.

WAXDB—601—Miami, Florida.
HIPAR—6030—Panama vo “Miramar.”
DJC—6020—Zee~e¢n, Germuany.
XEBT—6000—Mexico City, Mexico.
RV5h—6 Mosenw. Russia,
an0—Trujillo City, Iam. Rep,
0—Guatemala City, “La
Paolicia Nac.”
HCK--5Hsb-—Quite, FEcuador.
HI1J—hs65—Sun Pedro de Macoris, Dominican
Repullie.
YVERMO—o#50—Muaracihilo,
Itel Car'he”
Y V2RC—5%00—Car:cas,
ing Caracas.”
(Continuved on

de La

VOZ

Venzuelin
Venezuela, “'Broadeast-

page 381)

“La vox Del Ajre, |

POWERTONE
“Test Equipmentwith Accuracy”
Model 320
Universal Volt-
Ohm-Milliammeter

A portable test unit
that will more than

fulfill the require-
ments for a com-
plete up-to-the-

minute instrume it
Mcecasures resist.
ance accurately n
ta -] merohns
Reads AC or DC
milliamperes 0 to 1000, AC or DC vaoltaxe
readings up to 1000 may be accurately
teken. Lare 47 moving cofl meter i<
clearly and accurately calibrated to deter-
mine tests easily Wenrhs only 5 Ths
Measures 10"x91."x53 1", Attractive leath-
ereite covered case,
Price complete with test leals, 518'50
Model 801—Pocket Volt-Chmmeter
A sensitive, compaet and ac-
curate volt-ohnmcter that will

be the husicst iDsiTument n
veur - Clah ur out ah ol
! voltage reglin U-5= 1=

00 and 1000 Rosastanee rodal-
ings from Yz to 300 wmd 200 to
W0 U oh MWl rew
from 0 ta 1 Ma  low resist-
ance  ranke  diveet  Peading
steter has 1000 chm ber wlt
sensiusaty Dattery s self
contalnel anel is clearly

letered, Colpensator  pre-
sided  for  2ero aldjustment
Complete with  test prads

Measurvs  onlvy 37u il k207
Your price rumulﬂe with
battery

JOBBERS WRITE IN FOR PROPOSITION

POWERTONEELECTRIC CORP.
179 Greenwich Street New York City
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80 EIGHTH AVE. NEW YORK CIT
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Yes! The globe revolves!

EVFR in the six years that SHORT WAVE CRAFT has been published, have we found anvthing
that is as useful and ornamental as the WORLD-GLOBE LAMP we now offer free w our readers.
This beautiful WORLD-GLOBE LAMP measures 17V2" high. The attractively colored shade.
with nautical and map designs, is 8 in bheight and 16" in dizmeter. It is made of fine quality parch-
ment, highly glazed, to assure long life. A slightly damp cloth quickly removes dust from the shade.
The GV globe, printed in many colors, has a full mevidiam, and rotates. Hundreds of names—coun-
tries, cities, rivers, oceans and others are clearly printed on the globe.
Another feature on this WORLD-GLOBE LAMP is the movable bour scale found at the north pole.
This permits determining the correct time in any part of the world.
The metal parts are finished in antique bronze. A piece of heavy green felt is glued under the base,
therefore it may be placed amywhere, without fear of marring table, desk, etc.
The weight of the WORLD-GLOBE LAMP is nearly three pounds. When packed for shipping, six
pounds.
Here is the way to get this beautiful prize. Fill in the coupon in the left hand corner—cut it out and
mail it 1o us together with your remittance of $2.50. You will receive a full year's subscription (12
months) to SHORT WAVE CRAFT—the greatest short-wave magazine in the world today. In addi-
tion, we will send you absolutely FREE one of these handsome WORLD-GLOBE LAMPS. Old sub-
scribers may renew their suhscription now for another year following expiration of their present one and
still receive this WORLD-GLOBE LAMP.

Only a limited number of WORLD-GLOBE LAMPS are available. Take advantage of this offer without
delay in order to insure receiving your free gift. RUSH THE COUPON TCDAY.

WHAT THEY SAY ABOUT THE WORLD-GLOBE LAMP!

Long Needed Article

Gentlemen:

Regarding your wonderful
GLOBE-LAMP. please accept my
sincere compliments for a long
needed arti le and trust you'll be
swamped with orders.

(Signed) W, H. Herman,
7704 _Sagamore Ave,
Cleveland. Oho.

All Admired It

Gentlemen:

| am perfectly satisfied with your
GLOBE-LAMP. It is just what
you have said atout it im every
way, All my family and friends
have admired it. It arrived in per-
fect condition. Many thanks and
the best of good Juck to you and
your SHORT WAVE CRAFT.

(Signed) Wiltiam Owens.

30 North Fifth Street.
Bangor., Penna.

MAIL COUPON

H
TODAY!
---------—-------‘
Very Well Pleased Unique, Beautitul and Wouldn't Take $15.00 SHORT WAVE CRAFT SWC. 1036
Gentlemen: Usetul For It 1 99 Mudwa Street. Now York, N. Y. :
1 A 2| N pleased Gentlemen: Gentl H g .
i mn; evmr:"aemp_lhe e e ) ] 'll emen e @ - I Gentlemen: Enclosed you will find my remittance
sents a handsome and novel today. also the magazine. ;Qcclved = ':"[ £ ":p I I
appearance and is most aj- Congratulations on & ‘pn. :ﬂ‘t’n “"""l"'._','l’{n'k““l‘; - ;"‘"“d" of $2.50 (plus.......cents shippIng charges) [or
::log“l\l‘—’e"‘:lire‘l&l;o'c::bdv;lﬁg mium so unique beautiful e d thius o good deal I which enter my subscrivilon for SHORT WAVE i
Wxhted at nignt, It sheds a Haliy to DXers on the vl :‘IS '0"(') B i w{_):l Githiuake ] CRAFT for one year {12 Issues). ‘Thls amount en |
warm, soft glow. and the wave bands. 1 aiready have el oL Rl ey titles me to a WORLD-GLOBE LAMP free. See 1
most nu--czmz lhg‘“ e :o‘lw'lgl:be' .l,lut L 'X'PGC: ?':nd, o l‘;u at ""’"‘n : l ehart next fo coupon for shipplng charges on
\onably, the combinatio ™ crequently ond with hear the forsigm Stations. f WORLD-GLOBE LAMP. 1
the lamp ans SHORT WAVE equal satisfaction. It goes ‘Warren G. Ryder, [] 1
CRAFT for $3.50 18 a real fins the_uew Hammer. Barnstable Radio Sbop, { ) Fnclosed find my remlttance of $2.50. please 1
! Tind " Surer Pro.- BATSABIS, Mass. | send me the WORLD-GLOBE LASIP by ox-
Wwilliam E. Slosn. Jr.. T. H. Warnock, ] press, collect, 1
67 Exchange Street, 898 Elm Street, P.S.: Many thanks for the .
Rochester, New York. Meriden. Connecticut. lampt WGR 1 1
= Nome :
How to Order Your WORLD-GLOBE LAMP b addeess 1
Simnplt 11 lu the coupon st the left and mall tokether with theck of money ordel. Reglster letter If cash or coln | |
ls seni. To cover shipping charges on WORLD-GIARE LAMI'. add to your remittance the smott irulleared. I you | ]
e wated: East of the Misalssippl add 85 cents; Between the Misslssippl and the West Coast add 70c: Forelgn i City _ State . 1
Countries add $1.30. Any excess remittance will be refunded. Send remittance in form of check or money order —
SHORT WAVE CRAFT I register letter If It contrins cash. stamps, or cur- I
Teney.
39 HUDSON STREEY NEW YORK, N. Y. |l e mecm——eeee—d

Please mention SHORT WAVE CrarT when writing advertisers

www americanradiohistorv com


www.americanradiohistory.com

SHORT WAVE CRAFT
Short Wave Scouts

(Continned from page 379)
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stations being heard every night. This ac-
tivity has resulted in cansiderable advance-
ment of 5 meter communication brought
about by the continual and consistent im-
provement of 5 meter transmitters and
receivers,

In the shoyt space of one year the range
of b meter communication has heen doubled,
Only a year ago a 50 mile QS0 was con-
sidered big DX and ene was considered
fortunate if he made over five contacts dur-
ing an entire evening. At the present time
0 and 75 mile QSO’s are nightly occur-
rences with exceptionally good signal at
both ends.

During the past summer and continning
up to the present time at almost regular
weekly intervals, it has been possible for
stations in Metropolitain New  Yerk and
Natthern New ferzey to work stations in
I’hiladelphia and the surrounding towns,
as well ax other stations in Connecticut.
Massachusetts and Northern New York. It
is now paossible, if one desired to contact
as many stations as possible in one night,
to easily contact 25 or 30 amateurs in two
or three hours time. and be able to keep
this up for a fcw nights without working
the same station twice.

Early in the Spring of this year, when
the majority of piencer metey
began complaining among themselves re-
garding the many unlicensed stations and
new stations with exceptienally poor sig
nals. an idea was barn in the mind of
W2(CVF, Mr. Ralph Hasslinger, of Wycoff.
New Jersey. Shortly thereafter the interest
and curiesity of many of the amateurs
oper .mm: on the 5 meter bhand was roused
by a scries of QST's sent out hy W2CVE an-
nouncing a meeting to he held for the pur-
pose of organizing a Five Meter Radio As-
sociation, with meetings to be held arer
the wir! On Sunday afternoan, April Tth.
1935, thirty 5 meter operators from all
over Northern New Jersey gathered at the
home of W2IT, Earle Lucas, of Midlaml
Park, New Jersey, The various problems
that wore at hand were discussed, which
briefly were as follows:

The number of stations on the band was
rapidly increasing. Conditions were bad. as
might he expectedl on & band enly recently
developed.

h

stations |
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BACK NUMBERS
SHORT WAVE -0
C

CRAFT
MAILED PREPAID

For a limited time only, and as long as
they last, we will send you six back num-
bers of SHORT WAVE CRAFT assorted,
your choice, for 70 cents.

The usual price for six copies would be
$1.50 and most publishers charge a higher
price for back numbers over one year old.

We can supply only the {ollowing
back numbers: Dec. 1930; Feb., April,
June, Oet, 1931; Sept. 1032 ()c( Nov,,
Dec. 1933 Jan., Feb., Mar., April, May,
June, July, Aug., Sept.. Oct., 1934;
1835—AIll issues; 1936—All issues to
date.

If you do not specily copies we will use
our own judgment in sending nssorted
numbers to fill your order, Note we can-
not oxchange the copies for ones that
have heen sent to you.

Practically every copy of SHORT
WAVE CRAFT contains important in-
formation that you should have. Here is
a chance to get those copies.

Az we have enly a small supply of back
numbers on hand, this offer will be with-
druwn as soon as they have been sold.

We accept U.S. stamps, 11.S. coin, or
meney order. Rush your order today.

SHORT WAVYE CRAFT

Il,
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ol covers.
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101 Hudson Street New York - State R
Plezi=e mention SHORT WAVE CRAFT when writing advertisers
4

www americanradiohistorv com


www.americanradiohistory.com

382 SHORT WAVE CRAFT for OCTOBER, 1936
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) F : @ as wntenna telmtne A wire ng St
N“- AD-LIS YOUK TRICE 20c ;‘xs—l }?}\Emre‘gelsn;x|ﬁll:; I\'he.rllni;;“lm:{ ; 1B s:h'\hrt)_??llin R A ) B :;m]-.um:
» ata ise. Send sta ng  condensers.  Capacily  approxi- § j - —
FREE o o e i eulitiog wleh | mately’20 mmt. ol compita with - L OOV A RLHES Y e, T .w:“mm:::g
contains much valnable data wmul radio informatio :\'- » .uI l: ”"i'"ﬁ Hi"gl‘z iole mounting., 9 solid el d Loty Matheinatics rela
: N rass plates Ship. wit ! 0, Ac
m;ﬂ erz:l I';(y' r'::"ll:;" “l:::; lnvolved.  Absolotely free. N(a AD-117 YOUR PRICE 25c nLe v‘lhm ..{ these books- ‘over $2.00 e
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The quality of modulation was very poor |

in many cascs, due to the equipment used
and lack of experience on the part of the
operators, some of whom were even un-
licensed. Many who were licensed seemed to
forget that the band is contrelled by the
same laws and regulations governing the
lower frequencies. Constant shifting of fre-
quencies from one end of the band to the
other, breaking up many QSO's, was one
of the biggest headaches, as well as the
elimination of foolishness with the ham
wext door, which could have been carried
on in person and eliminate this unnccessary
QRM,

The local nature of the band made the
idea of organizing to correct these evils
and improve conditions a very feasible one.
After all of this was discussed. W2CVF,
heing way ahead of us, presented the gath-
ering with a constitution, which, after sev-
eral changes, was finally adoptcd and the
organization named the “Five Meter Radio
Association of Northern New Jersey.” The
constitution in brief is as follows:

1) Object: To advance the art of com-
munication on the 56 megacycle and higher
frequency bands by:

1, Dealing with illegal operation.

2. Cooperating with broadcast listeners.

3. Cooperating in the matter of fre-
quency.

4. Cooperating in reporting and testing.

5. Establishing a more intimate and
friendly feeling on the bands.

6. Conducting contests.

7. Establishing a system of “Calls

Heard.”

8. Passing along the results of experi-
ments,

2) Meetings to be conducted over the air
every other Tuesday at 8:30 P.M., E.S.T.

The other articles in the constitution
are typical of those of any other organi-
zation,

The problem arose as to how the meet-
ings could be conducted “over the air.” It
would be impossible to cover each one that
might have something to say, and this was
solved by dividing the territory into six
sections, each to have a manager and assist-
ant manager in a representative form of
government.

After several meetings had been con-
ducted the idea appealed to some of the
operators across the river in New York,
who had listened in and requested member-
ship. It was, therefore, put before the vari-
ous section managers who voted in favor

of the additional section thus required which |

automatically formed the seventh section,
taking in Greater New York.

At the present time the organization
consists of over 100 members and is con-
stantly growing. Excellent speakers have
and will continue to be presented at the
meetings held over the air.

The author would like, at this time, to
thank all of the 5 meter stations within
range of the Association for their past
cooperation, which has resulted in a consid-
erable improvement on the 5 meter band,
resulting in making this band one of the
most popular at the present time.

In view of the many new requests for
membership, and also due to the latest ad-
dition of New York (as the seventh see-
tion) a movement is in progress at the
present time to change the name of the
organization in view of the seventh section

| being in New York and our present name

only applying to New Jersey.

We are now trying to increase the ac-
tivity on the 2% meter band and have
set aside Thursday nights for 22 meter
activity. 2% meter stations will c¢all tests
for CQ heginning at 8:30 P.M.
henefit of those who do net have

| transmitters but have rogcn'ms. stand-by

-.379, 383 |

periods will be made on the 5 meter band,
allowing QS80'’s between 214 meter trans-
nitters and 5 meter transmitters.

Whalesale Radio Service Co.,
Winn, J. H.. Mfe. Co........
Woman's Difest ... g

X Shocmormonmoncan

372

X
X. L. Radio Laboratories.

(While every precaution is taken to insure
accuracy. we cannot guarantee afFainst the Pos-
sihility of an occasional chanze or omission in
the preparation of this index.)

and for the |
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Microphoneand Receiver

U. S. NAVY
AIRPLANE-TYPE
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HEAVY
NSULATED
' CABLE

Two CRET z
JACK \-'ﬂ'

']‘HIS Microphone and telephone headset outfit
was built especially for the U, 8. Navy Avia-
tion Corps for Plane-to-Plane and FPlane-to-
Ground communication.

The Holtzer-Cabot Klectric Company construct-
ed the outfit to Government specifications and
under rigid Navy Department supervision.

The outfit consist: of a low-impedance earbon
microphone {transmitter), securely fastened to
a metal bhreastplate, and a set of heavy-duty, low
impedance earphones. A specially constructed
swilch on the back of the hreastplate controls
the mierophone circuit. The earphones are
U.S.N. Utah type. attached to adjustable head-
hand. Twenty-eight feet of very heavy weather
and waterproof conductor cable, terminating in
a special brass plust, is furnished with this com-
nlete outfit. Current of not more than 10 volts
should be used. A storage battery is the most
satisfactory current supply. Talk in a natural
tone of voice, when using the outfit, with the
lips cloxe to the mouthpiece. bhoutmg and loud
talking should be avoided.

We understand that the U.S. Government paid
more than $40.00 for each of these outfits. We
have hought the whole lot at a low price and are
offering them, as long as the supply lasts. at

$1.96 each, complete as shown in illustration.
The ahmplnz weight is 9 lbs.
Merchandise in original packages—

Never used—Money-back Guarantee.

All Shipmentas will be forwarded by Express
Coliect if not sufficient postage included.

'WELLWORTH TRADING (0.

560 W. Washington Blvd., Dept. SW-1036, Chicago, ill.
PATENTS — TRADE MARKS

All inventlons pubmitted held eonfidential and giveo
persanal attention by mombers of the Qrm.
Form '"Evidence of Conception” and
instructions
“How to Establish Your Riphte’’—Frec
LANCASTER, ALLWINE & ROMMEL
PATENT LAW OFFICEB
475 Bowen Bldg. Washington, D. C,

:
American Mlcrophone Co, Inc.

CRYSTAL, ELECTROSTATIC
CARBON, AND CONDENSER

Microphones, Stands, and Accessories
New cataloguc available upon request.

1915 South Western Ave., Los Angeles, Calﬂ
opportunities

1) gt

ALMOST in a decade radio has become 3 piant fndusiry.
The opportunitles created will be enjored by trained men.
The International Correspomdencs Schools Itacio Course,
| prepared by leading authorities and constantly rovised. will
| make you a tréinod man! A fascinating book—free,

biggest

INTERNATIONAL CORRESPONMDENCE SCHOOLE

Box 2882-C. Seranton, Penna.
Send me—/free—intormation on subject checked:

Radio

di
Radio Oporator Radio Service Man

Electrical Engineer

Name

Address

Tlease mention SnorT WAVE CRAFT when writing advertisers
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-+ yoOu are speciiying

a PILOT all-wave radio

WHEN you say, "'l want the finest

all-wave radio receiver that my
money can buy,” whether you know
it or not, you are specifying a Pilot
all-wave radio.

Radio engineers and ship operators
whose professions take them to all
parts of the world have asked us:
“"Why is it that in every country |
have visited, Pilot all-wave radios are
spoken of as The Standard of Excel-
lence among people who know and re-
quire top performance and quality?”

HOW IT HAPPENED: Well, it is
true that Pilot performance has built
up a world-wide reputation as "The
Standard of Excellence,” but this is
not something that just happened.
You, as a radio enthusiast, following
the technical development of the
radio art, will be interested to know
the story behind the work of Pilot
engineers and production experts by
which the tradition of Pilot's superior
performance has been established all
over the globe.

YOU REMEMBER WHEN: In the
days when almost everyone built his
own radio set, Pilot parts sales grew
and grew until the Pilot Radio Cor-
poration was the largest parts manu-
facturer in the world. The fame of
Pilot parts spread throughout the
globe, and the Pilot sales organiza-
tion was established in 92 ditferent
countries.

FROM PARTS TO SETS: When
our distributors began to ask for com-
pletely assembled radios, we realized
that, in order to maintain and in-
crease still further this world-wide
trade, it would be necessary to build
very different sets from those being
made by other American manufac-
turers. We were already familiar
with the effects of extreme heat, cold.
humidity, and dryness, and the effect
of vibration during shipment by
freight train and ocean liner.

“The Standard of Excellence”

WHERE ALL RECEPTION IS DX:
We knew that in many countries the
nearest broadcast station is as far as
the distance from New York to San
Francisco, and that in other countries
the listeners are almost entirely de-
pendent upon short-wave reception.

A SET OF TOUGH SPECIFI-
CATIONS: So you can understand

that Pilot engineers realized that no
ordinary designs and no ordinary per
formance would meet the require-
ments of South Africa, where listeners
want to hear U.S. and European sta-
tions: of New Zealand, isolated in the
Southern Pacific Ocean; the com-
munities of South America which
have grown up in sections surrounded
by mountains two and three miles
high; and of Shanghai, Borneo, Bom-
bay, French Morocco, Finland and
the interior of the Gold Coast which
represent all the variations of climate
that are to be found on earth.

THE FIRST ALL-WAVE RE-

CEIVER: The fact that Pilot had
developed this world-wide trade is
responsible for the now tamiliar all-
wave radio design. We had to de-
sign receiving sets that would not
only operate satisfactorily anywhere,
on any continent, but we had to pro-
vide both broadcast and short-wave
reception in a simple form that any
B. C. L. could operate. So, Pilot
engineers developed and perfected
the first standard all-wave receiver.
That was many years ago.

Pilot

ONE AIM-SUPERIOR PER-
FORMANCE: |n order to maintain
the demand for Pilot radios in the
92 countries where the performance
of the first all-wave models created
such enthusiastic acceptance, we re-
alized we would have to advance our
own standard of research, develop-
ment, engineering, and production in
step with the advance of the radio
art. Accordingly. the policy was
adopted, and has been followed rig-
orously, of maintaining Pilot perform-
ance as "'The Standard of Excellence"
regardless of the expense and effort
required to hold this position.

PRODUCTION ON A QUALITY

BASIS: The world-wide success of
this policy, and the establishment,
year after year, of Pilot's superior per-
formance as demonstrated by the
Side-by-Side Test against all contend-
ers for this position of leadership has
made Pilot Radio the largest manufac-
turers of high-quality all-wave radios,
with the greatest international radio
sales and service organization in the
world.

A REMINDER: This fall, you will
probably buy a new radio set. Your
friends are sure to consult you about
their plans for new receivers. We'd
like to have you remember that when
you say: "'l want the finest all-wave
radic my money will buy!" you are
specifying a Pilot radio. And to
help you remember, we'd like to send
you a copy of a new and unique log
book which is being used by Pilot
radio owners all over the world. It
has some interesting and very help-
ful features you've never seen {)efore.

YOUR NAME AND ADDRESS:
We'll mail you a copy of this book,
and a pamphlet telling all about the
1937 all-wave Pilot radios if you'll
send your name and address to:

RADIO CORPORATION

37-01 THIRTY-SIXTH STREET, LONG ISLAND CiTY, NEW YORK
CABLE ADDRESS, PILOTRADIO, NEW YORK

Please mention SHORT WAVE CRAFT when writing advertisers

WARTE BENS, 0., PRINTERS
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THERE IS

Announcing:

SOMETHING NEW IN RADIO!

NATIONAL NC-100

12 TUBE

The NC-100 is more than a newly designed receiver, it is a
new invention! Although coil ranges are shifted easily and
quickly by the twist of a knob on the front panel, no coil switch
is used. Instead, an ingenious mechanism moves efficient plug-in
coils into position close to the tuning condenser and tubes, and
plugs them in. Each of the fifieen HF coils is shielded in heavy
cast aluminum, each is of high-QQ design, each has low loss in-
sulation, and each has its own individual air dielectric padding
condenser. idle coils are completely isolated. Leads are short,
Calibration is permanent. For the first time, the
uncompromised efficiency of plug-in coils has
been combined with the convenience of the
coil switch.

HICH PERFORMANCE

The precise and efficient Mavable Coil Tuning
Unit is just one of many details that make the
NC-100 so outstanding. "Every wbe in the NC-
100—and there are wwelve of them—contributes
its full share to the remarkably high overall
performance. The circuit employed on all ranges
consists of one stage of RF, separate first detec-
tor and high frequency oscillator, two IF stages,
a bias type power detector and a transformer- -
coupled  push-pull  output stage. Maximum
undistotted audio output is ten warts. A sepatate tube
is employed o provide amplified and delayed AVC ac-
tion. and a separate beat oscillator is included for W' reception. A

built-in  power supply provides all voltages required, including the
speaker field.

But equal in imperwance o the circuit and tube layout is the long list of
small details that make the NC-100 the superlative receiver that it is.

MOVYABLE-COIL TUNING UNIT

SUPERHETERODYNE

There is no substitute for quality. The heavy cast aluminum coil shield,
the thorough use of low-loss insulation, (he high-Q coils, and the air
dielectric padding condensers, as well as a host of smaller details rang-
ing from silver plated contacts to che non-micro honic speaker cabinet,
a[f contribute ro high intelligibitity on weak signals.

Particular awention has been Faid to the convenience of the operator in
the NC-100. Swift control o every function of cthe receiver is at your
fingcrtips. The Movable Coil Tuning Unit permits instant selection of any
one of five coil ranges. ranginf from 540 KC o 30
MC. Martching the accuracy of cthis precision unit is
the Micrometer Dial. direa reading to one part in five
hundred, and having an effecuve scale length of twelve
feet. The tuning of the NC-100 is as smooth as its
logging is precise.

A GES5 wube acts as an indicator both when tuning and
when using the RF Gain Control for signal strength
measuremeni., Panel switches tpmmit optional use of
automatic yvolume control and of the CW” oscillator, and
provide for cutting the plate voltage during periods of
transmission. In addition to RF Gain. an Audio Gain
Control and a Tone Control are included. These to-
gether with che (optional) Single Signal Filter give the
operator  complete  control of receiver characteristics.
Even the phone jack has received its share of attention,
for it_has been carefully located so that the phone cord
will interfere as little ‘as possible with the manipula-
tion of controls and the use of the operating table.

NO COUPON NEEDED

Whether you are about to buy a receiver or not, you
will want to know more about the NC-100. Send for the free folder de-
scribing the NC-100. No coupon is needed, just say you are a Short Ware
Craft reader. But better yer, drop in at yout dealer’s and see it. One
glance will tell more about its fine construction than any description, and
even a short trial will demonstrate its outstanding merit.

NEW!

NATIONAL CO. INC. ’ MALDEN, MASS. US.A.
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J.E.SMITH, President
NATIONAL RADIO INSTITUTE

The man who has ditected the home study 1Taining
of more men for the Radio Indusiry than any other
man in Amerles.

Broadcasting Stations
Fmploy managers. englneers. gperators ipstallu-
tion and malntenance men for faseluating Jobs und
pas up to $5.000 a year.

Set Servicing

Suare time sel servieing pays muny §5. $10. $15 a
week extra while learning. Full time servieing pays
nneh s $30. $50. £75 a week.

Loud Speaker Systems

Building. installing. servleing and operating pubs
l¢ nddress 8ystems 18 another growing tield for wen
well trained in Radio.

LESSON on Radio
Servicing Tips—FREE

11t prove that my Tralning glves practieal. money-
makipg infermation. that it Iz easy to understand—
that it 1s jusi what you need to nuaster ltadio, My
sample lesson text. “‘Radic Rereiver Troubles

thelr Cause and ltemedy™ covers a long llst of
ltadie recelver troubles in A.€C.. D.C.. battery.
unlversal. amo. T. R. F.. super-heterodsne. all-
wave. and oller tyPes of sets. and 4 eross reference
system gives you the probable cause and a quiek
way to locate and remedy these set troubles. A
speclal sectlon is devoted 1o recelver clieck-up.
allgnment. halanelng. neutralizing and lesting, Get

this lesson Free. Nu abligation MAI l.
COUPON
NOW

-If you d

| for

willl send you a Losson Faee

to show how | train you
at home in spare time

pu you want to make more money? I'm 80 snre that
ol

| traln you at home In your spard tlme for o £
“‘.“ 1l .lu]» that 11 sewml you lesson  absohitely
I I Kxan i1. rend It. see Tor yours

Uf how
hofe, how eaxy it is
never had  technical

e

wtical it Is to learn Rudlo
o nderstand-—even if  you've
experlence or tralning

Many Radio Experts Make
$30, $50, S75 a Week

Kadie hroadcasting statious empfoy enginecrs. opera
tors, stiation managers amd pay g to $5,000 a year,
Spare time Radio <ot servichng tmys as nntch as £200
to &H00 vear--full time Jobs with Radio johbers

uufaernrers and denberg poy as wuch as $3u. 850,

Wi Many Radie Experts own and opeFate
their owh ol me or part time Rudio sales and
sepviee Lusinesses. Rmiio manuracturer: i Jobleers

i teElers, inspeclors. forenn eng. ;

. |aying 000 ar wtol .

ice, avlati coll tadio., and lowd Spenker
geRlei? are lewer ing gowl vpportunities

e and for the future. Television promlses to open
iy good jobs soon. Men L have irained are Lkoldlng
guad Jobs in these hranclws of Ridfo.  lead thelr
stutements in wmy #4-Page Bovk,  Mall the conpon

There's a Real Future in Radio
for Well Trained Men

Hudio already gives Jabs to more than 300.000 peoph
In 1936 over $H0C.NI0,000 worth of sets, tubes hnd

parts  were  sold—an tease of 209  over  1u34
Over 1.100.000 nute Wiellax were sold in 1935, 20%
more than in~1434 22 000.000 bomes are toduy

equipped with Ruadlo. aml ¢very year millions of these

st gn out of dare | are replacsd with bewer
model Milllous more Dol serviclng, wew e
repnire. ete.  Broudensting gtations 1helr ¢

pluyies {exelusive of artists) nwere thun $23.000.000

vear!  Amd itadio §s p new Dudnstey, €l growing
fast ! A few hundred $30. &5 705 u-week jobs
nnve grown to thousands in less than 20 years

Many Make $5, 510, $15 a Week Extra
in Spare Time While Learning

Practieally every n€ighborhomd Neels a good 8l
tlme serviceman.  The day you enroll 1 start sewding
you Extra Money Job Stheets. They show you how
to do Rundie repadr jobs that yon ean caxh in 1
quickly. Tlhroughout ¥our trainiuk { sewl you plans
il ldens that have mmle gootl spare thue money
trom $200 to 400 a Near—for hundreds of fellows
My training 18 tumons a8 “the Course that pays for
itself."”

i Send You Special Radio Equipment
to Give You Practical Experience

My Conrse 18 not all hovk training. [ Semd you s5b:
elul 1 o vquipment nnd stiow yon _how ta conduct
experiments  and  boild clrenits dvhich i-
Instrate jmportant principles used iu

modern 1o receivers, browleast sta.
tionx and knul speaker Installatlons, [

show you how lo il Ic-sllug apimre
atns for nse ln spare time service wurk
from this equipment. You work out

with your hamds many of thee things
vou read In the lesson pooks. My Free
Rook Telis ¥ou alwut this H50-50 wethod
of training—low 1t makes laarning uf
home intercrting. fascinating. aetic
Mail Coupon.

Save Money—Learn at Home
Money Back Agreement
Protects You

{ am so sure that ! cun train you ut

Deur Mr

thme and

www americanradiohistorv com

ym{/pé in

ood for

o not want to cut this cover—simply write us on a

Mail Coupon

In addition to my Sample Lesson, | will setd you
Rich Itewards in Itadio.
suth ate free to any fellow over 18 yeurs old
MF lLook tescribes Radlo’s spare time dod full
time opportunities and those comiog in Tele
Itadio and

my  td-Tuge Book.

vision: describes my
Television: shows Fon actual letters
men | lLave trolned. telllng what
doing and earning. [Find out
offers YOU! MAIL THE COUPON

Trulning in

NOW

J. E. Smith, President
National Radio Institute,
Dept, 6KB3 Washington, D. C.

HERE'S
PROOF

$10 Week

4

in
Spare Time
“My work has
conslsted
of Rudio set /
servicing.
some
Address Systems work
uny spate tlme. My earn
ings In  Radio umuur\ll 1o
L-

T.tAM MEYER. 705 Ridge
Hoad, Woburt, Ind.

with

Earnings |

Tripled \

i By N.R.I. \
Training
“1 have been
d ot ng nicely,
thanks to N.
It. 1. Tralning. My present
earnings  are about three
times what 1hey were be-
fore | took the Course. I

econslder N. IR 1. Training
the tinest in the world.’

BERNARD  COSTA. 201
Kent St, Brooklyn, N. Y.

1. €. SMITH. President
National Radio lInstitute. Dept. 6K B3
washington. D.C.

Nndth

full time

(1*lease write plainly)

home successfully that | agree In writ Name
fng to refund every penny  you puy e
if you are not satisfinl with my Lessons
and Instruetion Sereice when you fAnish
my Conrse. 'l semd you a COPY of this Address.
st_ed way to‘ BET,TER pAY Clty..oco.ecn e ore o e g — S State......

post card

they are
what Radle
in an
vuvelope, or puste 1t on u penny past card

FREE SAMPLE LESSON
and BOOK on RADIO'S OPPORTUNITIES

from

LT =

Without ubllgation send me free the Sample Lesson
and your 61-ape louk ““Rich Rewards in Radio,™ telling sbout spare
adig opporttmitles. snd how 1 can train for them
ut huie in spate tlne.

Age.

——pa

‘------------ﬂ_----ﬂ--

Wadso

Get My Lesson and 64-Page Book Free
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